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Abstract 
Background: Syphilis is one of the most important sexually transmitted infections (STI) and a public health 
problem, but the literature describing the true burden of syphilis is limited. In Iran, there are no accurate re-
sults on the prevalence of syphilis. This study aimed to conduct a systematic review and meta-analysis of syphi-
lis in Iran. 
Methods: Following PRISMA guidelines, we conducted a systematic review and meta-analysis of studies pub-
lished on the prevalence of Syphilis in Iran. We systematically reviewed the literature to identify eligible studies 
as of Sep 13, 2020, in international and national databases. The results are presented in the form of forest plots 
and tables. Pooled prevalence and 95% confidence intervals were calculated using Der Simonian and Laird 
method. Perform subgroup analysis through population, gender, city, and diagnostic tests to assess the source 
of heterogeneity. 
Results: We reviewed 1,229 papers and reports, and extracted data from 15 eligible records. The prevalence of 
combined syphilis in Iran is 0.1% (95% confidence interval [95% CI] 0.1-0.1%). The prevalence of syphilis was 
0.4% in men (95% confidence interval [95% CI] -0.3, 1%) and 0.6% in women (95% confidence interval [95% 
CI] (0.1, 1%)). The cumulative meta-analysis showed a decline in the prevalence of syphilis between the years 
1999 and 2015. 
Conclusion: The prevalence of syphilis in Iran is low. In the past few decades, the prevalence of syphilis 
across the country has declined. Syphilis infection is a small burden that needs to be revised in the implementa-
tion of high-cost screening programs. 
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Introduction 
 
All people, whether rich or poor, male or female, 
elderly or young, may be affected by blood-borne 
infections (1), among which sexually transmitted 
diseases (STD) are considered to be the world's 
major public health problem (2). Syphilis is one 
of the most important sexually transmitted and 
blood-borne diseases caused by the bacterium 
Treponema pallidum (3). It has four stages, and each 
stage has different symptoms. Syphilis is initially 
transmitted through direct contacts with the in-
fected wounds of the infected person during sex-
ual intercourse. The disease is also very conta-
gious in the early stages, and after a while, a pain-
less skin lesion called a canker develops on the 
affected person’s body (4). The canker may be 
located in an unknown anatomical area, the diag-
nosis of syphilis in both men and women is de-
layed in some cases until the subsequent clinical 
manifestations of the disease, and this leads to 
further transmission of the disease to the sexual 
partners of the patients or from mothers to fe-
tuses. On the other hand, if left undiagnosed and 
untreated, syphilis can lead to cardiovascular 
complications, affect the nervous system, and 
cause congenital syphilis (5). This clearly shows 
the need for rapid and timely diagnosis of syphilis 
to control and prevent the spread of the disease 
among all people, especially among women be-
fore marriage and during pregnancy. To this end, 
health systems in various countries must pay 
close attention to women's screening before mar-
riage and during pregnancy.  
In Iran, the prevalence of syphilis was 4.66% 
among patients referred to a medical clinic with 
clinical symptoms (6). Another study carried out 
on blood donors in Iran, indicated that the preva-
lence of syphilis was approximately 0.004% (7) 
(7). Although the prevalence of syphilis is low in 
both men and women, the disease is still com-
mon among high-risk groups in the country, in-
cluding female sex workers (8, 9). According to 
WHO, there are approximately 12 million new 
cases of syphilis every year in men and women 

aged 15-49 in the world (10). However, there are 
no accurate data to properly understand the bur-
den and the accurate epidemiology of sexually 
transmitted diseases such as syphilis and to plan 
appropriate interventions and distribute resources 
(11). 
Regarding the high prevalence of sexually trans-
mitted diseases including syphilis among men and 
women and considering the need for urgent in-
terventions to prevent the incidence of the dis-
ease among all community groups, especially 
women before marriage and during pregnancy, 
this study was conducted as a systematic review 
and meta-analysis to estimate the prevalence of 
syphilis infections among the Iranian population.  
 

Methods 
 
Search Strategy 
Following the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) 
checklist (12), we searched the following data-
bases from inception through to Sep 13, 2020: 
international (Medline, Web of Science, Scopus, 
ProQuest, Cochrane and Google Scholar) and as 
well as Iranian databases including IranMedex, 
Scientific Information Database (SID), IRAN-
DOC and the Iran Blood Transfusion Journal for 
original and quantitative studies that measured 
STIs prevalence in Iran. We reviewed the titles 
and abstracts to select potentially relevant papers. 
If there was any doubt about the suitability of the 
paper based on the abstract, the full text was re-
viewed. We manually searched the references and 
relevant articles for inclusion. We also looked at 
the electronic abstract list of congresses conduct-
ed in Iran and also at the electronic database of 
students’ thesis through universities” electronic 
libraries and websites, when was available. Key-
words that we used for our search were “Syphilis 
OR Great Pox OR Treponema pallidum” AND 
(Prevalence* OR Incidence*) AND Iran (e.g., 
Iran OR Persia). The final search string used in 
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databases be contacted the corresponding au-
thors if needed. 
 

Study selection criteria 
Quantitative empirical studies were included in 
the review if they 1) were conducted in Iran, 2) 
were published in English or Persian, 3) have es-
timated Syphilis prevalence based on biologi-
cal/serological diagnostic tests administered dur-
ing the study, and 4) reported non-duplicate data 
(i.e., same data reported in multiple papers). Re-
views, animal studies, clinical trials, commentaries 
and letters were excluded. 
 

Data Collection 
Data was extracted by one reviewer and double 
checked for the following items: type of study, 
sample size, location and time of the study, type 
of participants and prevalence of Syphilis and the 
coinfection. Each included study was coded for 
study characteristics (e.g., study’s author, year, 
location, sampling method, setting, and diagnos-
tic tests), participant characteristics (e.g., age and 
sex). Disagreements in the screening and data 
extraction phases were resolved through further 
discussions. 
 

Quality Assessment 
Methodological quality was assessed using the 
Joanna Briggs Institute’s critical appraisal tool 
(13) for prevalence studies. This tool evaluates 
the extent to which a study has addressed the po-
tential biases in its design, conduct, and analysis. 
Studies were examined for representativeness, 
sample size, recruitment, description of study 
participants and setting, data coverage of the 
identified sample, reliability of the measured con-
dition, statistical analysis, and confounding fac-
tors. Scores ranged from 0–10 with ≤ 5 as 
“low/moderate quality” and > 5 as “fair quality.”  
 

 
 
 
 

Data Analysis 
After entering the extracted data into an excel 
sheet, the Stata version 16 (Stata Corp, College 
Station, Texas, USA) was used for statistical anal-
yses. For estimating the pooled prevalence of 
syphilis, we used random-effects meta-analysis. 
We employed a random effects model with a 
DerSimonian-Laird method, as we suspected het-
erogeneity across the studies because of differ-
ences in syphilis diagnosis and study population. 
The pooled prevalence of syphilis, in different 
subgroups according to cites, study population, 
sampling methods and diagnostic test.  
To assess differences in the accumulation of evi-
dence for syphilis prevalence in Iran, cumulative 
meta-analyses were conducted. The cumulative 
meta-analysis provides cumulative pooled esti-
mates and 95% CIs. To assess the sequential con-
tributions of studies and evaluate changes in 
syphilis prevalence over time, studies were added 
alphabetically by years of implementation to a 
random-effects model. I-squared and Tau-
squared statistics were applied for heterogeneity 
assessment. 
 

Results 
 
Participants and Study Characteristics 
We found 1,229 non-duplicate studies, 15 of 
which met our inclusion criteria (Fig. 1). A de-
scription of the key characteristics of the included 
studies is provided in Table 1. The 15 studies in-
cluded 1,022,254 participants, with sample sizes 
ranging from 41 (14) to 345,412 (7) with a medi-
an sample size of 635. All included studies were 
cross-sectional and most (n=13) had recruited 
through a convenience sampling approach; only 
two studies used probabilistic sampling methods. 
Most studies (n=6) were diagnosed the syphilis 
by the FTA-Abs test. Most studies (n=5) were 
conducted on the blood donor’s participants, and 
all were conducted in major urban settings.
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Fig. 1: Flowchart of the search and selection process 

 
Table 1: Characteristics of the included studies in meta-analysis 

 
First author and 
year of publication 

Study 
date 

Study lo-
cation 
(city) 

Total 
sample 

size 

Study design Study sampling 
procedure 

Recruitment set-
ting 

Diag-
nostic 

test 

Khamisipour. et al, 
2000(15) 

1999 Bushehr 635 Cross-sectional 
study 

Convenience 
sampling 

Referred to the 
clinic/hospital 

RPR* 

Nicbin. et al, 
2003(16) 

2002 Tehran 500 Cross-sectional 
study 

Random sam-
pling 

Sex workers RPR*
+FTA
-Abs* 

Tabassi. et al, 
2004(17) 

2000 Tehran 50 Cross-sectional 
study 

Convenience 
sampling 

Referred to the 
clinic/hospital 

NR* 
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Sadeghi. et al, 
2007(18) 

2007 Ardabil 2198 Cross-sectional 
study 

Random sam-
pling 

General Population VDRL
* 

Maleki. et al, 
2008(19) 

2005 Mashhad 100 Cross-sectional 
study 

Convenience 
sampling 

Referred to the 
clinic/hospital 

VDRL
*+FT
A-Abs 

Khedmat. et al, 
2009(7) 

2005 Tehran 345412 Cross-sectional 
study 

Convenience 
sampling 

Blood Donors FTA-
Abs 

Khedmat. et al, 
2009(7) 

2003 Tehran 329516 Cross-sectional 
study 

Convenience 
sampling 

Blood Donors FTA-
Abs 

Khedmat. et al, 
2009(7) 

2004 Tehran 329961 Cross-sectional 
study 

Convenience 
sampling 

Blood Donors VDRL 
+FTA
-Abs 

Vahdani. et al, 
2009(20) 

2007 Tehran 202 Cross-sectional 
study 

Convenience 
sampling 

Homeless RPR 

Navadeh. et al, 
2012(21) 

2010 Kerman 177 Cross-sectional 
study 

Convenience 
sampling 

Sex workers TPHA
* 

Moradmand Badie. 
et al, 2013(22) 

2008 Tehran 450 Cross-sectional 
study 

Convenience 
sampling 

HIV patients VDRL 
+FTA
-Abs 

Mohammadali. et al, 
2014(23) 

2009 Tehran 10470 Cross-sectional 
study 

Convenience 
sampling 

Blood Donors RPR 

Hashemi-Shahri. et 
al, 2016 (14) 

2007 Zahedan 41 Cross-sectional 
study 

Convenience 
sampling 

HIV patients FTA-
Abs 

Shahesmaeili. et al, 
2018(24) 

2015 13 Cities of 
IRAN 

1195 Cross-sectional 
study 

Convenience 
sampling 

Blood Donors RPR 

Khezri. et al, 
2020(25) 

2015 13 Cities of 
IRAN 

1347 Cross-sectional 
study 

Convenience 
sampling 

Sex workers RPR 

*. RPR: A rapid plasma reagin, FTA-Abs: Fluorescent treponemal antibody absorption, VDRL: The Venereal Dis-
ease Research Laboratory, TPHA: Treponema pallidum particle agglutination assay, NR: Not reported 

 
Risk of bias assessment 
Details of the critical appraisal of the study quali-
ties are summarized in Table 2. Overall, most 
studies endured from several methodological lim-
itations, including response rate analysis and 
sampling method. Among the 15 included stud-
ies, six studies scored ≤5 (i.e., low/moderate 
quality), and nine studies scored >5 (i.e., fair 
quality). 
 
Prevalence of Syphilis 
The estimated prevalence of syphilis obtained 
from the included studies as well as resulting 
pooled prevalence is presented in Fig. 2. The 
pooled syphilis prevalence was 0.001 (95% CI: 
0.001, 0.001). Heterogeneity testing (I2=94.44%) 
revealed notable differences among the included 
studies in the meta-analysis; so that, meta-

regression analyses revealed significant associa-
tion between year of publication (β=0.0007, 
P<0.001), and year of study implementation (β = 
0.0006, P<0.001). 
Prevalence of syphilis was reported in eight stud-
ies for Tehran 0.001 (95% CI: 0.000, 0.001), in 
five studies for blood donors 0.001 (95% CI: 
0.000, 0.001), in three studies for referred to clin-
ic/hospital participants 0.005 (95% CI: 0.000, 
0.01), for sex workers 0.015 (95% CI: 0.000, 
0.031) and in 12 studies for convenience sam-
pling 0.001 (95% CI: 0.001, 0.001); another sub-
group analysis was presented in Fig. 3. The 
prevalence of syphilis was 0.004 (95% CI: -0.003, 
0.01) in men and 0.006 (0.001, 0.01) in women 
(Fig. 4). 
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Table 2: Qualities of studies included in the systematic review and meta-analysis 
 

First Author/ Year publication Q1 Q
2 

Q3 Q4 Q5 Q6 Q7 Q8 Q
9 

To-
tal 

Quality 
score 

Khamisipour. et al, 2000 N N N Y Y Y Y Y N 5 low/moderat
e 

Nicbin. et al, 2003 Y Y N Y N Y Y Y N 6 Fair 
Tabassi. et al, 2004 N N N Y Y N N NA N 2 low/moderat

e 
Sadeghi. et al, 2007 Y Y Y Y Y Y Y Y N 8 Fair 
Maleki. et al, 2008 N N N Y N Y Y Y N 4 low/moderat

e 
Khedmat. et al, 2009 Y N Y Y Y Y Y Y N 7 Fair 
Khedmat. et al, 2009 Y N Y Y Y Y Y Y N 7 Fair 
Khedmat. et al, 2009 Y N Y Y Y Y Y Y N 7 Fair 
Vahdani. et al, 2009 N N N Y Y Y Y Y N 5 low/moderat

e 
Navadeh. et al, 2012 N N N Y Y Y Y Y N 5 low/moderat

e 
Moradmand Badie. et al, 2013 N N Y Y Y Y Y Y N 6 Fair 
Mohammadali. et al, 2014 Y N Y Y Y Y Y Y N 7 Fair 
Farrokhian. et al, 2016 N N N Y N Y Y NA N 3 low/moderat

e 
Shahesmaeili. et al, 2018 Y N Y Y Y Y Y Y N 7 Fair 
Khezri. et al, 2020 Y N Y Y Y Y Y U N 6 Fair 

Keys: 
A. Q1-Q9 represents questions used to assess the quality of in-
cluded studies, listed below. 
Q1. Was the sample frame appropriate to address the target popu-
lations? 
Q2. Were the study participants sampled in appropriate way? 
Q3. Was the sample size adequate? 
Q4. Were the study subjects and setting described in details? 

Q5. Was the data analysis conducted with sufficient coverage of 
the identified sample? 
Q6. Was a valid method used in the identification of conditions? 
Q7. Was the condition measured in a standard, reliable way for all 
participants? 
Q8. Was there an appropriate statistical analysis? 
Q9. Was the response rate adequate, and if not, was the low re-
sponse rate managed appropriately? 
B. Y, yes; N, no; U, unclear; NA, not applicable 

 

 
 

Fig. 2: Pooled syphilis prevalence in Iran 
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Fig. 3: Subgroup analysis of syphilis prevalence in Iran. FTA-ABS: Fluorescent Treponemal Antibody Absorption, 
NR: Not Reported, RPR: Rapid Plasma Regain, TPHA: Treponema pallidum particle agglutination assay and VDRL: 

Venereal Disease Research Laboratory. 
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Fig. 4: Pooled syphilis prevalence in Iran by sex. A: Women, B: Men 

 
Cumulative meta-analysis 
Cumulative meta-analysis was conducted to re-
flect the dynamic trend of results and evaluate 
the influence of individual study on the overall 
results. Figure 5 shows a forest plot for the cu-
mulative meta-analysis for the trend of syphilis 

prevalence in Iran. A high prevalence of syphilis 
(Prevalence=0.005) was first observed in 199-
2003, and then, a decline considerable was ob-
served in 2004 and after that, the trend of results 
circa remained unchanged. 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 51, No.7, Jul 2022, pp.1513-1524  

1521                                                                                                      Available at:    http://ijph.tums.ac.ir 

 
 

Fig. 5: Cumulative meta-analysis of syphilis prevalence in Iran 

 

Discussion 
 
Sexually transmitted infections are one of the 
most common infectious diseases, affecting the 
health and lives of people all over the world. 
WHO estimated that in 2010, there were eleven 
million new cases of syphilis per year worldwide 
(26). The current systematic review and meta-
analysis are based on 15 studies published be-
tween 1997 and 2021, involving 1,022,254 partic-
ipants in Iran. This study examined the preva-
lence of syphilis in Iran. According to reports, 
the prevalence of syphilis ranged from 0% (7), to 
0.112% in another study (21). In our study, the 
pooled estimates of the prevalence of syphilis 
assessed by meta-analysis were 0.004 (95% CI: -
0.003, 0.01) for men and 0.006 (0.001, 0.01) for 
women. The pooled prevalence in this meta-
analysis is comparable to the national surveillance 
report on the prevalence of syphilis among blood 
donors in Iran (27). The prevalence of syphilis 
among some specific populations were integrat-

ed. The prevalence of syphilis among the home-
less in Tehran is 0.005 (20). The prevalence of 
female prisoners is 0.016. The most important 
risk factors are marital status and history of intra-
venous drug use. The prevalence of syphilis in 
Iranian cities ranges from 0.045 in Kerman (21) 
to 0.001 in Ardabil (28). The prevalence of syphi-
lis in HIV patients is higher than that in the nor-
mal population. The prevalence of syphilis was 
12.1%, (14) and other study reported 0.45% (22). 
On the other hand, ulcerated wounds from 
syphilis increase the chance of HIV infection 
(29). One percent of patients with genital anal 
warts had syphilis, and 2% had human immuno-
deficiency virus (HIV) (30). If anyone is suspect-
ed, everyone be screened for STI and HIV (31) 
Syphilis is associated with transmission and in-
fecting with other STIs like HIV itself.in a study 
reporting the incidence in men primary and sec-
ondary syphilis diagnosis, 1 in 20 men having sex 
with men were diagnosed with HIV within a year 
after syphilis diagnosis (32). The most important 
risk factors of syphilis has been reported to be 
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sexual relationship with casual partners in the last 
year, same-sex sexual relationships, more than 10 
partners, and having sexual intercourse before 15 
years of age (33). The initiation of sex before the 
age of 18 is associated with an increased chance 
of chlamydia infection, this relationship is not 
statistically significant for syphilis (25). Neverthe-
less, early start of sex work between FSW is a 
great risk factor for unsafe sexual practices which 
can increase the chance of infecting with either 
HIV or STI. 
The stages of syphilis are divided into early and 
late stages. Early syphilis includes primary and 
secondary syphilis that occur within a few weeks 
to 12 months after the first infection. Late syphi-
lis includes untreated syphilis after 1 year, which 
may be as long as 30 years. The most common 
symptom of early syphilis is a localized skin le-
sion called chancre. The median incubation peri-
od seems to be about 21 d (3 to 90 d). Adenopa-
thy and skin rashes as well as constitutional 
symptoms can be symptoms of secondary syphi-
lis (34). Among Female Sex Workers (FSW), vag-
inal discharge is the most common symptom. In 
FSW, the incidence of gonorrhea, chlamydia, 
trichomoniasis or HPV is about 40%. Although 
only one-third of syphilis patients will have ex-
cessive vaginal discharge. The overall sensitivity 
of diagnosis of syphilis based on common symp-
toms of sexual transmitted diseases (STI) like ex-
cessive vaginal discharge, genital ulcers, pain or 
burning sensation and genital warts was around 
33%, the lease sensible for diagnosis based on 
symptoms between other common STIs. From 
FSW in 3 cities of Iran in 2012, only 63.9% of 
patients with STI symptoms had reported their 
symptoms (35). This means that attempts to de-
tect STI in clinically referred patients are not sen-
sitive enough. The prevalence of syphilis in 
asymptomatic individuals was 0.4%, while the 
prevalence in the general population was much 
lower (24). Syphilis screening should not be 
based on referral status and symptoms. However, 
diagnosis based on serological testing for people 
with related risk factors is the best way to control 
the disease. Especially the FSW population, they 

are the most important source connecting the 
infection to the general population. 
In Iran, the blood transfusion service conducts 
serologic tests for syphilis, hepatitis B surface 
antigen (HBsAg) by a sensitive and specific test, 
antibody to hepatitis C virus (anti- HCV), anti-
body to the human immunodeficiency virus 
(HIV-Ab), and VDRL. The facility is obliged to 
report any reactivity test results immediately. 
People who donate blood regularly are less likely 
to contract syphilis than people who donate 
blood for the first time (23). 
The trend of syphilis infection rates in Iran was 
first the high prevalence rate observed in 1999-
2003 (Prevalence=0.005), and then a significant 
decrease was observed in 2004, after which the 
results remained approximately unchanged. The 
most important reason may be the increase in the 
number of blood donor tests and the mandatory 
serological screening before marriage in each 
county. 
Given the difficulty of syphilis diagnosis, most of 
the included studies used different tests which 
may impact the prevalence report. Some regions 
in the country were not represented in this study 
due to lack of established original studies in the 
area. Furthermore, all included studies were clinic 
or refereed based. Thus, interpretation of find-
ings has to be with due consideration of these 
limitations. 
 

Conclusion 
 
The prevalence of syphilis is very low in Iran. 
Syphilis prevalence has declined nationally over 
the past decades. Syphilis infection is a small bur-
den that needs to be revised in the implementa-
tion of high-cost screening programs. 
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