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Prevalence of Chlamydia Trachomatis Infection among Women
of Reproductive Age Group in a Tertiary Hospital in Northern
Nigeria
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Background: Chlamydia trachomatis infections are the most prevalent bacterial sexually transmitted infections recognized globally. There
is a paucity of data on the prevalence of C. trachomatis infection in Northern Nigeria. This research was conducted with the objective of
determining the prevalence of genital C. trachomatis infection among females in the reproductive age group. Materials and Methods: Three
hundred and sixty-five patients were enrolled in this study. Patients were administered questionnaires requesting information on biomedical,
sociodemographic data. Endocervical specimens were collected, subjected to DNA extraction and polymerase chain reaction (PCR) using
primers from Inqaba Biotechnical industries, South Africa. Data management was done using SPSS software version 20.0 statistical package.
Results: Of the 365 patients studied, 95 of them had positive results by the PCR assay, giving 26% prevalence for genital C. trachomatis infection
among women of reproductive age group. Associated risk factors for genital chlamydia infection identified include low educational status, early
age at sexual debut, early age at marriage, and lack of use of condoms during sexual intercourse. The frequency of positive results was found to
be higher among the age group 25-29 years, those living in suburban areas and the unmarried [Tables 1 and 2]. Conclusion: A prevalence of
26% was found, in this study, for genital C. trachomatis infection among women of reproductive age group. Risk factors include as follows:
low educational status, early age at sexual debut, early age at marriage, and lack of use of protection during sexual intercourse.
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In Northern Nigeria, reliable data on the prevalence of genital
Chlamydia infection and information regarding prevalence
rate of C. trachomatis is limited.'! This may be partly due to
the lack of personnel expertise with regard to isolation in cell
culture and polymerase chain reaction (PCR) techniques, and
the high cost of facilities required for making a diagnosis of
C. trachomatis infection.>¢! Thus, severe complications may
likely be more frequently encountered.

INTRODUCTION

Infections caused by Chlamydia trachomatis are now recognized
as the most prevalent and are among the most damaging, of
all sexually transmitted diseases (STDs). Over 100 million
chlamydia infections are detected worldwide annually.

C. trachomatis is a small obligate intracellular bacterium
transmitted by sexual intercourse. It is a cause of endocervicitis
and also a pelvic inflammatory disease in women.!-3!
Chlamydia infection of the genital tract is seen most frequently
in young women who are sexually active.

Of the various diagnostic techniques available, Nucleic acid
amplification tests are most sensitive and specific. PCR offers

Majority of C. trachomatis genital tract infections are mild or
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asymptomatic in up to 80% of women, making detection and
diagnosis difficult and this can lead to sequelae such as tubal
damage, tubal infertility, and ectopic pregnancy.#
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an accurate, rapid, and reliable method for the detection of
C. trachomatis.!

This study was aimed to determine the prevalence of genital
C. trachomatis among women of the reproductive age group
attending the General Out-patient Clinic Ahmadu Bello
University Teaching Hospital, Zaria.

MareriaLs AND MEeTHODS

This study was carried out between February and July 2013 at
the Ahmadu Bello University Teaching Hospital, Shika-Zaria,
Kaduna State, Nigeria. Participants were female volunteers
aged 1844 years, attending the General Outpatient Clinic.
Women who had taken antibiotics within the preceding 6 weeks
and patients who refused to give consent for inclusion into
the study were excluded from the study. Ethical approval was
obtained from the hospital’s research and ethics committee.

Consenting female patients were consecutively recruited for the
study until the sample size of 365 was achieved as calculated
using the Fisher formula for sample size determination.!®’
Patients were required to fill in questionnaires which detailed
predisposing/risk factors associated with genital chlamydia
infection.

Endocervical swabs were collected from the patients using
sterile plastic-shaft dacron swabs. Samples were stored in
a laboratory freezer at —70°C. The endocervical specimen
were pooled, and PCR assay was performed at the Center
for Biotechnology Research and Training, Ahmadu Bello
University.

Deoxyribonucleic acid from lysate (using the protein kinase
extraction method) prepared from the endocervical swabs
following thawing was bound to spin columns, washed eluted,
and resolved by agarose gel electrophoresis. PCR assay, using
primers obtained from Inqaba Biotechnical industries, South
Africa, was carried out on the endocervical specimens.

Nested PCR was used to amplify 236-bp and 205-bp amplicons
targeting the VD2 region of C. trachomatis outer membrane
protein A (omp A) gene.

Forward outer primer CTS (5°-3’ AATATTGGGATCGTTTG)
Reverse outer primer CTA (5'-3’CCCATCCCAAAGCTGC)
Forward inner primer (CTSN 5°-3’ TTGATGTATTTGTACAT)
Reverse inner primer (CTANS’-3> GCTGCCGAGCCCACCT)

The amplified products were observed following electrophoresis in
1.2% agarose gel. The Mediccare GELSTAN UV illuminator was
used to view DNA and bands corresponding to the gene of interest
on the DNA ladder were documented as positive, and those that
do not meet this criterion were recorded as negative [Figure 1].

The 205-bp amplicon of the VD2 region of C trachomatis (Inqaba
Biotechnical industries, South-Africa,) is specific and this
was determined using the DNA ladder (Inqaba Biotechnical
industries, South Africa,) which was ran alongside the PCR

Figure 1: Nested polymerase chain reaction, showing amplification of
Chlamydia Trachomatis gene in lanes 13 and 16. Lane 1 shows the
molecular weight size marker, lane 2 is positive control

product and served as a basis for further identification of the
ompA gene. This served as quality control for the reaction.

Data analysis was performed using SPSS statistical software,
version 2.0. Statistical significance was determined at a
confidence level of 95%. For bivariate analysis, exposure and
outcome variables were cross-tabulated to compute prevalence
odds ratios (ORs) and their corresponding 95% confidence
intervals (Cls).

ResuLts

Of the 365 patients studied, 95 of them had positive results
for genital C. trachomatis infection by the PCR assay, giving
a prevalence value of 26%. Genital chlamydia infection was
associated with early age at sexual debut, early age at marriage,
more than one sexual partners, and education [Tables 1 and 2].

The study did not find statistical significance for most
sociodemographic characteristics considered in the patients
studied, except for educational status. No statistical
significance was found for marital status, family type,
marital order, place of domicile, and patients’ employment
status [Tables 1 and 3].

Of the 95 PCR positive assay for C. trachomatis, 53 (55.8%)
had their first sexual exposure before or at the age of 17 and
are about 2.4 times more likely to have C. trachomatis than
those who had their first sexual exposure at or after the age
of 18 [Table 4]. Similarly, 41 (43.2%) of the positive results
were from patients who married before or at the age of 17.
They were also found to be 2.3 times more prone to having
genital chlamydia infection than patients who married at or
after 18 years. This was statistically significant [Table 4].

About 44.2% nulliparous patients had positive results for
C. trachomatis genital infection. This finding was statistically
significant [Table 4]. Only one out of 34 patients who reported
the use of condom during sexual activity, was found to be
positive for genital chlamydia infection, this finding was
statistically significant [Table 4].

Four patients reported having multiple sexual partners, of
which 3 (75%) tested positive for C. trachomatis infection.
This was statistically significant [Table 4]. There was no
statistical significance found for new sexual partners, that is
those who just got new partners after parting with old ones.
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Table 1: Sociodemographic data of patients with Chlamydia trachomatis infection

Sociodemographics PCR Total (%) Test statistics
Positive (%) Negative (%)

Education
< secondary 48 (50.0) 48 (50.0) 96 (100) P=0.00
> secondary 47 (17.4) 222 (82.6) 269 (100) OR=4.75 (2.83-7.86)
Total 95 (26.0) 270 (74.0) 365 (100) 365

Occupation
Employed 31(21.8) 111 (78.2) 142 (100) P=0.14
Unemployed 64 (28.7) 159 (71.3) 223 (100) OR=0.69 (0.42-1.14)
Total 95 (26.0) 270 (74.0) 365 (100) 365

Marital status
Single 12 (34.3) 23 (65.7) 35 (100) P=0.24
Married 83 (25.2) 247 (74.8) 330 (100) OR=1.56 (0.74-3.25)
Total 95 (26.0) 270 (74.0) 365 (100) 365

Marital order
First 68 (24.6) 208 (75.4) 276 (100) P=0.63
Not-first 15 (27.8) 39(72.2) 54 (100) OR=1.17 (0.61-2.27)
Total 83 (25.2) 247 (74.8) 330 (100) 330

Family type
Monogamy 25(20.2) 99 (79.8) 124 (100) P=0.11
Polygamy 58 (28.2) 148 (71.8) 206 (100) OR=1.55 (0.91-2.65)
Total 83 (25.2) 247 (74.8) 330 (100) 330

PCR: Polymerase chain reaction, OR: Odds ratio

Table 2: Chi-square test for trend between age groups,
place of domicile, and genital chlamydial infection

Sociodemographic PCR OR P Va
data Positive  Negative trend
Age groups

15-19 6 8 1.67 097  0.002
20-24 15 35 0.96

25-29 35 78 1.00

30-34 15 65 0.51

35-39 13 35 0.82

40-44 11 49 0.50

Total 95 270 365

Domicile

Urban 11 35 1.00 0.75 0.39
Semiurban 73 187 1.24

Rural 11 48 0.73

Total 95 270 365

PCR: Polymerase chain reaction, OR: Odds ratio

Discussion

The prevalence of genital C. trachomatis infection among
women of reproductive age group, attending the general out
patients’ Department of Ahmadu Bello University Teaching
Hospital, was 26%. This finding is lower than that (38.3%)
reported by Tukur et al.! in a previous study done at the same
facility on women with tubal infertility, and even much lower
than the 51.6% reported by Mawak et al.l? in the study of
genital C. trachomatis infection among gynecologic patients
in Jos.

At the Lagos University Teaching Hospital, prevalence
rates ranged from 18.2% to 51% among women attending
the antenatal clinic and those undergoing evaluation for
infertility.®” These differences could be explained by the
fact that those studies were conducted on cohorts of high-risk
groups. The prevalence gotten in this study is in agreement
with that reported from the Northeast zone of Nigeria (27%)1"
and that of the University college hospital, Ibadan (26.7%).1

Patients within the 25-29 years accounted for the modal age
group in this study [Table 2]; hence, it was not surprising that
the highest frequency of positive results was found among
them, 35 (36.8%). Although the modal age group was similar
to the finding reported by Mawak et al.,[”! this is contrary to
documented reports, that the most common demographic
correlate of C. trachomatis infection is among ages <20 years.['?

Meanwhile, younger age at sexual debut and at first
marriage (<17) revealed statistical significant association
with C. trachomatis infection. Patients with both factors were
2.4 times more at risk of the infection than those older (P =0.00,
OR 2.36, CI: 1.47-3.80 and P = 0.00 OR 2.30, CI 1.40-3.76,
respectively) [Table 4]. A previous study also found that early
age at first sexual intercourse was associated with having
genital chlamydia infection.!'3! Early exposure to sex may be a
risk factor because the epithelial cells of the immature cervix
are, particularly vulnerable to infection by C. trachomatis.!'4!

This study found high educational status to be protective against
the infection. Patients with low educational level are about
4.8 times more likely to be infected with genital C. trachomatis
infection. This finding is statistically significant (P = 0.00,
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Table 3: Sociodemographic characteristics of patients

Frequency (%)
Age range
15-19 14 (3.8)
20-24 50 (13.7)
25-29 113 (31.0)
30-34 80 (21.9)
35-39 48 (13.2)
40-44 60 (16.4)
Total 365 (100.0)
Marital status
Single 35(9.6)
Married 330 (90.4)
Total 365 (100.0)
Family type
Monogamy 130 (39.4)
Polygamy 200 (60.6)
Total 330 (100.0)
Order of marriage
First 276 (83.6)
Second 52 (15.8)
Third 2(0.6)
Total 330 (100.0)
Education (formal)
None 48 (13.2)
Primary 48 (13.2)
Secondary 106 (29.0)
Tertiary 163 (44.6)
Total 365 (100.0)
Occupation
Employed 142 (38.9)
Unemployed 223 (61.1)
Total 365 (100.0)
Place of domicile
Urban 46 (12.6)
Semiurban 260 (71.2)
Rural 59 (16.2)
Total 365 (100.0)

OR =4.75, CI: 2.83—-7.86) and in agreement with the previous
study done by Faber et al.l'*!

The reason for this finding may be due to a higher level of
awareness of STDs and knowledge of personal protective
measures such as the use of barrier contraceptive to prevent
STDs and unwanted pregnancies.™

Among the 34 women who consistently used condoms
during sexual intercourse, only one had a positive result for
C. trachomatis while 94 (28.4%) of those who do not use
condoms regularly were infected [ Table 4]. This was statistically
significant, (P = 0.00, OR = 0.08, CI - 0.01-0.57) This agrees
favorably with similar findings in previous studies.!'>!¢!7) Use
of condom, therefore, seems to be a protective factor, while lack
of its use is a risk factor as elucidated by this study.

With regard to parity, there was significant statistical
association found for nulliparity, (P = 0.01, OR = 1.95,

Table 4: Bivariate analysis of genital chlamydial infection
and risk factors studied among subjects

PCR PCR
positive negative

Risk factor OR (CI) P

Age at sexual debut

<17 53 94 2.36 (1.47-3.80) 0.00
>18 42 176

Age at marriage

<17 41 67 2.30 (1.41-3.76)  0.00
>18 54 203

Current sexual partners

>1 3 1 8.77 (0.95-85.37) 0.02
1 92 269

New sexual partners

Yes 2 1 5.78 (0.52-64.54) 0.11
No 93 269

Use of condom

Yes 1 33 0.08 (0.01-0.57)  0.00
No 94 237

Nulliparity

Yes 42 78 1.95(1.20-3.16)  0.01
No 53 192

Marital status

Single 12 23 1.55(0.74-3.25) 0.24
Married 83 247

Marital order

Not first 27 62 1.32(0.79-2.30) 0.23
First 56 185

Family type

Polygamy 58 148 1.55(0.91-2.65) 0.11
Monogamy 25 99

PCR: Polymerase chain reaction, OR: Odds ratio, CI: Confidence interval

CI:.20-3.16), this variable was examined in patients who had
been married for over 1 year. This was tentatively considered
as infertility. This finding compares favorably with those of
previous studies.™

Multiple sexual partners were also found to have a significant
statistical association with genital Chlamydia infection,
those with multiple sexual partners were about 8.9 times
more likely to be infected with C. trachomatis (P = 0.02).
No statistical significance was found for having a new sex
partner within the past 3 months. However, these findings
should be taken cautiously because the patients who gave
information with regard to both variables, (that is multiple
sexual partners and new sexual partners) compared to the
sample population were too few to rely on the conclusion
obtained.

Faber et al.¥! in their study reported a statistical significant
association between being single and genital chlamydia
infection. This is consistent with the findings of this study
in which being single, though did not show any statistically
significant association, had a higher proportion of positive
results (34.3%) No statistical significance was found for family
type and marital order.
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Generally speaking, the documented prevalence of genital
chlamydia infections differs considerably depending on
the methodologies, (isolation in cell culture, antigen
detection using direct fluorescent antibody assay, and enzyme
immunofluorescent assay), used for the identification of
C. trachomatis, leading to different prevalence rates even in
similar populations. Amplification methods as used in this
study have the advantage of a better sensitivity than culture
and allows the detection of infection even in individuals with
a low number of infectious units, which may be difficult using
other methods.

CoNcLusION

Genital C. trachomatis infection was found to be highly
prevalent (26.0%) among females of the reproductive age group
attending the GOPC, ABUTH, Zaria. Associated risk factors
identified with the infection include; low level of education,
early age at sexual debut, early age at marriage, multiple sexual
partners, and nulliparity. Singles and adolescents are more
predisposed to chlamydia genital infections, while the use of
condom was a protective factor.

A fundamental requisite for control and prevention of
Chlamydia infection is a national surveillance and screening
system. This provides quantitative estimates of incidence and
prevalence, a basis for determining secular trends, and a tool
for evaluating control efforts.

All sexually active women within the reproductive age group
should, therefore, be screened, in an attempt to determine the
actual prevalence rate at local, state and national level, and
appropriate control measures constituted to stem the tide of
the silent epidemic.
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