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Abstract

Trichomoniasis poses a public health threat to pregnant women and neonatal health. This study evaluated Trichomonas
vaginalis and other common sexually transmitted infections (STls) status in pregnant women, and risk factors associated
with them. The study was cross-sectional and descriptive and a total of 198 pregnant women were recruited for T
vaginalis screening by microscopic examination. Questionnaires were also administered to 108 pregnant women to
access information related to socio-demography and other factors associated with STI transmission. The overall preva-
lence of T. vaginalis was 18.7%. While prevalence of T. vaginalis was neither age nor parity dependent (p > 0.05), women in
their first trimester showed significantly higher prevalence of trichomoniasis compared to women in their second and
third trimesters (p < 0.05). The frequency of STIs was lowest (18.2%) and highest (71.4%) in age groups > 39 and 15-20
years, respectively. Low levels of education, multiple sexual partners, lack of knowledge on partners’ STI history, and
having sex under the influence of alcohol or drugs were risk factors of for STls (p < 0.05). We found a high prevalence of
T. vaginadlis in pregnant women, with those at an early gestational age at greater risk. The improved education of women

on safe sex and the need to know partners’ STI status are advocated.
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Introduction

Over 25 infectious agents are transmitted primarily
through sex; however, hepatitis B virus, Trichomonas
vaginalis, herpes simplex, human immunodeficiency
virus (HIV), Neisseria gonorrhoeae, chlamydia and
Treponema pallidum infections are more common.'*
In the last decade, approximately 340 million new
cases of gonorrhoea, chlamydial infection, syphilis,
and T. vaginalis infection occurred annually, with the
majority of them in developing countries.” Across the
world, 2.5, 3.0, 5.6, 6.7, and 11% prevalence of syphilis,
gonorrhoea, HIV, herpes, and chlamydia, respectively,
have been reported in pregnant women.” °

T. vaginalis infection is one of the most prevalent
sexually transmitted infections (STIs).” The disease
spectrum ranges from an estimated 10-50% asymptom-
atic carriers to individuals with profound acute,

inflammatory disease.®’ Symptoms of 7. vaginalis
infection in women include frothy/greenish/foul smel-
ling vaginal discharge, dysuria, vulvo-vaginal irritation,
and lower abdominal pain, which is more pronounced
during pregnancy and menstruation.'®

In pregnancy, T. vaginalis has been implicated in
adverse birth outcomes such as low birth weight, pre-
term labour, neonatal morbidity and mortality."'
Others include upper reproductive tract post-caesarian
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infections and reversible infertility.'> Neonatal infec-
tion through direct vulvo-vaginal contamination
occurs in 2-17% of female babies born to infected
women.'?

The transmission of the infection is primarily related
to sexual contact, with incidence depending on the pro-
portion of the population infected, poor personal
hygiene, multiple sex partners and low socio-economic
status.'® T vaginalis has traditionally been a marker for
risk of other common STIs such as Chlamydia tracho-
matis and Neisseria gonorrhoeae.'>'®

There is also a strong association between 7. vagi-
nalis and HIV.'"!'®

In this study, we tested pregnant women for 7. vagi-
nalis and investigated other common STIs through a
questionnaire, in order to determine their prevalence
in this population and established common risk factors
implicated in STIs.

Materials and methods
Study population

The study was conducted in Ifako Ijaiye General
Hospital, Agege, Lagos State, Nigeria between May
and August, 2014. Agege is a suburb and local govern-
ment area in Ikeja division of Lagos State and is inhab-
ited majorly by the Aworis and traders from different
parts of the country. It is a highly commercialised com-
munity with many recreational centres.

Study design and sample size determination

The study was cross-sectional and descriptive and
included only pregnant women who gave informed con-
sent and had not received antibiotics at least two weeks
prior the study. The average prevalence (12.5% £5.5)
computed from various similar studies across Nigeria
19722 and 5% precision was used to calculate the min-
imum sample size of 168 subjects. Overall, 198 pregnant
women were recruited for 7. vaginalis infection preva-
lence study. However due to resource limitation, 108
women were recruited for questionnaire analysis for
other STIs. These women were recruited from those
who presented to the STIs out-patient clinic at Ifako
[jaiye General Hospital, Lagos State.

Laboratory testing and questionnaire administration

Patients to be screened were first counselled by a
trained counsellor before specimen collection. High
vaginal swab (HVS) exudates were collected by sterile
swab via speculum examination and wet smears were
made using a drop of normal saline on microscope
slides. The preparations were covered with a cover

slip and examined immediately under the microscope.
The women who were diagnosed positive for T. vagina-
lis infection were referred, counselled and administered
treatment accordingly. A pretested structured question-
naire was administered to pregnant women to obtain
information related to age, education, occupation,
number of sexual partners, condom use pattern, and
obstetric history. The occurrence of other STIs such
as chlamydia, pelvic inflammatory disease (PID),
HIV, herpes, gonorrhoea, genital warts and syphilis
was determined through the use of questionnaire. The
women’s responses regarding their STI status were con-
firmed by their medical record.

Ethical approval

The study protocol was reviewed and approved by the
Olabisi  Onabanjo  University, Ethics  Review
Committee.

Statistical analysis

Chi square and Fisher’s exact tests were used to assess
differences in proportions between maternal 7. vagina-
lis infection and variables such as age, trimester and
parity. The same was used to assess differences in pro-
portions of other questionnaire responses. A p value
less than 0.05 was statistically significant.

Results

The mean age of the women was 35.1 +6.2 years. The
overall prevalence of 7. vaginalis in pregnant women in
the study area was 18.7%. While prevalence of T. vagi-
nalis was neither age nor parity dependent (p > 0.05),
women in their first trimester showed a significantly
higher prevalence of T. vaginalis compared to those in
their second and third trimesters (p <0.05) (Table 1).
The proportion of women with a single sexual partner
increased with age while younger women were more
likely to report multiple sexual partners. The propor-
tion of women with multiple sexual partners varied sig-
nificantly across the ages of the women (p <0.0001).
The overall prevalence of STIs as obtained from
response to questionnaire was 45.4%. Self-reported his-
tory of STIs was least (18.2%) and highest (71.4%) in
age groups > 39 and 15-20 years, respectively (Table 2).
STIs occurrence (except for chlamydia and gonor-
rhoea) was not associated with the women’s ages
(p >0.05).

The prevalence of chlamydia (28.6%) and gonor-
rhoea (71.4%) in age group 15-20 years was signifi-
cantly higher than the prevalences reported in other
age groups (p<0.05). Although the occurrence of
herpes and syphilis were not associated with ages
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Table 1. Prevalence of Trichomonas vaginalis by wet mount microscopy in pregnant women (n= 198).
Variables No. examined No. infected Prevalence (%) p
Age (years) 21-26 8 | 12.5 0910
27-32 64 I 17.2
33-38 77 14 18.2
> 39 49 I 22.4
Trimester I'st 83 20 24.1 0.042
2nd 6l 5 82
3rd 54 12 222
Parity Primigravidae 16 25.0 0.471
Secundigravidae 47 6 12.8
Multigravidae 135 27 20.0
Note: Data presented are from direct laboratory diagnosis.
Table 2. Association between age, number of sexual partners and STls (n= 108).
Number of partners (%) Number (%)
Age (years) Number Single Multiple b STDs b
15-20 7 0 (0.0 7 (100) < 0.0001 5(71.4) 0.146
21-26 13 6 (46.2) 7 (53.8) 3 (23.1)
27-32 39 31 (79.5) 8 (20.5) 17 (43.6)
33-38 38 32 (84.2) 6 (15.8) 13 (34.2)
39+ I 11 (100) 0 (0.0) 2 (18.2)

Note: STls included HIV, chlamydia, herpes, syphilis, T. vaginalis, gonorrhoea, pelvic inflammatory disease and genital warts.

STI: sexually transmitted infection.

Table 3. Age-related prevalence of other STIs (n=108).

Number

Age (years) examined Chlamydia (%) Gonorrhoea (%) Herpes (%) PID (%)

Syphilis (%) Warts (%) HIV (%) T vaginalis

15-20 7 2 (28.6) 5 (71.4) | (143)  0(00) 2(286)  0(0.0) | (14.3) 0 (0.0)
21-26 13 0 (0.0) 0 (0.0) 0 (0.0) 0(00) 1(77) 0 (0.0) | (7.7) 0 (0.0)
27-32 39 | (2.6) 5 (12.8) 0 (0.0) I (26) 2(5.1) 0 (0.0) 9 (23.1) 3(7.7)
33-38 38 | (2.6) 2 (5.3) | (2.6) I (26) 1 (26) 0 (0.0) 5(132) 2 (5.3)

39+ f 0 (0.0) 1 (9.1) 0(9.1) 0(0.0) 0(0.0) 1 9.1) 0(0.0) 0 (0.0)
p 0.010 <0.0001 0.122 0936 0076 0.064 0328  0.664
Overall 108 4(37) 13 (12.0) 2 (1.9) 2(19) 6 (56) | (0.9) 16 (14.8) 5 (4.6)

Note: Data presented are sourced from questionnaire and patient medical records.

PID: pelvic inflammatory disease.

of the women (p > 0.05), the highest proportions 14.3%
and 28.6%, respectively, were recorded in the age group
15-20 years (Table 3). HIV (14.8%) and genital warts
(0.9%) were the most and least prevalent STIs accord-
ing to the women’s questionnaire report (Table 3). HIV
infection was significantly associated with T. vaginalis
(» <0.0001).

Women’s level of education was associated with
STIs (p<0.05) (Table 4). The occurrence of STIs
was significantly higher in those with only primary
school education (61.1%) compared with those with
secondary (36.4%) and tertiary education (25.3%).
Housewives (50.0%) and civil servants (20.0%) had
the highest and lowest occurrence of STIs. However,
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Table 4. Risk factors of sexually transmitted infections in
pregnant women (n = 108).

Number Prevalence

Risk factors Respondents of STIs (%) p
Education
Primary 18 I 61.1 0.013
Secondary I 4 36.4
Tertiary 79 20 253
Occupation
Trader 45 19 422 0.107
Civil servant 48 10 20.8
Student 7 2 28.6
Housewife 8 4 50.0

No. of sexual partners

Single 80 19 23.8 0.002
Multiple 28 16 57.1

Condom use
Always 6l 18 29.5 0.378
Sometimes 23 7 304
Never 22 10 45.5

Partner(s) STI history
Yes 25 20 80.0 < 0.0001
No 64 5 7.8
Don’t know 19 10 52.6

Sexual activity influenced by alcohol/drugs
Yes 35 22 62.9 < 0.0001
No 73 13 17.8

Note: STls included HIV, chlamydia, herpes, syphilis, T. vaginalis, gonor-
rhoea, pelvic inflammatory disease and genital warts.
STI: sexually transmitted infection.

proportions of STIs in relation to occupation of the
women were not significant (p > 0.05). STIs were sig-
nificantly higher in those with multiple sexual partners
(57.1%) than those with single sexual partners (23.8%)
(» <0.05). Women who never used condoms (45.5%)
had a higher occurrence of STIs than those with regular
condom use (29.5%), although variation in condom use
pattern was not significant with occurrence of STIs
(p>0.05) (Table 4). The prevalence of STIs in those
whose partners had history of STIs (80.0%) was signifi-
cantly higher than those whose partners did not have
an STI history (7.8%) (p <0.0001). Prevalence of STIs
was significantly higher (62.9%) in those who had had
sex under the influence of drugs or alcohol than those
whose sexual behaviour was not influenced by drugs or
alcohol (17.8%) (p < 0.0001).

Discussion

The mean age of the women (35.1 £ 6.2 years) was high
and seemed not to be a typical representative of the preg-
nant women population. This aberration was probably

due to a higher proportion of multigravid pregnant
women in the study population. There was a high preva-
lence of 7. vaginalis in this study. The women were likely
to be at high risk as the samples were taken from women
who self-presented to the STI clinic.

Implicated in the transmission of 7. vaginalis are the
physiological changes that occur during pregnancy,
including pelvic vascularity and oestrogenic activity
on the vaginal epithelium which causes growth, matur-
ation and exfoliation of the squamous cells and an
increase in glycogen deposits in vaginal epithelial
cells,? the effects of which favour parasite multiplica-
tion and transmission. Preterm labour, low birth weight
and increased rates of neonatal death are the major
adverse effects of maternal trichomoniasis.***

The prevalence of 7. vaginalis (18.7%) recorded in
this study is higher than most reports in Nigeria. For
example, prevalences of 4.7, 5.2, 11.0, 12.3 and 17.7%
have been reported in Ilorin, Calabar, Maiduguri,
Abakaliki and Uyo, respectively. 2'***?7 Qur study,
however, showed a similar prevalence with the 18.7%
recorded in Zaria,'” but a lower prevalence than the
24.1% observed in Jos.”® Compared with the rest of
the world, our study showed a higher prevalence than
the values reported in Iran (3.3%), Turkey (12.3%) and
the Australian aboriginal population (8.4%),>°! but
lower than the prevalences of 24.7%, 34.0% and
49.2% reported in Tanzania,*> Kenya® and South
Africa,** respectively. This prevalence suggests that
maternal 7. vaginalis infection is an important public
health threat in Nigerian urban populations. The dif-
ferences observed in the prevalence of 7. vaginalis in
this study compared with others could be attributed
to socio-cultural and environmental differences.?
Compared to other STIs like HIV and gonorrhoea, 7.
vaginalis infection is neglected in terms of public aware-
ness and the implementation of concerted control meas-
ures. Thus, the significantly higher rate of infection
recorded in this study’s microscopic diagnosis com-
pared to the relatively low prevalence in the women’s
questionnaire and medical reports.

Our study contradicted others that reported age as an
important risk factor of 7. vaginalis transmission in
pregnant women.'*?%2> All age groups were equally pre-
disposed to infection. The exact transmission dynamics
of T. vaginalis infection are not known; however, con-
sistently high prevalence of the disease in sexually active
women in resource-poor populations is the most striking
epidemiological feature.*> The gestational age of the
women is closely associated with the transmission of 7.
vaginalis in the present study. While our study reported
the highest prevalence in the first trimester women, simi-
lar to other studies,”®*® other reports have favoured a
higher prevalence in women in the latter stages of gesta-
tion.?!*7373 Although sexual activities in women are
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believed to generally decline during pregnancy, most
early-stage first trimester women who are pregnant for
the first time may engage in more sexual acts than others
in later trimesters because they are sometimes unaware
of their pregnancy, resulting in the probable higher
prevalence of T. vaginalis observed in this group. The
high prevalence also observed in the third trimester
women could have serious implications for pregnancy
outcomes and neonatal health.

The significantly higher distribution of chlamydia
and gonorrhoea in the lower age group category con-
trasted with that of 7' vaginalis, which showed no asso-
ciation with the age of the women. The higher
proportion of multiple sexual partners in younger
women corroborated with a higher prevalence of STIs
observed in the group. The high prevalence of gonor-
rhoea (12.0%) and HIV (14.8%) and occurrence of
other STTs in the population are indicators that T. vagi-
nalis could aid their transmission. Studies have strongly
linked pathological changes induced by 7. vaginalis to
an increase in HIV shedding.’®*’ Therefore, detection
and treatment of 7. vaginalis is central to HIV
prevention.*!

This study showed that education, number of sexual
partners, partners’ STI history and having sex under
the influence of alcohol or drugs were risk factors for
STIs. Educational status has been previously reported
to be a risk factor for T. vaginalis transmission®>>>4
with consistent significantly higher prevalence rates in
those with lower level of education. Therefore, proper
counselling and education on sexual behaviour and
genital hygiene is necessary for control and prevention
of T. vaginalis during pregnancy.?> The high prevalence
of STIs among housewives is surprising. However, this
could be as a result of the uneven distribution of the
group compared to others in the survey. The high
prevalence in traders is similar to other reports.®>*
Implicated in this is their more active social life with
little or no preventive measures.

The high occurrence of STIs in women whose part-
ners have a history of STIs is expected. Therefore, the
screening of both sexual partners is advocated to pre-
vent the spread of STIs. Of more importance is the high
prevalence of STIs in those without knowledge of their
partners’ STI status. This further stresses the need for
each partner to know their STI status and make
informed decisions regarding their sexual behaviour.

A limitation in this study was the use of a single HVS
sample from the pregnant women for the diagnosis of
T. vaginalis. The true prevalence of the disease might
therefore be underrepresented. Similarly, the use of a
questionnaire to estimate the prevalence patterns of
other STIs and the low number of pregnant women
recruited in this category might as well lead to under-
presentation of the true infection status.

This study showed a high prevalence of maternal 7.
vaginalis infection in the study population. The routine
screening of pregnant women for 7. vaginalis during
antenatal consultations should be prioritized to abate
probable adverse effects on the foetus. Retesting for 7.
vaginalis is recommended for all sexually active women
within three months following initial treatment with
500mg of metronidazole twice a day for seven days.
Concurrent treatment of all sex partners is critical for
symptomatic relief, microbiologic cure, and prevention
of ongoing transmission and reinfections.** Emphasis
should be placed on the education of women about safe
sex and the need to know their partners’ STIs status.
Standard and accessible health care services should be
made available for all for the effective management of
STls.

Acknowledgements

We thank all participants for their patience and physicians at
the Ifako [jaiye General Hospital STI clinic for their technical
assistance.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The authors received no financial support for the research,
authorship, and/or publication of this article.

References

1. Gilson RJ and Mindel A. Recent advances: sexually trans-
mitted infections. BMJ 2001; 322: 1160-1164.

2. World Health Organisation. Global prevalence and inci-
dence of selected curable sexually transmitted infections:
overviews and estimates. Geneva: WHO Press, 2001-2002.

3. Manyahi J, Jullu BS, Abuya MI, et al. Prevalence of HIV
and syphilis infections among pregnant women attending
antenatal clinics in Tanzania, 2011. BMC Pub Health
2015; 15: 501.

4. Romoren M, Sundby J, Velauthapillai M, et al. Chlamydia
and gonorrhoea in pregnant Botswana women: time to
discard the syndromic approach? BMC Infect Dis 2007,
7:27.

5. Bochner AF, Madhivanan IP, Niranjankumar B, et al. The
epidemiology of herpes simplex virus type-2 infection
among pregnant women in rural Mysore Taluk, India.
J Sex Trans Dis 2013; 6.

6. de Borborema-Alfaia APB, Freitas NS, Filho SA, et al.
Chlamydia trachomatis infection in a sample of northern
Brazilian pregnant women: prevalence and prenatal
importance. Braz J Infect Dis 2013; 17: 545-550.

7. Schwebke JR. Update of trichomoniasis. Sex Transm
Infect 2002; 78: 378-379.

Downloaded from std.sagepub.com by guest on October 28, 2016


http://std.sagepub.com/

1192

International Journal of STD & AIDS 27(13)

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Klausner

Madico G, Quinn TC, Rompalo A, et al. Diagnosis of
Trichomonas vaginalis infection by PCR using vaginal
swab samples. J Clin Microbiol 1998; 36: 3205-3210.
JD, Baer JT, Contento KM, et al
Investigations of suspected outbreak of vaginal tricho-
moniasis among female inmates. Sex Transm Dis 1999;
26: 335-338.

Thomason JL and Gilbert SM. Trichomonas vaginalis.
Obstet Gynecol 1989; 16: 531-540.

Silver BJ, Guy RJ, Kaldor JM, et al. Trichomonas vagi-
nalis as a cause of perinatal morbidity: a systematic
review and meta-analysis. Sex Trans Dis 2014; 41:
369-376.

Graves A and Gardner WA, Jr. Pathogenicity of
Trichomonas vaginalis. Clin Obstet Gynecol 1993; 36:
145-151.

Laga M, Manoka A, Kivuvu M, et al. Nonulcerative
sexually transmitted diseases risk factors for HIV-1 trans-
mission in women: results from a cohort study. AIDS
1993; 7: 95-102.

Huppert JS. Trichomoniasis in teens: an update. Curr
Opin Obstet Gynecol 2009; 21: 371-378.
Wolner-Hanssen P, Krieger JN, Stevens CE, et al.
Clinical manifestations of vaginal trichomoniasis.
JAMA 1989; 261: 571-576.

Petrin D, Delgaty K, Bhatt R, et al. Clinical and micro-
biological aspects of Trichomonas vaginalis. Clin
Microbiol Rev 1998; 11: 300-317.

Cohen J. HIV transmission — AIDS researchers look to
Africa for new insights. Science 2000; 287: 942.

Upcroft P and Upcroft JA. Drug targets and mechanism
of resistance in the anaerobic protozoa. Clin Microbiol
Rev 2002; 14: 150-154.

Jatau ED, Olonitola OS and Olayinka AT. Prevalence of
Trichomonas infection among women attending antenatal
clinics in Zaria, Nigeria. Ann Afr Med 2006; 5: 178—181.
Ojurongbe O, Taiwo BO, Dina BO, et al. Prevalence of
Trichomonas vaginalis infection among pregnant women
in Abeokuta, Nigeria. Sierra Leone J Biomed Res 2010; 2:
82-86.

Okonkwo EC, Amadi ES, Idioha JC, et al. Prevalence of
Trichomonas vaginalis among pregnant women in
Abakaliki, Ebonyi State. Inter J Curr Res 2010; 11:
11-15.

Mairiga AG, Balla HJ and Ahmad MI. Prevalence of
Trichomonas vaginalis infections among antenatal clients
in Maiduguri Nigeria. Int J Biol Med Res 2011; 2:
998-1002.

Hardy PH, Hardy JB, Nell EE, et al. Prevalence of six
sexually transmitted disease agents among pregnant
inner-city adolescents and pregnancy outcome. Lancet
1984; 2: 333-337.

Minkoft H, Grunebaum AN, Schwarz RJ, et al. Risk
factors for prematurity and premature rupture of mem-
branes: a prospective study of the vagina flora in preg-
nancy. Am J Obstet Gynaecol 1984; 160: 965-972.
Aboyeji AP and Nwabuisi C. Prevalence of sexually
transmitted diseases among pregnant women in Ilorin,
Nigeria. J Obstet Gynaecol 2003; 23: 637—639.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Usanga VU, Abia-Bassey L, Inyang-etoh PC, et al.
Trichomonas vaginalis infection among pregnant women
in Calabar, Cross River State, Nigeria. Int J Gynecol
Obstet 2010; 14: 101-107.

Opara K, Udoidiung N, Atting I, et al. Risk factors for
vaginal trichomoniasis among women in Uyo, Nigeria.
Inter J Health 2009; 9: 101-115.

Jombo GTA, Egah DZ, Banwate EB, et al. High vaginal
and endocervical swabs: a bacteriological study of 8433
samples in Jos, Nigeria. J Med Lab Sci 2006; 15: 41-46.
Nourian A, Shabani N, Fazaeli A, et al. Prevalence of
Trichomonas vaginalis in pregnant women in Zanjan,
Northwest of Iran. Jundishapur J Microbiol 2013; 6:
e7258.

Suleyman Y, Hande D, Umit A, et al. Frequency of
Trichomonas vaginalis among women having vaginal dis-
charge, in Izmir, Turkey. Inonu Universtitesi Tip Fakultesi
Dergisi 2002; 9: 159-161.

Ryder N, Woods H, McKay K, et al. Trichomonas vagi-
nalis prevalence increases with remoteness in rural and
remote New South Wales, Australia. Sex Transm Dis
2012; 39: 938-941.

Klouman E, Masenga EJ, Klepp AB, et al. HIV and
reproductive tract infections in a total village population
in rural Kilimanjaro, Tanzania: women at increased risk.
J Acq Immune Def Syndr Hum Retrovirol 1997; 14:
163-168.

Mirza NB, Nzanze H, Li DC, et al. Microbiology of
vaginal discharge in Nairobi, Kenya. Br J Ven Dis
1983; 59: 186-188.

O’Farrell N, Hoosen AA, Kharsarry AH, et al. Sexually
transmitted pathogens in pregnant women in a rural
South African community. Genitourin Med 1989; 65:
276-280.

Bowden FJ and Garnett GP. Trichomonas vaginalis epi-
demiology: parameterising and analyzing a model of
treatment interventions. Sex Trans Infect 2000; 76:
248-256.

Njoku AJ, Obiajuru IOC, Njoku CJ, et al. Prevalence of
Trichomonas vaginalis infection among students of ter-
tiary institutions in Imo State, Nigeria. Nigerian J
Parasitol 2000; 21: 83-94.

Mahdi NK, Gany ZH and Sharief M. Risk factors for
vaginal trichomoniasis among women in Basra, Iraq.
East Mediterr Health J 2001; 7: 918-924.

Bakare RA, Oni AA, Uma SA, et al. Prevalence of
Trichomonas vaginalis amongst commercial sex workers
in Ibadan Nigeria. African J Cli Exp Microbiol 2002; 4:
25-29.

Uneke CJ, Ugwuoru CDC, Ali E, et al. Trichomonas
vaginalis infection among pregnant women in South-
Eastern Nigeria. The public health significance. Int J
Gynaecol Obstet 2006; 6: 17-21.

Sorvillo F, Smith L, Kerndt P, et al. Trichomonas vagi-
nalis, HIV, and African-Americans. Emerg Infect Dis
2001; 6: 927-932.

Kissinger P and Adamski A. Trichomoniasis and HIV
interactions: a review. Sex Transm Dis 2013, http://dx.
doi.org/10.1136/sextrans-2012-051005 (accessed 20 April
2013).

Downloaded from std.sagepub.com by guest on October 28, 2016


http://dx.doi.org/10.1136/sextrans-2012-051005
http://dx.doi.org/10.1136/sextrans-2012-051005
http://std.sagepub.com/

Oyeyemi et al. 1193

42. Cotch MF, Pastorek JG, Nugent RP, et al. Demographic  43. Adeoye GO and Akande AH. Epidemiology of

and behavioral predictors of Trichomonas vaginalis infec- Trichomonas  vaginalis among women in Lagos
tion among pregnant women. The vaginal infections and Metropolis, Nigeria. Pak J Biol Sci 2007; 10: 2198-2201.
prematurity study group. Obstet Gynecol 1991; 78: 44. Kimberly A, Workowski MD and Gail BMD. Sexually
1087-1092. transmitted diseases treatment guidelines 2014; 270.

Downloaded from std.sagepub.com by guest on October 28, 2016


http://std.sagepub.com/

