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Neisseria gonorrhoeae (NG) and Chlamydia trachomatis (CT) are two of the major causes of sexually
transmitted infections (STIs) in many countries. There is little information about the prevalence of STIs
in Zanjan Province of Iran. This study determines the prevalence of CT and NG cervical infection in
women visitors of gynecology and obstetrics clinics in Zanjan. In this descriptive study, three hundred
and twenty eight vaginal samples were collected from women referred to gynecology and obstetrics
clinics in Zanjan, Iran from 1 to 29 April, 2009. NG was diagnosed by direct Gram staining and
inoculation on modified Thayer Martin (MTM) agar with final identification, using commercial API NH kit
and CT. This was done measuring serum IgM antibodies to C. trachomatis by commercial enzyme
immunoassay (EIA). Prevalence of recent chlamydia and gonorrhea cervical infections at enrollment
was 10.3 and 0.9%, respectively. Among sexual risk behaviors, only education was significantly
associated with incident of CT. Variables not associated with the risk of CT cervical infection included
age, method of contraception and number of sexual partners. These findings emphasize conduction of
comprehensive and scheduled program of prevalence survey, aimed at reducing prevalence rate of
STIs in the entire Zanjan.
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INTRODUCTION
Chlamydia trachomatis (CT) and Neisseria gonorrhoeae
(NG) are two of the major causes of sexually transmitted
infections (Srifeungfung et al., 2009). In developing
countries STIs are the main causes of reproductive
morbidity and mortality and their high prevalence
facilitates HIV transmission (Sopheab et al., 2008). In
women, sexually transmitted infections (STIs) are often
chronic and present with little or no symptoms, but
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eventually may lead to severe sequels, such as chronic
pelvic inflammatory disease, ectopic pregnancy, and
infertility (Oliveira et al., 2007). The majority of women
with a cervical infection are asymptomatic and their
infection cannot be detected by the syndromic approach,
using the vaginal discharge syndrome (VDS) (Romoren
et al., 2007). Gonorrhoea, a bacterial infection caused by
NG, is a highly communicable STI and, due to a short
incubation period, may serve as an indicator of recent
risky sexual behavior in symptomatic patient (Jakopanec
et al., 2009). Chlamydiae are obligate intracellular
bacteria with a unique biphasic developmental cycle
(Hobolt-Pedersen et al., 2009). CT is a major threat to the

Table 1. Frequency distribution of age group and causative agent.

Age

No. of patients

15-24
25-34
35-44
>45
Total

122
149
52
5
328

Patients with positive test
N. gonorrhoea
C. trachomatis
N
%
N
%
1
0.8
14
11.5
2
1.3
17
11.4
0
0
3
5.7
0
0
0
0
3
0.9
34
10.3

reproductive health of women (Lyytikäinen et al., 2008)
and is frequently asymptomatic in nature (Wolff et al.,
2008). Compared to HIV that is a lifelong infection,
curable bacterial STIs are biological markers that are
more likely to reflect recent risk behavior. While high STI
prevalence indicates frequent risky sexual practice and a
poor provision or uptake of services, low STI prevalence
reflects the improvement in provision of care services or
change in risky behaviors (Sopheab et al., 2008).
Therefore the present study was carried out to determine
the current prevalence rates of chlamydial and gonorrhea
infections, in selected sample of female adolescents in
Zanjan, Iran.
MATERIALS AND METHODS

diagnostic procedures were performed there. The ethanol fixed
smears were Gram stained and examined by experienced
microbiologists for the presence of intra and/or extra cellular Gram
negative diplococci. Inoculated swab specimen on MTM agar was
o
incubated at 37 C in a candle jar for isolation of NG. Morphologically distinctive cultures were stained by Gram and tested for
oxydase. Further identification of NG was done using commercial
identification kit API NH (Jakopanecn et al., 2008). All positive
smears showed positive culture but same thing did not happen for
positive cultures, in which some of them showed negative smear, in
direct microscopic examination. Since positive culture is a goal
standard for NG diagnosis, it was considered as basic reference for
present study.
Serum IgM antibodies to CT were analyzed by commercial
Enzyme Immune Assay (ELISA, Chlamydia Trachomatis IgM,
Calbiotech, Inc.)
SPSS (Statistical Package for social Sciences, Version 11)
software package was used for statistical processing, and chisquare test for data analysis.

Study design and study population
Prior to the initiation of the experiment, permission was obtained
from the Ethical Committee of Zanjan University of Medical
Science. All participants were informed about the aim of the study
and a written consent was obtained from them. Except charges for
visit and treatment, all laboratory diagnostic procedures were free
for all participants. Practical part of the study was performed
according to the scheduled timetable.
In this descriptive study, 328 pregnant and non pregnant women,
between the ages of 15 and 45 years, referred to all nine privet
gynecology and obstetrics clinics in Zanjan, from 1 to 29 April 2009,
were selected. Zanjan City is situated in northwest part of Iran with
population of nearly 354616 people, in which 7 gynecology and
obstetric clinic are actively engaged.

Bacteriological and serological assays and statistical analysis
Socio-demographic characteristics were obtained in privacy using
structured questionnaires followed by specimen collection. A
questionnaire was designed on socio-demographic characteristics
including questions on age, method of contraception, number of
sexual partners and education. Following physical examination by
in charged physician in each clinic, two calcium–alginate swabs
from endocervix, for bacteriologic diagnosis of NG, and venous
blood sample, for serologic diagnosis of CT, were collected from
study participants. At the site, first swab was immediately inoculated
on Modified Thayer Martin Media (MTM) and second one for smear
preparation. After transmission of cultured media, smears and blood
samples to diagnostic medical laboratory, and the rest of
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RESULTS
Of 328 women eligible for the analysis at baseline, 37
women had positive results for either CT or NG. Prevalence of chlamydia and gonorrhea cervical infections at
enrollment was 10.4 and 0.9%, respectively.
Detail information on frequency distribution of age,
number of affected individual and causative organism and
information regarding methods of contraception and
educational status is shown in Tables 1 and 2,
respectively. In our study, all patients reported to have
only one sexual partner.
Statistical analysis showed no significant association
between age, educational status, method of contraception and sexual partner with CT cervical infection.
Due to the small number of affected patient with NG
infection, no significant statistical association could be
found between gonorrhea and above mentioned
variables.
DISCUSSION
According to the World Health Organization (WHO) data,
some 250,000,000 new cases of STDs are recorded

Table 2. Frequency distribution of contraception method and educational status.

Patients with positive test
N. gonorrhoea
N
%

C. trachomatis
N
%

Method of contraception
Pill
IUD
Vasectomy
Condom
Tubectomy
No method

1
1
0
0
0
1

1.4
0.9
0
0
0
2.2

9
10
5
0
4
5

12.7
9.2
13.5
0
12.1
11.1

Educational status
Illiterate
Primary school
Secondary school
High secondary school
University
Total

1
1
1
0
0
3

3
0.8
1.4
0
0
0.9

7
13
8
6
0
34

21.2
10.4
11.2
6.5
0
10.3

worldwide every year (Ujević et al., 2009). Prevalence of
CT and NG may vary depending on various factors like
geographical distribution, method of diagnosis and type of
study population. In comparison with other similar
studies, the prevalence of cervical infection with CT and
NG (CT 10.3%, NG 0.9%) in our study was considered to
be slightly higher but also, in some cases, lower
prevalence.
There is little information about the prevalence and risk
factors for NG and CT in Iran. In a study performed in
Babol, North of Iran, the prevalence of NG and CT was
0.2 and 11.6%, respectively (Bakhtiari and Firoozjahi,
2007). In women attending gynecology and obstetrics
clinics in Tehran, prevalence of CT was reported as
12.3% (Chamani et al., 2006) whereas in similar study
conducted in Ahvaz, this value was reported as 16.3%
(Samarbaf-Zadeh et al., 2007). In a cross-sectional study
conducted among women attending antenatal care clinics
(ANCs) in Tete Province, Mozambique, prevalence of CT
and NG was reported as 4.1 and 2.5%, respectively
(Luján et al., 2008). In Croatia NG was isolated in three
women (0.8 %) and CT in 58 women (9.4 %). Fifty-six of
the CT-positive patients were nullipara and only two were
unipara. All NG-positive patients were also nullipara
(Ujević et al., 2009). In a study performed on three
thousand and three women in Brazil, infection prevalence
of chlamydia and gonococcus was 9.4 and 1.5
respectively (Jalil et al., 2008). In a study regarding risk
factors for chlamydial and gonococcal cervical infections
in women attending family planning clinics in Thailand the
prevalence of CT and NG was reported as 5.5 and 0.6%,
respectively (Rugpao et al., 2010). Identification of CT
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and NG among women who access services from a
women's health clinic in rural Haiti, found a prevalence of
CT of 6.2% and NG of 1.7% (Smith Fawzi et al., 2006). In
investigating the prevalence of RTIs among married
women in a rural district of Vietnam, and analyzing the
influence of socioeconomic, socio demographic, and
other determinants possibly related to RTIs, prevalence
of CT and NG was 4.3 and 0.7%, respectively (Lan et al.,
2008).
Among various socio demographic factors and sexual
behaviors that were studied, age is one of the disputable
issues. It is believed that younger age is a significant risk
factor for cervical infections (Jalil et al., 2008; Rugpao et
al., 2010; Fernandeset al 2009) but our study contradicts
this finding. Among different method of contraception,
there is a controversy on the use of condom and its effect
on cervical infection. Some study shows significant
association between these two (Kucinskiene et al., 2006;
Plitt et al., 2005) but some report, in consistent with our
finding, contradict this finding (Rugpao et al., 2010).
Educated people can be instructed and trained better
and well communicated with their surroundings. Certain
finding showed significant association between CT
cervical infection and educational status (Luján et al.,
2008; Jindal et al., 2009), but our finding contradicts this
issue (Willers et al., 2008). Among various sexual
behaviors that were studied, acquiring a new sexual
partner was not found to be significantly associated with
CT cervical infection in this study, which is not in
consistent with other similar findings (Ujević et al., 2009;
Rugpao et al., 2010). Regarding non significant
association between multiple sex partners and

prevalence of cervical infection, it should be mentioned
that the entire participants in this study were Moslem and
married. And due to certain religious restriction and
legislative prohibition, married women in Moslem community can not have sexual relation with anyone except
their husbands and in case of committing such activity,
nobody will disclose it. So we could not claim any
confident and reliable analysis on this issue.

Conclusion
These findings emphasize conduction of comprehensive
and scheduled program of prevalence survey, aimed at
reducing the prevalence of STIs in Zanjan. The main limitation in this study was that, since the risk factors were
self reported, it is possible that there was under- reporting
and misclassification of risk behaviors.
ACKNOWLEDGEMENTS
We gratefully acknowledge the Zanjan Medical University
for their financial support.

Luján J, Oñate WA, Delva W, Claeys P, Sambola F, Temmerman M,
Fernando J, Folgosa E (2008). Prevalence of sexually transmitted
infections in women attending antenatal care in Tete province,
Mozambique. SAMJ., 98: 49-51.
Lyytikäinen E, Kaasila M, Hiltunen-Back E, Lehtinen M, Tasanen K,
Surcel HM, Koskela P, Paavonen J (2008). A discrepancy of
Chlamydia trachomatis incidence and prevalence trends in Finland
1983-2003. BMC Infect. Dis., 8: 169.
Oliveira FA, Pfleger V, Lang K, Heukelbach J, Miralles I, Fraga F,
Sousa AQ, Stoffler-Meilicke M, Ignatius R, Kerr LFS, Feldmeier H
(2007). Sexually transmitted infections, bacterial vaginosis, and
candidiasis in women of reproductive age in rural Northeast Brazil: a
population-based study. Mem. Inst. Oswaldo Cruz, Rio de Janeiro.,
102: 751-756
Plitt SS, Garfein RS, Gaydos CA, Strathdee SA, Sherman SG, Taha TE
(2005). revalence and correlates of Chlamydia trachomatis, Neisseria
gonorrhoeae, Trichomonas vaginalis nfections, and bacterial
vaginosis among a cohort of young injection drug users in Baltimore,
Maryland. Sex. Transm. Dis., 32: 446– 453.
Romoren M, Sundby J, Velauthapillai M, Rahman M, Klouman E,
Hjortdahl P (2007). Chlamydia and gonorrhoea in pregnant Batswana
women: time to discard the syndromic approach. BMC Infect. Dis., 7:
27.
Rugpao S, Rungruengthanakit K, Werawatanakul Y, Sinchai W,
Ruengkris T, Lamlertkittikul S, Pinjareon S, Koonlertkit S, Limtrakul
A, Sriplienchan S, Wongthanee A, Sirirojn B, Morrison CS, Celentano
DD (2010). Risk factors and algorithms for chlamydial and
gonococcal cervical infections in women attending family planning
clinics in Thailand. J. Obstet. Gynaecol. Res., 36: 147-153.
Samarbaf-Zadeh A, Razi MT, Kelishadi M (2007). Prevalence of C.
Trachomatis Infection among Ahvaz Females with Vaginal Discharge.

REFERENCES
Bakhtiari A, Firoozjahi AR (2007). The Prevalence of Gonococcal
Infection in Non pregnant Women. Iranian J. Publ. Health, 36: 64-67.
Chamani TL, Jeddi M, Mosavi A, Zeraati H, Ghasemi J, Asgari S,
Rabbani H, Mamani M (2006). The prevalence of Chlamydia
trachomatis infection by molecular analysis of urine samples in
women attending OB & GYN clinics in Tehran. J. Repro. Infertil., 7:
234-242.
Hobolt-Pedersen AS, Christiansen G, Timmerman E, Gevaert K,
Birkelund S (2009). Identification of Chlamydia trachomatis CT621, a
protein delivered through the type III secretion system to the host cell
cytoplasm and nucleus. FEMS Immunol. Med. Microbio., 57: 46–58.
Jakopanec I, Borgen K, Aavitsland P (2009). The epidemiology of
gonorrhoea in Norway, 1993-2007: past victories, future challenges.
BMC Infect. Dis., 19: 9-33.
Jalil EM, Pinto VM, Benzaken AS, Ribeiro D, Oliveira EC, Garcia EG,
Moherdaui F, Barbosa MJ (2008). Prevalence of Chlamydia and
Neisseria gonorrhoeae infections in pregnant women in six Brazilian
cities. Rev. Bras. Ginecol. Obstet., 30: 614-9.
Jindal N, Aggarwal A, Gill P, Sabharwal B, Sheevani BB (2009).
Community-based Study of Reproductive Tract Infections, Including
Sexually Transmitted Infections, Among the Rural Population of
Punjab, India. Indian J. Community Med., 34: 359–361.
Kucinskiene V, Sutaite I, Valiukeviciene S, Milasauskiene Z, Domeika M
(2006). Prevalence and risk factors of genital Chlamydia trachomatis
infection. Medicina (Kaunas)., 42:885–894
Lan PT, Srålsby Lundborg C, Phuc HD, Sihavong A, Unemo M, Chuc
NTK, Khang TH Mogren I (2008). Reproductive tract infections
including sexually transmitted infections: a population-based study of
women of reproductive age in a rural district of Vietnam. Sex. Trans.
Infect., 4: 126-132.

4

Iranian J. Fert. Steri., 1: 19-22.
Smith Fawzi MC, Lambert W, Singler J, Léandre F, Nevil P, Bertrand D,
Claude MS, Bertrand J, Louissaint M, Jeannis L, Ferrer JG, Cook EF,
Salazar JJ, Farmer P, Mukherjee JS (2006). Identification of
Chlamydia and Gonorrhoea among women in rural Haiti: Maximising
access to treatment in a resource poor setting. Sex. Transm. Infect.,
82: 175–181.
Sopheab H, Morineau G, Neal JJ, Saphonn V, Fylkesnes K (2008).
Sustained high prevalence of sexually transmitted infections among
female sex workers in Cambodia: high turnover seriously challenges
the 100% Condom Use Programme. BMC Infect. Dis., 8: 167.
Srifeungfung S, Roongpisuthipong A, Asavapiriyanont S, lolekha R,
Tribuddharat CH, Lokpichart S, Sungthong P, Tongtep P (2009).
Prevalence of Chlamydia trachomati sand Neisseria gonorrhoeae in
HIVseropositive
patients and
gonococcal
antimicrobial
susceptibility: an update in Thailand. Jpn. J. Infect. Dis., 62: 467-470.
Ujević B, Habek JC, Habek D (2009). Prevalence of infection with
Neisseria gonorrhoeae or Chlamydia trachomatis in acute
mucopurulent cervicitis. Arh. Hig. Rada. Toksikol., 60: 197-203.
Willers DM, Peipert JF, Allsworth JE, Stein MD, Rose JS, Clarke JG
(2008). Prevalence and predictors of sexually ransmitted infection
among newly incarcerated females. Sex. Transm. Dis., 35: 68-72.
Wolff H, Lourenço A, Bodenmann P, Epiney M, Uny M, Andreoli N, Irion
O, Gaspoz JM, Dubuisson JB (2008). Chlamydia trachomatis
prevalence in undocumented migrants undergoing voluntary
termination of pregnancy: a prospective cohort study. BMC Public
Health, 8: 391.

