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Most sexually transmitted infections (STIs) 
caused by bacteria have been declining in 
industrialized countries since 1980, but 
they are of major public health concern in 
developing countries [1]. Of more than 20 
types of STIs, genital Chlamydia tracho-
matis (CT) and Neisseria gonorrhoeae are 
the most prevalent throughout the world 
[2]. Worldwide, there is an estimated annual 
incidence of 50 million cases of CT [3]. The 
magnitude of morbidity associated with this 
infection is enormous. It is a common cause 
of urethritis and cervicitis. Sequelae include 
pelvic inflammatory disease (PID), ectopic 
pregnancy, tubal factor infertility, epidi-
dymitis, proctitis and reactive arthritis. The 
sharp worldwide increase in the incidence 
of PID over the past 2 decades has led to 
secondary epidemics of tubal factor infertil-
ity and ectopic pregnancy. Chlamydial PID 
is the most important preventable cause of 
infertility and adverse pregnancy outcomes 
[2].

CT infection, like STIs in general, is 
primarily a woman’s health issue since 
the manifestations and consequences are 
more damaging to the reproductive health 
of women than men. Based on the avail-
able evidence, 15%–20% of women with 
CT lower genital tract infection develop 
PID; approximately 4% develop chronic 
pelvic pain, 3% infertility and 2% adverse 
pregnancy outcome [3,4]. However, a con-
siderable proportion of CT (25%–35% of 
infections in men and 65%–75% in women) 
remain asymptomatic and may escape treat-
ment. Subsequent complications still result 
in substantial morbidity and high costs for 
health care due to severe adverse effects on 
reproductive health [1,5].

The prevalence and the risk factors of 
STIs in women differ by country and setting 
and by the existence of symptoms [3,6–8].

Reports have shown that risk factors for CT 
infection are: age 18–27 years, non-use of 
contraceptives, frequent post-coital bleed-
ing, painful micturition, urban residence, 
low income, cervical infection, polygamous 
marriage and mucopurulent cervical dis-
charge [1,9,10].

In order to prevent and control CT infec-
tion, there is a need to identify women with 
asymptomatic or mild endocervical infec-
tions and those at increased risk for acquisi-
tion of this infection. However, there is little 
information concerning the prevalence and 
risk factors for CT in Mazandaran province, 
northern Islamic Republic of Iran. There-
fore, we aimed to investigate the prevalence 
and associated demographic, behavioural 
and clinical risk factors of CT in women 
attending the gynecology unit of health 
centres in Babol city.



There are 15 health care centres of Babol 
University of Medical Sciences. The study 
was carried out among women attending 
6 of these centres selected by cluster sam-
pling. Babol city was divided into 3 areas 
and 2 health care centres were selected from 
each area. Thus, assuming a prevalence of 
0.1 and marginal rate of error of 0.025, 550 
women were prospectively enrolled during 
the period 2003–2004 by an expert midwife 
in every centre. Inclusion criteria were: 
women 15–45 years who were sexually ac-
tive and had come to the gynaecology units 
in these centres. They could be either symp-
tomatic (vaginal discharge, genital ulcer 
and lower abdominal pain) or asymptomatic 
(routine examination). Exclusion criteria 
were: antibiotic use within the past 4 weeks, 
pregnancy or abnormal uterine bleeding to 
exclude certain confounding factors.
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A standardized questionnaire was 
completed by one of the authors for each 
woman, followed by a pelvic examination. 
The questionnaire included the following 
information:
• sociodemographic variables, including 

age, educational and professional status, 
marital status and income;

• behavioural variables including age at 
starting sexual activity, having extra-
marital sex, perception of the husband 
having extramarital sex in the previous 
3 months, history of sexual abuse, drug 
addiction, cigarette and alcohol use of 
the woman and her husband, current 
type of contraception used, use of con-
doms, having ever heard of STI and 
HIV, history of STI and PID and their 
frequency;

• clinical variables including reasons for 
presentation at the clinic, chief com-
plaint, data recorded by physical ex-
amination, number of pregnancies, 
abortions, infertility.
Blood samples were taken in sterile 

disposable syringes from all the women and 
delivered to a single laboratory where all 
the tests were performed. C. trachomatis
was diagnosed using an ELISA test. Brief-
ly, serum was separated from clear non-
haemolytic non-icteric and non-lipemic 
samples. Chlamydia IgA and IgG were de-
tected by standard kits (Trinity Kits, Trinity, 
United States of America).

The Medical Ethics Committee of the 
university approved the study and informed 
consent was obtained from all participants 
before their enrolment.

Results are presented as percentages and 
comparison of the results was performed by 
the chi-squared test and Fisher exact two-
tailed test where appropriate. All tests were 
two-sided and the level of significance was 
set at P < 0.05. The diagnostic performance 
of clinical symptoms was evaluated us-

ing for sensitivity, specificity and positive 
and negative predictive values. Statistical 
analysis was performed using the SPSS,
version 11. 



The prevalence of CT among our sample 
was 11.6% (64/550). All the women were 
married and their mean age was 32.3 years, 
44.9% of the women and 39.3% of their 
husbands had at least a primary education 
(25.1% of the women and 26.7% of their 
husbands had high-school diplomas, and 
only 7.5% of the women and 12.4% of their 
husbands had a university degree). The ma-
jority of the women were housewives, and 
40.9% of their husbands were tradesmen. 
Regarding the economic situation, 38.4% 
had a household income of < US$ 116.3 
per month.

The mean age at first sexual intercourse 
was 19.02 years. None of the women re-
ported having sex with more than 1 partner, 
extramarital sex or a history of sexual abuse. 
Most of the women (95%) were not aware if 
their husbands had extramarital sexual rela-
tions but 2.9% reported that their husbands 
were drug addicts and 30.1% said their hus-
bands smoked cigarettes. The commonest 
contraceptive method used was withdrawal 
and then tubal ligation (29.5% and 21.8% 
respectively); 76.4% of the participants had 
never used condoms.

The main reason for attendance at the gy-
naecology clinics was urogenital complaints 
(59.3%); the most frequent complaints were 
dyspareunia (34.3%) and vaginal discharge 
(26.7%). The most frequent signs were 
cervix ectopy (18%) and lower abdominal 
tenderness (16.9%) and the most frequent 
diagnosis was cervicitis (24.5%). On physi-
cal examination cervical motion tenderness 
was present in 6% of the women, while 
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uterine/adnexal tenderness was noted in 
11.1%.

Mean gravidity and abortion were 2.53 
and 0.32 respectively, and 22% of the 
women had a history of PID and 7.6% a 
history of infertility. All the women denied 
having a past history of STIs although they 
did not know STI symptoms or they thought 
they were not important, or felt shy to visit 
the health centres. In fact, 85.3% of them 
had not heard about STIs, while 93.8% had 
heard of HIV. 

Table 1 shows the demographic and 
behavioural variables significantly associ-

ated with CT infection. The association of 
urogenital manifestations with CT infection 
is shown in Table 2.

There was a significant association be-
tween woman’s age (< 25 years) and CT in-
fection; age < 25 years was associated with 
a significantly higher risk of CT infection. 
In addition, low income (< US$ 116.3 per 
month) and husband’s low educational level 
were significantly positively associated with 
CT infection (P = 0.04). There was also a 
significant positive association between CT 
infection and husband’s drug addiction and 
a negative association with condom use. 
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Not ever having heard of STIs or HIV was 
also significantly associated with CT infec-
tion. The only signs significantly associated 
with CT infection were cervical friability 
and mucopurulent cervicitis. There were 
no significant associations with any other 
variables studied.

Syndromic diagnosis of CT infection 
had moderate sensitivity of 64% but a poor 
positive-predictive value (20.4%) (Table 3).



The prevalence of CT infection reported in 
this study (11.6%) is moderate in compari-
son with the low and high rates reported by 
other studies (2.5% and 47% respectively) 

in similar study subjects and settings [2,11–
15]. However, it is worth mentioning that 
the diagnostic tests varied in the different 
studies and could contribute to the differ-
ences in rates across countries. ELISA used 
in this study is less sensitive than polymer-
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ase chain reaction (PCR) and cell culture 
but more sensitive than direct fluorescence 
assay. In studies conducted in low preva-
lence areas, PCR, indirect fluorescence 
assay, ligase chain reaction and cell cul-
ture were used. In higher prevalence areas, 
PCR + strand displacement amplification, 
DNA probe, ELISA , direct fluorescence 
assay + culture were used.

Studies conducted in the Islamic Repub-
lic of Iran are very limited. In 1 study in the 
north of the country, Sari city (which is near 
Babol), the prevalence of CT in pregnant 
women was 2.75% which is lower than our 
finding [16]. Other reports from STI clinics 
or only in symptomatic women (2.3%–12%) 
are also lower than our result which suggests 
that the CT prevalence obtained in our study 
is relatively high [1,17]. This could be attrib-
uted to treatment practices in different areas 
of the country. Because of socioeconomic 
reasons, women attending gynecology clin-
ics might not have consulted a doctor and 
might be seeking treatment for the first time 
at those clinics for health problems. Thus 
the likelihood of diagnosing the infection 
at the clinic is higher. This may explain the 
significant association between positive CT 
and income or husband’s education found 
in our study. Mild or asymptomatic disease 
course, absence of partner notification and 
subsequent lack of follow-up treatment for 
CT in sexual partners may also contribute to 
high prevalence of CT in our study.

In an attempt to identify high-risk wom-
en referred to the clinics, we studied several 
determinants. We found that woman’s age, 
husband’s education and household income 
were significantly associated with positive 
CT. The significant association of education 
and income with positive CT is consistent 
with some studies [1,16]. Similarly, the 
significant association between young age 
(< 25 years) and CT concurred with others 
studies [16,18].

The decreased susceptibility to infection 
with age has been attributed to epithelial 
changes, which may result in a decreased 
rate of infection in the elderly [19]. Partial 
immunity can also prevent re-infection in 
the elderly [20]. The effect of age may also 
be attributed to residual confounding due to 
non-measured sexual characteristics such as 
frequency of sexual intercourse per partner 
and the duration of intercourse [1].

Regarding behavioural markers, only 
the drug addiction of husbands and not ever 
having heard of STIs or HIV were positively 
associated with CT infection [21]. Regard-
ing sexual behaviour, not surprisingly, most 
women answered negatively to most of the 
questions. This is probably due to strong 
religious beliefs in the community about ex-
tramarital sex. Such behaviour by husbands 
is likely of course to occur in secret and 
their wives would be unaware of it. Obtain-
ing information on such issues is almost 
impossible in our community because such 
activities are often illegal, and lack of such 
data is a limitation of our study to determine 
an association between sexual activity and 
CT. However, we failed to find an associa-
tion between PID and CT infection.

In agreement with other studies, addic-
tion of men was independently associated 
with positive CT [17,19–22] while condom 
use was negatively associated. At the same 
time, several independent predictors of 
CT infection reported by others as useful 
components of screening strategies were 
not identified in our study. For example, 
reasons for visit and history of PID were 
not identified as risk factors; this might be 
attributed to uniformity of these factors in 
the women in our study.

ELISA, which was used to detect CT, 
is less sensitive than nucleic acid amplified 
tests and thus our estimate probably under-
estimates the true prevalence of CT and the 
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use of more precise techniques would have 
given a higher prevalence.

The prevalence of STIs in our com-
munity, especially in the general population 
at risk, is not known and although ours was 
not a population-based study, it is doubtful 
whether our results were affected by ex-
cluding patients attending other health care 
providers, such as general practitioners and 
obstetric units. However, in order to obtain 
a complete picture of CT infection in our 
community, we need to consider the wider 
population with regard to age, sexual activ-
ity, clinical presentation and STI status.

Using ELISA as the gold standard, syn-
dromic diagnosis proved to be an unreliable 
test with only moderate sensitivity and 
poor positive predictive value, which casts 
doubts on the validity of this approach for 
CT management. 

In conclusion, CT infection seems wide-
spread among the sexually active general 
population of our country. These observa-
tions imply that, as well as a sexual health 
promotion policy for controlling STIs, spe-
cific preventive and intervention strategies 
for CT should be developed and targeted 
among the sexually active general popula-
tion. These include promotion of com-
munity awareness about STIs by the media 
and the establishment of STI clinics free 
of charge. Additionally, because sexual 

activity in men is probably less limited in 
comparison with that in woman, women 
are often infected through their male part-
ners. Because of social barriers, high-risk 
sexual behaviour in our community is not 
recognized or admitted. Thus if we do not 
address this situation, STIs will remain 
unknown and under-diagnosed and -treated 
in the community and may develop into a 
real public health problem.
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