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ABSTRACT

OBJECTIVES: Chlamydia trachomatis remains a major cause of genital tract infection and can cause

undesirable consequences, such as female infertility. Adolescent girls are physiologically more vulnera-

ble to genital tract infection than older women and need regular screening for genital pathogens. We,

therefore, saw the need to screen teenage high school girls in the Anambra State of Nigeria for

Chlamydia trachomatis and other potential urogenital pathogens.      

STUDY DESIGN: This was a Cross-sectional study involving 100 randomly selected high school girls,

aged 13-18 years, who consented to the study. High vaginal swab samples were collected from the sub-

jects and were analyzed microbiologically; genomic DNA was extracted from each specimen and sub-

jected to PCR analysis. Semi-structured, pre-tested, questionnaires were used to collect relevant bio-

data from the participants. The results were analyzed using Chi-square test and percentages.

RESULTS: Of the 100 girls, 47(47%) harbored sexually transmissible pathogens in the vagina.  Overall,

sixty-five different kinds of potential urogenital pathogens were recovered, some in co-infection.

Organisms represented were as follows: Chlamydia trachomatis, 4(4%); genital Mycoplasmas, 10(10%);

Ureaplasmas, 10(10%); Gardnerella vaginalis, 10(10%); and Candida 31(31%). The majority of the girls

sought medical treatment from sources other than the hospitals (X2=75.9017; p< 0.05). 

CONCLUSION: Results showed that sexually transmitted pathogens were common in the high school

girls, and alerts of the need for regular vaginal screening and proper medical enlightenment of the ado-

lescents.  
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Introduction

Female genital tract infection remains an important prob-

lem all around the world, especially among sexually active in-

dividuals. Non-gonococcal genital tract infections (NGSTIs)

are most commonly caused by Chlamydia trachomatis (1).

Besides C. trachomatis, there is growing clinical importance

of genital mycoplasmas that include various Mycoplasma and

Ureaplasma species (2,3). Genital tract infection, if untreated

or poorly treated, may lead to some undesirable consequences,

such as pelvic inflammatory disease (PID) and infertility (4,5).

Especially so are Chlamydial infections of the female genital

tract - which are often asymptomatic or mildly symptomatic

(6,7); the asymptomatic or mildly symptomatic nature may

deceptively go unnoticed until secondary symptoms and se-

quelae manifest, leading possibly to infertility (8). 

Adolescent girls are physiologically more vulnerable to in-

fection than older women because of changes in the reproduc-

tive tract during puberty make their vagina and cervix less re-

sistant to infection (9). Hence, adolescent girls and young

women are more commonly affected by genital tract infections
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(1,7) and need regular screening for such harmful genital

pathogens (10). As a result, control strategies are often domi-

nated by screening programs targeting young women (11).

Such programs do not exist in Nigeria, as in most other devel-

oping countries. Several reports (12, 13) show that adolescent

reproductive health is poor in Nigeria - leading to an early re-

ferral of young females to fertility clinics. Previous authors re-

ported high coital activity among minors in Nigeria (14) as

well as growing infertility due to previous exposures to unde-

tected, untreated, or poorly treated sexually transmitted infec-

tions, especially in females (15,16). This raises the need for

regular screening of sexually active adolescent females for po-

tential agents of genital tract infections, especially C. tra-
chomatis.  

The prevalence of C. trachomatis varies - depending on the

characteristics of the study population and the methods used for

Chlamydia detection (17). Although a number of reports have

emerged in Nigeria (13,18) on the prevalence of C. trachoma-
tis among females, only a few have concentrated on adolescent

high school girls and nearly all the reports adopted serological

methods rather than molecular technique. Serological tests,

compared with molecular methods, are unreliable (19). In this

study, therefore, we employed molecular methods in screening

for Chlamydia in the vagina of teenage high school girls. We

also looked for the possible presence of other potential sexually

transmissible organisms in the vagina of the girls. 

Material and Method

A cross-sectional study on vaginal carriage of Chlamydia
trachomatis and other potential genital tract pathogens was

carried out among girls in public secondary schools in Nnewi

- an important commercial city in the Anambra state of

Nigeria. A total of 100 individuals were selected, by simple

random sampling, from girls attending two public secondary

schools in Nnewi metropolis (age of girls in secondary schools

ranged from 13 to 18 years). Semi-structured, pre-tested, in-

terviewer-administered questionnaires were used to collect de-

mographic information from the subjects. Questions asked in-

cluded the date of birth, boarding status (i.e. whether or not re-

siding in a boarding house), presence or absence of symptoms,

sharing of personal effects (such as towels, panties, bathing

sponges, etc.), the source of medication for vaginal symptoms,

sexual experience, among others. Ethical approval for the

study was sought and obtained from the ethics committee of

Nnamdi Azikiwe University Teaching Hospital (NAUTH),

Nnewi, Nigeria (NAUTH/CS/66/Vol. 4/149), and enrolment

of subjects was by informed consent. The study was con-

ducted in accordance with the Helsinki declaration.

High vaginal swab sample was collected from each of the

girls.  The swab was subjected to microbiological analysis for

possible pathogens; this involved microscopic, cultural, and

molecular analyses. Genomic DNA was extracted from the

specimens and subjected to amplification by PCR, using ABI

thermal cycler (Applied Biosystems, UK), and following the

guidelines of the reagents manufacturers (Invitrogen, UK;

Biolab, England).

Oligonucleotide primer pairs used were based on previ-

ously published sequences (20-22), and were as follows: C.
trachomatis (CtP1 - 5’ TAG TAA CTG CCA CTT CAT CA 3’;

CtP2 - 5’ TTC CCC TTG TAA TTC GTT GC 3’), Ureaplasma
urealyticum (UMS -125-F -  5’ GTATTTGCA ATC TTT ATA

TGT TTT CG3’; UMA-226 R - 5’CAG CTG ATG TAA GTG

CAG CAT TAA ATTC3’), Ureaplasma  parvum (UMS-51-F -

5’CTG AGC TAT GAC ATT AGGTGT TAC C3’; UMA-427-

R - 5’ACC TGG TTG TGT AGT TTC AAA GTT CAC3’ ),

Mycoplasma genitalium (My-ins F - 5’ GTA ATA CAT AGG

TCG CAA GCG TTA TC3’; Mgen-P3-AM R - 5’ TCG GAG

CGA TCC CTT CGG T 3’), and  Mycoplasma hominis (My-

ins F - 5’ GTA ATA CAT AGG TCG CAA GCG TTA TC3’;

Mhom-P10-  AM R - 5’ GAC ACT AGC AAA CTA GAG TTA

G 3’). Genomic DNA extraction, PCR protocols, and PCR

thermal profiles were based on standard techniques (20-22)

and according to reagents manufacturers’ specifications.

Amplified products were analyzed by agarose gel (1.5% w/v)

electrophoresis and ethidium bromide staining. Expected

bands for positivity were as follows: C. trachomatis (201bp),

U. urealyticum (423bp), U. parvum (427bp), M. genitalium
(520bp), and M. hominis (326bp).

Other agents of genital tract infection were sought by stan-

dard microbiological methods, which involved microscopy,

culture, and biochemical tests (23,24). Chi-square tests and

percentages were used to analyze the data. 

Results

Of the 100 girls screened, 47 (47%) harbored potential

genital tract pathogens in the vagina. Fourteen of the girls car-

ried multiple (two or three) kinds of potential pathogens. No

potential pathogen was detected in 53 (53%) of the girls. On

the whole, 65 different kinds of potential genital tract

pathogens (sexually transmitted pathogens) were identified

from the 47 afflicted girls. Distribution of the pathogens

among the 65 isolates were as follows: C. trachomatis, 4

(4%); genital Mycoplasmas, 10 (10%); Ureaplasmas, 10

(10%); Gardnerella vaginalis, 10 (10%); and Candida
31(31%). Co-infection of potential pathogens did not depend

on age group, or onboarding status of the girls (p>0.05), al-

though co-infection of the organism was slightly higher

among the younger girls (18.4%) than the older girls (11.3%)

(p> 0.05), as shown in tables 1-3 

Of the 47 afflicted girls, 29 (61.7%) manifested symptoms.

Symptoms were slightly less common in younger girls (53%)

than in older ones (68%), as shown in table IV carriage of

multiple organisms did not increase the symptomatic disposi-

tion of the girls. 

Of the 100 girls, 59 (59%) had received treatment, 38 (%)
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had not, while 3 (3%) did not respond to “source of treatment”

enquiry, as contained in the questionnaires.  Of the 59 that had

received one form of treatment or the other, 48 (81%) engaged

in self-prescription, 9 (15%) consulted pharmacy shops, while

2(3%) visited hospitals for treatment (Table V). Inappropriate

sources of treatment were significantly more patronized than

the hospitals (χ2=75.9017; p<0.05). 

Of the 4 C. trachomatis cases, only 1 (25%) manifested

symptoms; all (100%) of the Chlamydia afflicted girls habitu-

ally obtained treatment from inappropriate sources for their

symptoms. None of the 4 girls with C. trachomatis accepted

having had any previous sexual intercourse, and did not share

any personal effects (such as towels, panties, bathing sponges,

etc.) with other girls; two (50%) of the girls had co-carriage of

Chlamydia with other organisms - one with M. genitalium,

while the other was concomitantly co-infected with

M. hominis and G. vaginalis.

Age/Boarding status
Pattern of carriage of potential pathogens

Single Pathogen Multiple pathogen No pathogen

Age group 13-15yrs (n=38) 12 (31.6%) 7(18.4%) 19 (50%)

16-18yrs (n=62) 21 (33.9%) 7 (11.3%) 34 (54.9%)

Total (n=100) 33 (33%) 14 (14%) 53 (53%)

Boarding Status Boarding (n=35) 12 (34.3%) 5 (14.3%) 18 (51.4%)

Non-boarding (n=65) 21 (32.3%) 9 (13.9%) 35 (53.9%)

Total (n=100) 33 (33%) 14 (14%) 53 (53%)

Table I: Carriage pattern of sexually transmissible pathogens in high school girls of different age and boarding status in the Anambra
State, Nigeria 

Younger adolescents vs. Older ones: χ2 = 0.2214 (p> 0.05), Boarding Vs. non-boarding: χ2 = 0.0534 (p> 0.05), Carriage of multiple pathogen: 13-15
yrs vs 16-18yrs (χ2 =0.9950; p> 0.05)

Organism represented
Number and percentage occurrence

Number Percentage

Chlamydia trachomatis
Mycoplasma hominis
Mycoplasma genitalium
Ureaplasma urealyticum
Ureaplasma parvum
Gardnerella vaginalis
Candida spp

4

4

6

6

4

10

31

4%

4%

6%

6(%)

4(%)

10(%)

31(%)

Table II: Potential genital tract pathogens represented in the adolescent high school girls in the Anambra State, Nigeria  

Serial No. Sample No. Age group  Display of symptom

13-15 yrs. 16-18 yrs.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

003

006

008

010

011

014

018

024

031

049

052

083

087

099

CHL+GV+MH

-

-

CHL+MG

-

-

GV+MG

-

GV+CAN+MG

-

CAN+MG

GV+CAN+MH

-

Ur+Up

-

GV+Ur+MH

Ur+Up

-

Ur+Up

GV+CAN

-

CAN+MG

-

CAN+MH

-

-

GV+CAN

-

Absent

Absent

Present

Absent

Present

Present

Present

Absent

Absent

Present

Present

Absent

Absent

Present

Table III: Pattern of co-carriage of potential genital tract pathogens in high school girls in the Anambra State, Nigeria

CHL: Chlamydia trachomatis, GV: Gardnerella vaginalis, MH: Mycoplasma hominis, Ur: Ureaplasma urealyticum, Up: Ureaplasma parvum,
MG: Mycoplasma genitalum, CAN: Candida species, “-”: Not applicable 



Gynecology Obstetrics & Reproductive Medicine 2019;25(3):163-168   166

Discussion

In this study, large proportion (47%) of the adolescent girls

carried potential genital tract pathogens. Although the pres-

ence of organisms such as Gadnerella vaginalis and Candida
may not be of any fatal consequences, they can cause discom-

fort and may suggest a low level of personal hygiene or possi-

ble abuse of broad-spectrum antimicrobial drugs, which could

create bacterial imbalance in the vagina and promote vulvo-

vaginitis (25). Although anaerobes are often associated with

G. vaginalis in vaginoses (26), we could not investigate them

in this study, due to technical limitations involved in anaero-

bic cultivation. 

The prevalence of 4% noted for C. trachomatis is similar

to reports for sub- Saharan Africa, in general (27) Kenya (28),

and to the overall global estimate of 4.2% (29), but differs

from the 30.2% reported by Arinze et al. (13) in Port Harcourt,

Nigeria, 29.4% reported by Ikeme et al. (30) in Enugu Nigeria,

and 56% by Mawak et al. (18) in Jos Nigeria. The wide vari-

ation in prevalence rates of C. trachomatis as reported from

parts of Nigeria may be due to the fact that those authors em-

ployed serological methods, which could show exaggerated

prevalence rates, due possibly to cross-reactions with other or-

ganisms, or to detection of previous (not currently ongoing)

infections (19). Buve et al. (17) were of the view that the

prevalence of C. trachomatis varies, depending on the charac-

teristics of the study population and the different methods

used for their detection. 

Three of the four cases (75%) of C. trachomatis encoun-

tered in this study, were asymptomatic, which is similar to

76.7% reported by Lallemand et al. (6). Similarly, some of the

girls that harbored other potentially pathogenic organisms did

not manifest any symptoms, even in situations where multiple

organisms were recovered in the vagina. Asymptomatic or

mildly symptomatic nature of urogenital pathogens, such as

Chlamydia, may allow the infection to go unnoticed until sec-

ondary or tertiary symptoms develop and could lead to serious

complications and/or sequelae (6,8). The asymptomatic car-

riage of the organisms coupled with reported high coital ac-

tivity among teenagers in Nigeria (14), may result in indis-

criminate transmission of the carried organisms to sexual part-

ners, who may also pass it along to subsequent sexual partners

- extending the transmission chain; this transmission chain

could continue to grow until a symptomatic contact is in-

volved or tertiary complications cause a victim to seek treat-

ment, or diagnosis occurs after a universal screening exercise.

Asymptomatic vaginal C. trachomatis infection acquired at an

adolescent age is more likely to result in infertility than an

older age. 

A pilot study by Wee et al. showed that Ureaplasma and

Gardnerella carriage in the female reproductive tract could

contribute to infertility (31). In an earlier report (32), we dis-

cussed the significance of vaginal carriage of genital my-

coplasmas in adolescent girls.

In this report, we noticed that vaginal carriage of potential

pathogens did not depend on the boarding status of the girls

nor on their age bracket (p>0.05), although carriage of multi-

ple pathogens were slightly higher in younger girls (11.3%)

Form of Carriage 

Symptomatic disposition of girls of different age groups

Proportion (%) with symptom among age group Proportion (%) without symptom among age group

13-15yr 16-18 yrs. Total 13-15yr 16-18 yrs. Total

Single organism (n=33)

Multiple organisms (n=14)

Total (n=47)

7/12 (58.3%)

3/7 (42.9%)

10/19 (52.6%)

14/21 (66.7%)

5/7 (71.4%)

19/28 (67.9%)

21/33 (63.6%)

8/14 (57.1%)

29/47 (61.7%)

5/12 (41.7%)

4/7 (57.1%)

9/19 (47.4%)

7/21 (33.3%)

2/7 (28.6%)

9/28 (32.1%)

12/33 (36.4%)

6/14 (42.9%)

18/47 (38.3%)

Table IV: Symptomatic disposition of high school girls of different age groups carrying single or multiple urogenital pathogens in the
vagina

Age/Boarding status
Pattern of carriage of potential pathogens

Self Chemist shop Hospital None No response

Age group 13-15yrs (n=38) 17 (44.7%) 0 (0.0%) 0 (0.0%) 18 (47.4%) 3 (7.9%)

16-18yrs (n=62) 31 (50.0%) 9 (14.5%) 2  (3.2%) 20 (32.3%) 0 (0.0) 

Total (n=100) 48 (48%) 9 (9%) 2 (2%) 38 (38%) 3 (3%)

Boarding Status Boarding (n=35) 15 (42.9%) 3 (8.6%) 0 (0.0%) 16 (45.7%) 1 (2.9%)

Non-boarding (n=65) 33 (50.8%) 6 (9.2%) 2 (3.1%) 22 (33.9%) 2 (3.1%)

Total (n=100) 48 (48%) 9 (9%) 2 (2%) 38 (38%) 3 (3%)

Table V: Source of medication for high school girls of different age and boarding status in the Anambra State, Nigeria

Hospital prescription vs. other sources: χ2 2 = 75.7017 (p<0.05)
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than the older adolescents (18.4%) (p>0.05); this could partly

be attributed to better personal hygiene on the part of the older

girls and relatively lack of experience on the part of the

younger ones, especially on sexual precautions. Many of the

girls we encountered claimed not to have had any sexual in-

tercourse, yet we recovered sexually transmissible organisms

such as C. trachomatis, and, in some cases, in triple co-car-

riage; such ones often claimed to have acquired the organisms

in the public toilet system. Apart from the fact that it is diffi-

cult to establish the validity of such claims, it should be

pointed out that most young girls in this part of the world are

shy to discuss sexual matters or to admit involvement in sex-

ual activity - probably because the culture here tends to stig-

matize pre-marital sexual intercourse.  This local attitude to-

ward pre-marital teenage sexual intercourse may possibly be

part of the reasons why the majority of the high school girls

engaged in self-medication (81%) or consult chemist shops

(15%) rather than visit the hospital (3%). Another possible

reason for not seeking appropriate medical treatment could be

sky-rocketing hospital bills and undue protocols and bottle-

necks in getting proper and timely attention in the hospital. 

Recovery of potential sexually transmissible organisms

from vagina of adolescent girls and the recourse to medication

from inappropriate sources by those girls, tend to pose serious

problems for these young girls; apart from promoting drug re-

sistance (due to drug abuse), this situation may partly account

for reports of growing cases of infertility among Nigerians (12).

Based on our findings, it is recommended that screening of

vagina of teenage girls, at regular intervals, be encouraged.

Genital tract examination for C. trachomatis and other poten-

tial pathogens is also advisable for couples intending to get

married, as this could break the transmission chain of STIs be-

fore infertility or other tertiary complications ensue. We also

recommend that sex education courses be introduced, at least

at the high school levels, by the federal and state governments,

as this will go a long way in providing improved medical en-

lightenment for these young upstarts. Governments should

also consider medical subsidies for the adolescent members of

the society.  
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