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ABSTRACT
Background: Chlamydia trachomatis is the most common bacterial sexually transmitted infection 

(STI) throughout the world and its annual incidence is reported to be around 50 million cases. High-risk 
sexual behaviors are among the predisposing factors for STIs. 

Objective: The present study aimed to determine the seroprevalence of Chlamydia trachomatis and the 
factors affecting it in patients with high-risk sexual behaviors who had attended clinic of high risk sexual 
behavior of Urmia between October 2015 and June 2016.

Material and Methods: This was a cross-sectional study conducted at Behavior Disorders Clinic in 
Urmia. One hundred and seventy six patients who had attended the clinic were selected using convenient 
sampling. A questionnaire was filled out by the participants and a 5 cc sample of their blood was collected 
to determine their serological level of antibodies. The participants’ blood serum samples were analyzed 
by ELISA. Descriptive tests, T-test, and Chi-square test were run to analyze the data. All the statistical 
analyses were done using Statistical Package for the Social Sciences (SPSS) software, version 23.

Results: The results indicated that 52.3% of the attendees of the Behavior Disorders Clinic in Urmia 
were single, 78.4% had a sexual partner except from their spouse, 31.8% had multiple sexual partners, and 
8.52% had a high-risk partner. The results also revealed that there was a significant relationship between 
gender and presence of anti-Chlamydia antibodies (p=0.02). However, no significant relationship was 
observed between other demographic characteristics or history of high-risk behaviors and presence of anti-
Chlamydia antibodies.
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INTRODUCTION

Sexually transmitted infections (STIs) are 
infections that are transmitted through 
sexual contact and include various di-
seases. They are the major cause of 
chronic disease, infertility, enduring se-

xual dysfunction, and death, and have psycholo-
gical consequences for millions of men, women, 
and infants. To date, more than 30 bacterial, vi-
ral, and parasitic pathogens have been known to 
be sexually transmitted (1), among which Tricho-
moniasis, Chlamydia, Syphilis, and Gonorrhea are 
the most common ones (2, 3). According to 
World Health Organization (WHO) estimates, 
340 million new cases of STIs occur each year. 
Of the 116.5 million cases who are infected with 
curable infections, 3.5 million cases live in North 
Africa and Middle East (4). It has also been re-
ported that the incidence of these infections is 
100 times higher in developing countries than in 
developed ones (5). Chlamydia trachomatis (CT) 
is the most common STI and its annual incidence 
rate is around 50 million cases. This infection 
rate makes CT the most common STI in the world 
and the most common infectious disease in the 
US. Sexually transmitted Chlamydia rate among 
American women at the age of puberty is more 
than 20% (6). According to WHO statistics, 
90 mil lion new cases of Chlamydia occur each 
year (7, 8). Chlamydia trachomatis is a small (0.2–
1.5 μm), motionless, Gram-negative coccoid 
bacterium that lives as an obligate parasite in the 
living cells of animals and humans. However, 
most cases with CT infections are asymptomatic 
(9) and symptoms are less severe than those oc-
curring in other STIs. This is the reason why most 
patients do not seek medical attention until se-
condary and severe symptoms have arisen (4). In 
most cases, these infections are asymptomatic 
(10) or present mild symptoms such as vaginal 
discharge, bleeding, lower abdominal pain, pain-
ful urination, and pain during sexual intercourse 

(9). Late diagnosis and treatment of urogenital 
chlamydial infections, which is among the most 
common STIs, can lead to complications such as 
infertility, PID, ectopic pregnancy and chronic 
pelvic pain in women, as well as epididymitis 
and reactive arthritis (Reiter’s syndrome) in sexu-
ally active men (11-13). In addition, infants who 
are born from infected mothers are in danger of 
infective conjunctivitis, pneumonia, and intesti-
nal infections (14). Since Chlamydia is an intra-
cellular pathogen, it is difficult to detect it using 
the conventional diagnostic methods (15). Me-
thods of laboratory diagnosis of Chlamydia in-
clude: cell culture, serological methods, antigen 
detection methods, molecular methods, and di-
rect cytological examination (16-18). In serologi-
cal methods, blood samples are collected from 
patients and then the blood serum samples are 
analyzed by ELISA and Indirect Fluorescent Anti-
body (IFA) tests in order to detect anti-Chlamydia 
antibodies (19). According to a study, most cases 
of genital infection occurred in those aged under 
25 and 25 to 35. A significant relationship was 
observed between IgG and IgM antibodies and 
the 25-35 age group, which can be due to the 
fact that this age group is sexually more active 
than the other ones (20). In general, in recent 
years, there has been a significant increase in the 
incidence and prevalence of sexually transmitted 
diseases (STDs) (21). Transmission of STDs in-
creases not only by percutaneous injuries, but 
also through high-risk sexual behaviors such as 
unprotected intercourse (22). Nowadays, due to 
the adverse consequences of high-risk sexual be-
haviors, they are considered to be highest-risk 
behaviors. The serious dangers that threaten 
people with high-risk sexual behaviors are infec-
tion caused by HIV virus, transmission of STDs, 
and unintended pregnancies. These problems 
are also worsened by physical, emotional, and 
economic consequences (23, 24). Infected indi-
viduals are among the target groups who receive 

Conclusion: Since the frequency of positive IgM was 11.9% in the present study, and  
Chlamydia trachomatis infections are mostly asymptomatic, early diagnosis and treatment of this pathogen 
can have a very important role in public health improvement. Screening individuals with high-risk sexual 
behavior is recommended.
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treatments in Behavioral Health Counseling Cen-
ters. Clinics of high risk sexual behavior are cen-
ters that provide education, counseling, preven-
tion, care and treatment services on STDs, 
HIV/AIDS infections, and intravenous drug use 
for their attendees. The purpose of these centers 
is to provide public access to a reliable place to 
learn about transmission, prevention and treat-
ment of HIV and STDs (25). 

Considering the importance of the issue, the 
present study aimed to investigate the prevalence 
and history of infections as well as the factors af-
fecting them in attendees at Clinic of high risk 
sexual behavior of Urmia with high-risk sexual 
behaviors. This was done through analyzing the 
anti-Chlamydia IgG and IgM antibodies levels in 
the sample. q

MATERIALS AND METHODS 

This cross-sectional study was conducted on 
the individuals with high-risk sexual beha-

viors who attended Clinic of high risk sexual be-
havior of Urmia. Researchers began implementa-
tion after obtaining approval of the Research 
Ethics Committee of the Urmia University of 
Medical Sciences (Ir.umsu.rec.1394.162) and 
necessary permissions. 

Using convenience sampling method, 176 peo-
ple were selected from the attendees of Beha vior 
Disorders Clinic. A written consent was also ob-
tained from participants after having an interview 
with them and explaining the procedures and 
goals of the study. Only those with high-risk se-
xual behaviors (e.g., having multiple sex partners, 
or a sexual partner except from their spouse, or a 
high-risk partner) were inclu ded in the study. Af-
terwards, a questionnaire including demographic 
information, clinical symptoms, and high-risk 
sexual behaviors was filled out by each partici-
pant. A 5cc blood sample was collected. Blood 
serum was separated from the sample after the 
clot was centrifuged at 2000-3000 rpm; the re-
sulting serums were kept at -20°C and their 
anti-Chlamydia IgM and IgG antibody levels were 
measured using EUROIMMUNE kit (Germany). 
ELISA test was carried out according to kit in-
structions. Afterwards, descriptive tests (absolute 
and relative frequency distribution tables, per-
centage, mean, and standard deviation), t-tests, 
and Chi-square tests were run in the SPSS soft-
ware to analyze the data. q

RESULTS 

The attendees of Behavior Disorders Clinic of 
Urmia had an average age of 20.50±8.40, 

with 66 of them being the oldest and 17 the 
youngest. One hundred and fourty eight of the 
participants were males and 28 females. Five par-
ticipants were illiterate, 65.9% had not attended 
university, and 31.3% held a university degree; 
21% of all subjects were married, 52.3% single, 
and 47 widowed; 157 of the participants lived in 
urban areas and 19 in rural areas. Regarding their 
occupation, 4% had a job away from home, 9.1% 

TABLE 1. Demographic characteristics of patients with high-risk sexual 
behaviors who attended Clinic of high risk sexual behavior of Urmia

Sex 
Male 148 (84.1)
Female 28 (15.9)

Education
Illiterate 5 (2.8)
Diploma 116 (65.9)
Higher Education 55 (31.3)

Marital status 
Married 37 (21)
Single 92 (52.3)
Widow 47 (26.7)

Address
City 157 (89.2)
Village 19 (10.8)

Job

Away from home 7 (4)
Worked in risky environments 16 (9.1)
Other jobs 118 (67)
Unemployed 35 (19.9)

History of STDs 7 (4)

Variable  Frequency 
(Relative)

Attendees 44 (25)
Drug addiction 22 (12.5)
Shared needles to inject 10 (5.7)
History of STDs (4)7

Use condoms 
Do not use 136 (77.3)
Sometimes I use 22 (12.5)
High-risk sexual  
behavior

Sexual partner other than their spouse 85 (48.3)
Multiple sexual partners 50 (28.4)
Participants had a high-risk partner 15 (8.52)
Other of high-risk sexual behaviors 26 (14.8)

TABLE 2. Frequency of high-risk behaviors in patients with high-risk sexual 
behaviors who attended Clinic of high risk sexual behavior of Urmia
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worked in risky environments, 19.9% were unem-
ployed, and 67% had other jobs.

About 25% of the attendees with high-risk be-
havior also had a history of drug addiction. Of all 

participants, 12.5% had a history of drug injec-
tion and 5.7% had shared needles to inject drugs; 
4% of all subjects had a history of STDs and 
77.3% claimed that they did not use condoms 
when they had sex, while 12.5% stated that they 
sometimes used condoms. In addition, 85 of all 
participants had a sexual partner other than their 
spouse, 50 multiple sexual partners, 15 a high-risk 
partner and 26 had other high-risk sexual be-
haviors.

Regarding the blood serum analysis, 88.1% of 
the results were negative for IgM and 11.9% po-

IgM 
Positive 21 (11.9)
Negative 155 (88.1)

IgG 
Positive 11 (6.3)
Negative 165 (93.8)

TABLE 3. Prevalence of IgM and IgG anti-Chlamydia 
in patients with high-risk sexual behaviors who 
attended Clinic of high risk sexual behavior of Urmia

IgG
P value

IgM
 P value

Negative Positive Negative Positive

Sex
Male 140 8

0.287
134 14

0.020*
Female 25 3 21 7

Education
Illiterate 5 0

0.517
4 1

0.368Diploma 110 6 105 11
Higher Education 50 5 46 9

Marital status
Married 33 4

0.261
34 3

0.168Single 86 6 77 15
Widow 46 1 44 3

Address
City 148 9

0.415
138 19

0.841
Village 17 2 17 2

Job

Away from home 7 0

0.847

6 1

0.870
Worked in risky 
environments 15 1 15 1

Other jobs 111 7 104 14
Unemployed 32 3 30 5

TABLE 5. The relationship between demographic characteristics and presence of anti-Chlamydia antibodies 
in patients with high-risk sexual behaviors who attended Clinic of high risk sexual behavior of Urmia

TABLE 4. The relationship between presence of anti-Chlamydia antibodies and some factors affecting it in 
patients with high-risk sexual behaviors who attended Clinic of high risk sexual behavior of Urmia

IgG (frequency)
P value

IgM (frequency)
 P value

Negative Positive Negative Positive

Attendees 
Yes 40 4

0.369
41 3

0.227
No 125 7 114 18

Drug injection
Yes 20 2

0.556
20 2

0.660
No 145 9 135 19

Shared needles to inject
Yes 10 0

0.400
10 0

0.231
No 155 11 145 21

History of STDs
Yes 7 0

0.486
5 2

0.166
No 158 11 150 19

Condom use
Yes 39 1

0.414
37 3

0.503
No 126 10 118 18

*Chi-square test
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sitive, while 93.8% were negative for IgG and 
only 6.3% positive. 

No significant relationship was observed be-
tween anti-Chlamydia antibodies (i.e., IgG and 
IgM) and use of condoms during sex as well as 
addiction, injection, and STD history. 

There was a significant relationship between 
gender and presence of IgM antibodies in the at-
tendees (p=0.02). However, a significant rela-
tionship was not observed between other demo-
graphic characteristics and the presence of 
anti-Chlamydia antibodies. 

As the above table demonstrates, no signifi-
cant relationship was observed between high-risk 
sexual behaviors and presence anti-Chlamydia 
antibodies (P >0.05). q 

DISCUSSIONS 

Annually, more than 50 million cases of infec-
tion with Chlamydia are reported worldwide, 

with around three million cases in the United States. 
Considering that in Chlamydia infections the 

observed signs and symptoms are fewer than in 
Gonococcal infections, most Chlamydia infec-
tions are considered to be asymptomatic. 

Chlamydia trachomatis genital infection is 
among the most common STDs in both deve-
loped and developing countries. According to 
WHO statistics, the incidence and prevalence of 
Chlamydia is increasing every year in a way that 
its prevalence in high schools and family planning 
clinics is reported to be 4-15%. 

The aim of the present study was to determine 
the seroprevalence of anti-Chlamydia antibodies 
in individuals with high-risk sexual behaviors. Out 
of the 176 patients who attended the Clinic of 

high risk sexual behavior of Urmia, 11.9% were 
positive for IgM and 6.3% positive for IgG, mea-
ning that 21 of all subjects had active and 11 had 
prior Chlamydia infections. Furthermore, the 
findings revealed that anti-Chlamydia antibody 
le vels were higher in men as compared to women, 
and a significant relationship was observed be-
tween the antibody level and gender (p=0.02). In 
ge neral, more men than women were attending 
the Clinic of high risk sexual behavior of Urmia. 
This can be due to various factors, including the 
dominant social culture in Iran, with men being 
more risk taking, showing lack of commitment and 
having outside marriage relationships. The inci-
dence of com plications in infected men is much 
lower than in women; thus, the goal of screening 
and trea ting the disease in men is to reduce its 
transmission rates to women. Therefore, screening 
high-risk men is as important as screening women.

It was also found that high-risk behaviors were 
more prevalent among individuals without a uni-
versity degree. This can be an indicator of low 
knowledge about the consequences and compli-
cations of high-risk behaviors and STDs, and con-
sequently poor hygiene, which in turn results in 
getting infected.

In addition, high-risk behaviors were more 
prevalent in participants who were single than in 
those who were married. This may be due to the 
increase in marriage ages and inability in satis-
fying sexual needs, which leads to high-risk sexu-
al behaviors, and consequently, increases the in-
cidence of STDs.

Like most research studies, the present study 
has also some limitations. Reviewing scientific ar-
ticles from other countries, the researchers could 
not find any centers named “Clinics of high risk 
sexual behavior”, and it seems that such centers 
exist only in Iran. Therefore, it does not seem ra-
tional to compare the findings of this study with 
the ones on sex workers. In addition, patients’ 
medical histories were obtained merely by asking 
the patients themselves, which may not be relia-
ble since they may have failed to mention some 
issues due to either their unwillingness to discuss 
them or poor knowledge about them. q 

CONCLUSION 

According to scientific documents, screening 
test is justifiable in populations with a relative 

frequency of Chlamydia infections higher than 4% 

IgG
P 
value

IgM
 P 
valueNega-

tive
Posi-
tive

Nega-
tive

Posi-
tive

Sexual partner other 
than their spouse 82 3

0.307

76 9

0.602

Multiple sexual 
partners 47 3 44 6

One high-risk 
partner 13 2 14 1

Other high-risk 
sexual behaviors 23 3 21 5

TABLE 6. The relationship between sexual risk behavior and 
antibodies against Chlamydia in patients with high-risk sexual 
behaviors who attended Clinic of high risk sexual behavior of Urmia
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(7). Since the frequency of positive IgM in the 
present study was 11.9% and Chlamydia infec-
tions are mostly asymptomatic, its early diagnosis 
and treatment can have a significant role in pu-
blic health improvement. Thus, screening the in-
dividuals with high-risk sexual behaviors is highly 
recommended. q
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