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Abstract 

Background: Chlamydia, infection caused by Chalmydia trachomatis, is recognized as one of the most prevalent curable sexually 

transmitted infections. Chlamydial infections during pregnancy have been considered as significant factors in the causation of poor 

pregnancy outcome and complications like ectopic pregnancy, low weight birth, still birth etc. 

Objectives: The study was undertaken to determine the prevalence and risk factors associated with Chlamydia trachomatis infection 

among pregnant women accessing antenatal care in Jos, Plateau State, Nigeria. 

Methods: A total of 200 endocervical swabs were collected from consenting pregnant women who were attending antenatal clinic in 

Faith Alive Foundation Hospital, Jos, Nigeria. Structured questionnaire was used to obtain data on socio-demography and risk factors. 

The samples were analysed using lateral flow immunoassay – Rapid Test Device (Swab/Urine) (International Ltd. China). 

Results: Chlamydia prevalence of 48.5% was established in the current study. The age group 24 – 28 years had the highest prevalence 

of 67.1% while the least prevalence (23.5%) was recorded among women older than 43 years. This variation of chlamydia prevalence 

was significantly associated with age group (χ2 = 16.541; p = 0.001). demographics such as marital status and educational status were 

not associated (p > 0.05) with chlamydia but in addition to age, occupation of the women was significantly associated (χ2 = 44.490; p = 

0.001) with the infection. Unskilled women had the highest chlamydia prevalence (74.7%) as opposed to 20% recorded in skilled women 

and 47.1% among the semi-skilled women. Risk factors like HIV status was significantly associated (χ2 = 27.205; p = 0.001) with 

chlamydia. HIV positive women had chlamydia prevalence of 83.7% compared with 38.9% in their HIV negative counterparts. 

Conclusion: The study demonstrated chlamydia prevalence of 48.5% in this study. Age group, history of STI, use of IUD, history of 

abortion among others were identified as risk factors associated with the infection. 
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Introduction 

Genital Chlamydia infection is globally recognized as one of the 

most prevalent curable Sexually Transmitted Infection [1] with 

over 92 million cases reported annually [2]. High prevalence has 

being reported in developing and under developed regions of the 

world [3]. It is caused by a small, obligate, intracellular gram-

negative bacterium called Chlamydia trachomatis [4]. 

Chlamydia trachomatis infection can remain latent for a very 

long time [5]. As up to 80% of women shows mild or are 

asymptomatic to most of C. trachomatis genital tract infections, 

hence making detection and diagnosis difficult [6]. This poses a 

serious threat which can lead to very sequelae if left untreated. 

Such sequelae can include pelvic inflammatory diseases (PID), 

chronic pelvic pain, cervicitis, salpingitis, and pregnancy 

associated complications such as; ectopic pregnancy Infertility, 

abortions, postpartum endometritis, ectopic pregnancy, preterm 

labor, premature rupture of membrane, and poor neonatal 

outcome [7, 8].  

Neonatal inclusion conjunctivitis and pneumonia within the first 

three months of life many also be a problem due to exposure of 

the fetus to Chlamydia trachomatis during delivery [3]. Despite 

the evidences, screening for Chlamydia trachomatis infection is 

not part of the routine antenatal care in the developing world 

including Nigeria. Though this infection is predominantly found 

in females, very serious infection has been established in males. 

Such infections include urethritis, epididymitis, proctitis reactive 

arthritis and related cases of low sperm count and sperm 

deterioration [5]. Dean [9] documented that about 50% of males are 

asymptomatic. 

Co-infection has also been established with reported case of 61% 

prevalence rate of Chlamydia and HIV co-infection as well as 

13.5% rate of Chlamydia/gonorrhoea co-infection among 

gynaecologic patients in South- Eastern Nigeria [10]. Recent 

studies have also indicated the emergence of antibiotic resistance 

in Chlamydia which is feared to create severe problems in the 

treatment of the disease [11]. 

With the progressive increase of the incidence of Chlamydial 

infections in women, this work was aimed to determine the 

prevalence and risk factors associated with Chlamydia 
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trachomatis infection in pregnant women attending antenatal 

clinic in Faith Alive Foundation Jos. 

 

Material and Methods 

Study Area 

The study was conducted in Jos North Local Government Area 

of Plateau State, Nigeria located between latitude 9o55’42.56” N 

and longitude 8o53’31.63” E, among women attending antenatal 

care at Faith Alive Foundation Jos, Plateau State Nigeria. 

 

Ethical Approval 

The study was granted ethical approval by the ethical committees 

of Faith Alive Foundation Jos, Plateau State. Consent of the study 

participants were also sought before they were included in the 

study. 

 

Data Collection 

Structured questionnaire was used to obtained demographic 

details and other relevant information such as number of sex 

partner, use of contraceptives, past STDs, educational status, 

knowledge about the C. trachomatis infection, etc from the 

participants. 

 

Exclusion criteria  

Pregnant women who have taken antibiotics or applied local 

vaginal antiseptics during the previous three (3) weeks were 

excluded from this study. 

 

Sample Collection and Processing 

Sample collection 

Endocervical swabs were collected with the assistance of the 

medical personnel. Cusco vaginal speculum was inserted into the 

vagina for the visualization of the cervix. A swab stick was 

inserted through the speculum into the endocervical canal and 

rotated. This permitted acquisition of columnar or cuboidal 

epithelial cells which are the main reservoir of Chlamydia 

organism. It was withdrawn without contamination from 

exocervical or vaginal cells. The swabs were transported 

promptly to the laboratory and processed within 30 minutes of 

collection.  

 

Sample analysis 

Collected samples were analyzed using Chlamydia Rapid Test 

Device -Swab/Urine (Interchemical Ltd. China). The Chlamydia 

Rapid Test Device (Swab/Urine) is a qualitative, lateral flow 

immunoassay for the detection of Chlamydia antigen from female 

cervical swab, male urethral swab and male urine specimens. In 

this test, antibody specific to the Chlamydia antigen is coated on 

the test line region of the test. During testing, the extracted 

antigen solution reacts with an antibody to Chlamydia that is 

coated onto particles. The mixture migrates up to react with the 

antibody to Chlamydia on the membrane and generates a 

coloured line in the test line region. The presence of this coloured 

line in the test line region indicates a positive result, while its 

absence indicates a negative result. To serve as a procedural 

control, a coloured line will always appear in the control line 

region indicating that proper volume of specimen has been added 

and membrane wicking has occurred (Chlamydia Antigen Rapid 

test). The test procedure was conducted according to the 

manufacturer's instruction manual described by Sanders [12]. 

 

Statistical Analysis of the Results  
Data obtained from this study were analyzed using statistical 

package for social science (SPSS) version 23 (IBM SPSS Inc, 

USA). Analysis of association with Chlamydia infection was 

performed on potential risk factors using the Pearson Chi-Square. 

Statistical significance was accepted at p-value of < 0.001. 

 

Results 

Out of 200 samples that were tested for Chlamydia trachomatis, 

97 (48.5%) were found to be positive (Table 1). The prevalence 

of C. trachomatis in relation to age is showed that the age group 

24-28 (69.1%) had the highest number of infections followed by 

age group 19-23 (60.0%). The age group < 19, 29-33, 34-38, 39-

43 and > 43 had a prevalence of 33.3%, 32.5%, 28.0%, 23.5% 

and 16.7% respectively. This was statistically significant (χ2 = 

16.541; p-value = 0.001). 

Married women had the highest prevalence 96(48.7%) than in 

single 1(33.3%) (Table 2) but this was not statistically significant 

(χ2 = 1.338; p-value = 0.512). Table 3 showed the prevalence of 

genital C. trachomatis in relation to occupation. Unskilled 

women were found to have the highest prevalence with 

59(74.7%), while skilled and semi-skilled had 14(20%), and 

24(47.1%) respectively. This difference was statistically different 

(χ2 = 44.490; p-value = 0.001). Women who had informal 

education had the highest prevalence of C. trachomatis of 64.5%, 

primary 56.1%, secondary 48.5% and tertiary 35.5% (Table 4). 

The difference was however not statistically significant (χ2 = 

1.011; p-value = 0.799). 

Table 5 showed the prevalence of Chlamydial infection in 

relation to HIV status, which was found to be statistically 

significant with prevalence of 83.7% in HIV positive women and 

38.9% in HIV negative women (χ2 = 27.205; p-value = 0.001). 

The most common reported symptoms among the participants 

who tested positive for Chlamydia trachomatis were abnormal 

vaginal discharge (74.6%), lower abdominal pain (70.1%), 

burning sensation (73.3%), and pain during intercourse (71.4%). 

There was however proportion of asymptomatic participants who 

tested positive for C. trachomatis. 35.3% of those who tested 

positive for C. trachomatis did not report any abnormal vaginal 

discharge, 37.6% had no lower abdominal pain, 44.1% had no 

burning sensation, and 44.7% had no pain during intercourse 

(Table 6). 

Women who had history of sexually transmitted infection, still 

birth, miscarriage and abortion, and use of intrauterine device 

were associated with 69.1%, 53.3%, 75.0%, 69.2% and 59.5% 

respectively (Table 7). Prevalence with relation to marriage type 

was statistically significant as higher prevalence was recorded 

with polygamous marriage (71.7%), 38.0% in monogamous 

marriage and 66.7% in none (Table 8). 
 

Table 1: Prevalence of Chlamydia trachomatis infection in relation to age 
 

Age group (Years) Number examined Number positive (%) χ2 p-value 

<19 6 2 (33.3%) 16.541 0.001** 

19-23 38 23 (60.0%)   
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24-28 68 47 (69.1%)   

29-33 40 13 (32.5%)   

34-38 25 7 (28.0%)   

39-43 17 4 (23.5%)   

>43 6 1 (16.7%)   

Total 200 97 (48.5%)   

** = Statistically significant at p ≤ 0.001 * = Statistically significant at p ≤ 0.005  
 

Table 2: Prevalence of C. trachomatis in relation to marital status 
 

Marital status Number examined Number positive (%) χ2 p-value 

Married 197 96 (48.7) 1.338 0.512* 

Single 3 1 (33.3)   

Total 200 97 (48.5)   

** = Statistically significant at p ≤ 0.001 * = Statistically significant at p ≤ 0.005  
 

Table 3: Prevalence of C. trachomatis infection in relation to occupation 
 

Occupation Number examined Number positive (%) χ2 p-value 

Skilled 70 14 (20.0) 44.490 <0.001** 

Unskilled 79 59 (74.7)   

Semi-skilled 51 24 (47.1)   

Total 200 97 (48.5)   

** = Statistically significant at p ≤ 0.001 * = Statistically significant at p ≤ 0.005  
 

Table 4: Prevalence of C. trachomatis in relation to educational level 
 

Educational level No. examined No. positive (%) χ2 p-value 

Informal 31 20 (64.5) 8.337 0. 799 

Primary 41 23 (56.1)   

Secondary 66 32 (48.5)   

Tertiary 62 22 (35.5)   

Total 200 97 (48.5)   

** = Statistically significant at p ≤ 0.001 * = Statistically significant at p ≤ 0.005  
 

Table 5: Prevalence of C. trachomatis infection in relation to HIV status 
 

HIV status Number examined Number positive (%) χ2 p-value 

Positive 43 36 (83.7) 27.205 <0.001** 

Negative 157 61 (38.9)   

Total 200 97 (48.5)   

** = Statistically significant at p ≤ 0.001 * = Statistically significant at p ≤ 0.005  
 

Table 6: Prevalence of C. trachomatis in relation to symptoms 
 

Symptom Number examined Number positive (%) χ2 p-value 

Vaginal discharge 67 50 (74.6) 27.535 <0.001** 

Burning sensation 30 22 (73.3) 8.714 0.003** 

Lower abdominal pain 67 47 (70.1) 18.906 <0.001** 

Pain during intercourse 28 20 (71.4) 6.853 0.009** 

** = Statistically significant at p ≤ 0.001 * = Statistically significant at p ≤ 0.005  
 

Table 7: Prevalence of C. trachomatis in relation to other health factors 
 

Factor Number examined Number positive (%) 

History of still birth 15 8 (53.3) 

History of abortion 26 18 (69.2) 

History of miscarriage 28 21 (75.0) 

History of STDs 68 47 (69.1) 

Use of IUD 37 22 (59.5) 
 

Table 8: prevalence of C. trachomatis in relation to marriage type 
 

Type of marriage Number examined Number positive (%) χ2 p-value 

Monogamy 137 52 (38.0) 19.386 <0.001** 

Polygamy 60 43 (71.7)   

None 3 2 (66.7)   

Total 200 97 (48.5)   

** = Statistically significant at p ≤ 0.001 * = Statistically significant at p ≤ 0.005
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Discussion  

A prevalence of 48.5% out of the 200 samples examined was 

found in this study. This is slightly lower with some reported 

prevalence; 56.1% among gynaecologic clinic attendees in Jos13, 

51% among pregnant and non-pregnant women and their spouses 

at the College of Medicine of the University of Lagos14. High 

prevalence as such could be as a result the asymptomatic cases in 

most women [15] and lack of routine check in antenatal clinics. 

Lower prevalence of 40.1% has been reported in South-Eastern 

part of Nigeria16, 31.0% and 26% in Zaria by Koledade et al. [17] 

and Ige et al. [6] respectively while 13.3% was reported in Benin 

City [18]. In contrast with these recent studies, much lower 

prevalence of 9% was reported in Maiduguri and 10% in Ibadan 

[14, 19]. This could be a pointer to its endemic nature and an 

increase in the spread of the infection.  

Very low prevalence of genital C. trachomatis infection is 

recorded in developed countries. A Prevalence of 4.7% among 

18-26 years was found in the USA20, a ranged of 1.7-17% in 

asymptomatic women in Europe [21] and among indigenous and 

urban young adults a prevalence of 7.5% and 5.6% were found 

respectively in Australia [22, 23]. These differences in prevalence 

reported in the various research could be associated with social, 

cultural and environmental factors, reduced sexual risk-

behaviour, increased awareness on Chlamydia infection, the 

sample size, the test method used, level of hygiene of the infected 

women and easy access to laboratory, diagnoses and treatment 

among others in developed countries.  

Amongst the studied age group [24-28] had the highest prevalence 

of 69.1% which is slightly higher than in the age group [19-23] 

(60.0%). This is in sync with work carried out by Inyang-Etoh et 

al. [24], Oloyede et al. [25] and Mawak et al. [13] where C. 

trachomatis highest prevalence was observed between the age of 

18 and 28 years. This age group falls within the sexually active 

and adolescent age which could be the reason for higher 

prevalence in the group [16]. Contrary to the work carried out by 

Odusolu et al. [26], which showed that subjects aged [30-34] years 

had the highest positivity rate (36.0%) for C. trachomatis 

antibody. 

The least prevalence according to this study was among age 

group > 43 this is in line with the findings of STDs Surveillance 

Report [27] that the age bracket of [14-39] years accounted for over 

95% of Chlamydial cases in the United States. Studies have also 

shown that the incidence of Chlamydial infection in women 

decreases substantially after 30 years of age, likely because the 

target cells for Chlamydia trachomatis (i.e. the columnar 

epithelial cell, which is present on the ectocervix of younger 

women) is replaced with squamous epithelium through the 

process of squamous metaplasia that occurs with age [28]. 

In relation to marital status, married women had highest 

prevalence (48.7%) than single (33.3%). This is in consonance 

with the reported work of Inyang-Etoh et al. [24], Oloyede et al. 

[25] and Mawak et al. [13]. Polygamous marriages had the highest 

prevalence of 71.7% than in monogamous (38.0%). This could be 

as a result of the number of sexual partners and since men have 

been known to have large reservoir of Chlamydial infection and 

could repeatedly re-infect their partners even without knowing 

[29]. This is also in agreement with work done by Ige et al. [6]. 

Previous report has showed statistically association between 

numbers of sexual partners with C. trachomatis infection [30]. 

Prevalence of Chlamydial infection is significantly associated 

with HIV status with 83.7% in HIV positive and 38.9% in HIV 

negative participants and studies have shown the association 

between the two infections (Chlamydia and HIV) such that the 

presence of one facilitates that of the other. Genital Chlamydial 

infection has been linked to an increasing risk for acquisition of 

HIV infection [31, 32, 33, 34] while on the other hand, 

immunosuppression due to HIV may lead to more severe 

Chlamydial disease condition like PID in those who are infected 

with Chlamydia trachomatis [35]. 

The distribution of Chlamydia across occupation categorised into 

skilled, unskilled and semi-skilled, showed that unskilled women 

had the highest prevalence rate. This might be explained by the 

fact that women with unskilled occupation who are mainly 

traders have more tendency of having multiple partners since they 

have more opportunity of meeting several and different kinds of 

people and lack the knowledge of how to protect themselves from 

sexual health risks than those of the skilled and semi-skilled 

category. The prevalence of Chlamydial infection in relation to 

educational level showed that women with informal education 

had the highest prevalence of 64.5%. This could be as a result of 

lack of education and low status, and are not able to negotiate 

condom use to protect themselves against HIV and other sexual 

transmitted diseases. 

This study also showed that women who had urogenital 

symptoms which include; abnormal vaginal discharge, burning 

sensation, lower abdominal pain and pain during intercourse were 

associated with chlamydial infection with vaginal discharge and 

lower abdominal pain significantly associated with p< 0.001. 

This implies that the presence of these symptoms could be in line 

with the nature of the infection even though the infection is 

usually presented more asymptomatically as reported by several 

studies [36, 37, 38, 39] and this has been the biggest challenge in the 

control of the disease. 

 

Conclusion 

The prevalence of Chlamydia trachomatis was found to be 

48.5%. The risk factors associated with the infection in this study 

were age group, history of sexually transmitted infection, use of 

intrauterine device, history of abortion, HIV status, unskilled 

occupation, polygamous marriage and educational status. There 

is need for appropriate Chlamydia trachomatis screening services 

to be introduced in antenatal clinics in Nigeria. 
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