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INTRODUCTION

The prevalence of bacterial vaginosis (BV)
varies between countries and also between 

populations.[1] Prevalence of 10–50% has been reported 
among pregnant women while up to 85% among 
commercial sex workers was noticed.[2‑11] However, 
a low prevalence of 1.4% among antenatal women 
was reported in Ghana.[12] In clinical practice, BV is 
diagnosed using the Amsel’s criteria, which includes 

a thin greyish homogenous discharge, vaginal fluid 
PH > 4.5, release of a fishy odor on adding alkali (10% 
KOH), and clue cells (bacteria adherent to epithelial 
cells seen on microscopy). Presence of any three of 
these four criteria confirms the diagnosis of BV.[13‑15]

There is a strong association between BV and 
human immunodeficiency virus (HIV) infection.[14] 
Pregnant patients with BV have a 50–100% increased 
rate of preterm labor, low birth weight delivery, 
amniotic fluid infection and chorioamnionitis.[16] 
These are risk factors for increased mother‑to‑child 
transmission (MTCT) of HIV. There are several other 
mechanisms through which BV and other reproductive 
tract infections facilitate HIV transmission. It was also 
documented that there was a significant decline in the 
concentration of HIV in genital secretions following 
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ABSTRACT
Background: Bacterial vaginosis (BV) is one of the most prevalent causes of vaginal discharge or malodor and has been 
associated with several pregnancy complications including increased risk of mother to child transmission of human 
immunodeficiency virus (HIV) during pregnancy. Objective: To determine the prevalence of BV among HIV‑positive pregnant 
women attending antenatal clinic at Aminu Kano Teaching Hospital (AKTH), Kano. Subjects and Methods: This is a descriptive 
cross‑sectional study carried out on 242 HIV positive pregnant women as the study group and 242 HIV negative pregnant 
women as the control group. Following administration of the questionnaires, high vaginal swabs was collected and tested 
for PH, whiff test and microscopy to identify clue cells. The data were analyzed using Epi info version 3.5. Chi‑square test 
was used to determine the strengths of association between exposure (HIV) and outcome (BV) variables in the study and 
controlled groups. Association was considered statistically significant at P < 0.05. Results: The mean ages for both groups 
were 28.4 (standard deviation [SD] ± 4.45) and 28.7 (SD ± 4.88) years for reactive and nonreactive groups respectively. The 
women’s parity ranged from 0 to 7 and mean parity were 1.91 and 2.05 for the reactive and nonreactive groups respectively. 
The overall prevalence of BV among pregnant women attending ANC clinic at AKTH was 43.2%. The prevalence of BV 
among HIV‑positive pregnant women (71.3%) is significantly higher than that of HIV‑negative pregnant mothers (28.7%), 
P < 0.001. Conclusion: Pregnant HIV‑positive women have a higher risk of developing BV compared with their HIV‑negative 
counterpart. Active screening for BV among HIV‑positive pregnant women is advised.
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the treatment of sexually transmitted infections (STI’s) 
and BV.[17,18]

An active search for BV among HIV‑positive pregnant 
women is not practiced in our ANC clinic. This study 
will help to provide data for formulating a policy to 
routinely screen BV among HIV‑positive pregnant 
women. Furthermore, screening for and treatment 
of such infections will go a long way in reducing 
MTCT of HIV infection among HIV‑positive pregnant 
women.

SUBJECTS AND METHODS

The study was carried out at Aminu Kano Teaching 
Hospital (AKTH) from July to September, 2012. The 
hospital is a tertiary health care institution in Kano, 
Kano State which serves as a referral center for 
neighboring states such as Jigawa, Katsina, Bauchi, 
Yobe and Zamfara states. The hospital antenatal clinics 
are run 4 times/week. An average of 40 new patients 
is booked daily and about 160 patients are seen as 
follow‑up cases. The prevention of MTCT (PMTCT) 
program has been fully integrated into the hospital’s 
obstetrics services. The program includes PMTCT 
intervention offered in the ANC and labor room and 
during the postpartum period. In the ANC, HIV 
Counseling and Testing is offered to all new clients, 
with a right to “opt out.” HIV‑positive patients are 
provided antiretroviral (ARV) drugs (at least 2–3 ARV 
drugs) according to the revised national guidelines 
on PMTCT. Other interventions at the hospital are a 
modification of obstetric practices such as delay in 
rupture of the placental membrane and avoidance of 
assisted vaginal delivery and episiotomy. An average of 
twenty HIV positive patients are seen at the antenatal 
clinic weekly with an average of 5/day and thus, a total 
average of eighty positive patients per month.

The study is a descriptive cross‑sectional comparative 
study where a total of 484 selected pregnant 
women attending the antenatal clinic at AKTH, 
who consented, over the study period were studied 
using a designed questionnaire. These include 242 
HIV‑positive pregnant women as the study group 
and 242 HIV‑negative pregnant women as the control 
group. The sample size was obtained using a standard 
formula (n = Z2 P (1 − P)/d2) and the prevalence of 
BV among pregnant women of 17.0%[10] was used. 
Each participant was enrolled once and those with 
genital malignancies in pregnancy were excluded. 
A systematic sampling technique was used whereby a 

sample interval was calculated following the division 
of the sample frame by the sample size.

Sample interval = sample frame (800 patients per 
week × 3 months = 9600)/484

This means that following selection of one consenting 
HIV positive pregnant woman, a twentieth HIV 
negative consenting pregnant woman was selected 
otherwise, the next consenting HIV‑negative woman 
was selected for the study.

Data collection technique
The women were counseled, to secure their consent to 
participate in the study. Questionnaires were structured 
and pretested, and this was administered to the 
consented clients. Two record officers were recruited to 
give numbers to all consenting women such that these 
numbers remained their permanent numbers until the 
end of the study. This was to avoid repetition.

The questionnaire consisted of information such as age, 
parity of the women, marital status, sociodemographic 
characteristics, history of current or previous STI’s, 
HIV status, symptoms and complications associated 
with BV.

Following administration of the questionnaires, high 
vaginal swabs (HVS) is collected. The pH testing, 
using the red litmus papers, and application of KOH 
on the vaginal secretions gotten from the examination 
speculums (whiff test), were done. The HVS samples 
were sent to the main laboratory for microscopy, to 
identify clue cells. This was done by two appointed 
laboratory scientists.

The data were analyzed using Epi info version 3.5 June 
2008, Centers for Disease Control Atlanta, USA. Data 
were presented in the form of tables. The Chi‑square 
test was used to determine the strengths of association 
between exposure (HIV) and outcome (BV) variables 
in the study and controlled groups. Association was 
considered statistically significant at P < 0.05.

Ethical approval was obtained from the AKTH Ethical 
Committee.

RESULTS

A total of 484 participants were systematically selected 
and 469 responded giving a response rate of 96.8%. 
The data were analyzed, and the results are as follows.
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The sample was divided into two groups; the study 
group regarded as group 1/reactive group and the 
control group regarded as group 2/nonreactive group, 
with 242 participants in each group.

The age of the participants ranged from 18 to 
47 years and the mean ages were 28.4 (standard 
deviation [SD] ± 4.45) and 28.7 (SD ± 4.88) years for 
the reactive and nonreactive groups respectively. The 
majority of the women were within the age group 
of 20–29 years 56.2% and 59.5% for groups 1 and 2 
respectively as shown in Table 1

The women’s parity ranged from 0 to 7 for both groups 
and majority of them 166 (68.6%) and 144 (59.5%) for 
reactive and nonreactive groups respectively had 

their parities between 1 and 4. This was statistically 
significant at a P = 0.047. The mean parity was 1.91 
and 2.05 in both groups respectively.

Almost all (96.7%) of reactive group and (97.1%) of 
nonreactive group were married and they came from 
the Hausa/Fulani tribe (52.4%/59.9%), which form the 
bulk of the study population. Most of them (99.5%) 
had a form of formal education ranging from primary, 
secondary to tertiary education while only 4.2% had 
no formal education.

Most of the husbands of the participants were 
either a civil servant, unemployed or private 
workers who worked in private organizations or 
go around doing their trading/business. More than 
half (25.3/52.3%) of the study population were 
private workers (nongovernmental) while only a few 
husbands were jobless (2.96%/0.8% respectively).

The overall prevalence of BV among pregnant women 
attending the antenatal clinic in AKTH, was found to 
be 43.2%.

However, the prevalence of BV among HIV‑positive 
pregnant women within the study period was found 
to be 61.6%, which is significantly higher than that of 
HIV‑negative pregnant women (28.7%) as shown in 
Table 2.

Other risk factors that are associated with BV were also 
analyzed, and the results were as represented in Table 3.

Smoking, use of contraceptives (Injectables and 
intrauterine contraceptive device [IUCD]), age at 
first intercourse <25 years and previous history of 
preterm births were found to be statically significant 
risk factors for acquiring BV.

Douching, history of STI and other risk factors were 
not found to be statistically significant in this study.

DISCUSSION

The overall prevalence of BV in this study was found 
to be 43.2% while that among the HIV‑positive group 
was 61.6%. The prevalence of 43.2% found in this 
study is higher compared to 10.5%,[10] 17.0%[11] and 
30.2%[19] reported in the Southeastern regions and 
Lagos respectively. This prevalence is also much 
higher than the very low prevalence reported in 
Ghana (1.4%)[12] and Ilorin (3.9%),[20] respectively. This 

Table 1: Summary of sociodemographic 
characteristics of participants
Variables (n) Cases 

n=242 (%)
Control 

n=242 (%)
Test P

Age (in years)
<19 2 (0.8) 5 (2.1) Fisher 0.500
20-29 136 (56.2) 144 (59.5) χ2=0.42 0.519
30-39 104 (43.0) 89 (36.8) χ2=1.69 0.194
≥40 4 (1.6) Fisher 

exact
0.123

Parity
0 49 (20.3) 62 (25.6) χ2 =1.68 0.195
1-4 166 (68.6) 144 (59.5) χ2 =3.96 0.047*
≥5 27 (11.1) 36 (14.9) χ2 =1.17 0.280

Ethnic group/tripe
Hausa Fulani 127 (52.4) 145 (59.9) χ2 =2.34 0.119
Igbo 35 (14.5) 25 (10.3) χ2 =1.54 0.215
Yoruba 23 (9.5) 29 (12.0) χ2 =0.54 0.463
Others 57 (23.6) 43 (17.8) χ2 =2.13 0.144

Educational status
Primary 27 (11.2) 14 (5.8) χ2 =3.84 0.050
Secondary 105 (43.4) 94 (38.8) χ2 =0.85 0.356
Tertiary 87 (43.4) 124 (51.2) χ2 =10.89 0.001*
Qur’anic education only 23 (9.5) 10 (4.2) χ2 =4.68 0.031*

Husband’s occupation
Civil servants 97 (40.1) 125 (51.7) χ2 =6.10 0.014*
Private workers 138 (57.0) 115 (47.5) χ2 =4.01 0.045*
Unemployed 7 (2.9) 2 (0.8) Fisher 

exact
0.176

*Statistically significant

Table 2: The prevalence of BV among the HIV 
positive and HIV negative women
HIV status BV positive 

(%)
BV negative 

(%)
Test P

Positive 149 (61.6) 93 (33.8) χ2 =65.21 <0.001*
Negative 60 (28.7) 182 (66.2)
Total 209 (100) 275 (100)
BV: Bacterial vaginosis. *Statistically significant
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variance in prevalence may be due to differences in 
the sociodemographic characteristics of the people 
and in the type of population studied.

However, the prevalence of BV among pregnant 
women had been reported in excess of 50% in 
sub‑Saharan Africa.[21]

Only a few studies on BV in HIV‑positive pregnant 
women have been reported compared to other 
population groups such as Commercial sex workers, 
young women of 15–59 years, HIV‑positive women 
attending the sexually transmitted disease (STD) 
clinics and epidemiology research centers.

One of the largest population–based cohort study of 

BV in pregnancy carried out on Danish women was 
irrespective of HIV status and this gave a prevalence 
of 13.7% at enrolment only.[22]

The prevalence of 61.6% in this study among the 
HIV‑positive women is much higher than the few 
similar studies available. It was reported in Malawi, 
to be 30% among HIV‑positive women.[23]

These high prevalence may be related to the high HIV 
infection in sub‑Saharan Africa. This suggests that HIV 
is a significant exposure risk factor for BV.

The Mechanisms by which BV is associated with HIV 
acquisition have been theoretically postulated to be 
by the suppression of innate mucosal immunity, 

Table 3: The  influence of risk factors on the prevalence of BV among HIV positive and HIV negative women
Variables HIV positive/BV positive HIV negative/BV positive Test P
Douching

Yes 98 (65.8) 34 (56.7) χ2=1.16 0.282
No 51 (34.2) 26 (43.3)

Smoking
Yes 1 (0.7) 6 (10.0) Fisher exact 0.003*
No 148 (99.3) 54 (90.0)

History of STI
Yes 70 (47.0) 29 (48.3) χ2=0.00 0.981
No 79 (53.0) 31 (51.7)

Contraception
None 83 (55.7) 30 (50.0) χ2=31.22 <0.001*
Barrier 2 (1.3) 1 (1.7) Fisher exact 1.000
Injectables 19 (12.8) 8 (13.3) χ2=3.92 0.047*
Implants 1 (0.7) - Fisher exact 1.000
IUCD 26 (17.4) 9 (15.0) χ2=7.88 0.005*
Oral pills 18 (12.1) 12 (20.0) χ2=0.89 0.346

Age at 1st intercourse
≤15 33 (22.1) 11 (18.3) χ2=11.02 <0.001*
16-25 108 (72.5) 43 (71.7) χ2=39.43 <0.001*
26-35 8 (5.4) 6 (10.0) χ2=0.07 0.786

Previous history of preterm birth(s)
Yes 18 (12.1) 5 (8.3) χ2=6.57 0.010*
No 131 (87.9) 55 (91.7)

Previous history of PROM
Yes 22 (14.8) 14 (23.3) χ2=1.64 0.200
No 127 (85.2) 46 (76.7)

Previous history of miscarriage(s)
Yes 45 (30.2) 18 (30.0) χ2=0.02 0.891
No 104 (69.8) 42 (70.0)

Previous history of postabortal sepsis
Yes 8 (5.4) 7 (11.7) Fishers exact 0.138
No 141 (94.6) 53 (88.3)

Previous history of postpartum morbidity
None 121 (81.2) 49 (81.7) χ2=45.71 <0.001*
Abnormal vaginal discharge 17 (11.4) 7 (11.6) χ2=3.55 0.60
Puerperal fever 11 (7.4) 4 (6.7) χ2 =2.48 0.11

*Statistically significant. BV: Bacterial vaginosis, STI: Sexually transmitted infections, IUCD: Intrauterine contraceptive device, PROM: Prelabour rupture of membranes
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weakening or breaching of intact cervico‑Vaginal 
mucosa and alteration of normal vaginal microflora 
and vaginal PH, thus, leading to the subsequent 
secretion of the pro‑inflammatory Cytokines/
chemokines, which will enhance HIV survival. On the 
other hand, the HIV infection alters the local immune 
mechanism in the lower genital tract that makes the 
BV organisms to thrive and proliferates in the Vagina.

The increase in HIV load in the genital tract of women 
with BV leads to more exposure of the baby to this 
high viral load during the process of labor, and 
delivery thus, increasing the risk of MTCT of HIV. 
Also, other conditions such as prelabour rupture of 
membranes (PROM), chorioamnionitis and pretem 
labor associated with BV are all well known risk 
factors that accelerate MTCT of HIV.[24]

Other risk factors that have been associated with BV 
acquisition include intravaginal practices (douching), 
smoking, being single, previous genital infection/
STD, multiple sexual partners, alcohol consumption, 
early age at first intercourse, postabortal/postpartum 
sepsis, intrauterine device (IUD) use and a prior 
pregnancy. The association between BV and HIV 
infection could not be explained by sociodemographic 
characteristics, douching, and STDs during pregnancy. 
However, smoking, use of IUD contraceptives, age 
at first intercourse <15 years, and previous history of 
preterm births were statistically associated with BV 
in this study.

The major risk factor reported in the study done 
in Urban Cities of Nigeria was unprotected sexual 
intercourse with multiple partners and during first 
sexual intercourse.[25] BV was also found to be more 
common among IUD users (47.2%) then non IUCD 
users (29.9%) such that it was recommended that 
Gram stain evaluation of BV be considered prior to 
IUD insertion.[26]

It was reported that BV was significantly associated 
with preterm delivery, abortions and maternal 
infections and that based on available evidence, 
screening and treatment of women at high risk of 
preterm delivery is recommended.[27]

The diagnosis of BV in this study was done by using 
Amsel’s criteria though; Gram’s staining of vaginal 
secretions is even more reliable than wet mount, with 
a sensitivity of 93% and specificity of 70%.[28] However, 
the gold standard for diagnosis of BV is microscopic 

criteria proposed by Nugent but the clinical criteria by 
Amsel’s do not require laboratory facilities or specialized 
staff and there’s no delay in obtaining the result. These 
made the diagnosis of BV in this study easier.

Bacterial vaginosis according to Amsel’s criteria may 
be simplified using a combination of the two criteria; 
vaginal PH and amine test (KOH), in settings where 
microscopy or Gram staining is not available. In this 
study, all criteria, including microscopy were used.

In conclusion, this study showed that the prevalence 
of BV among HIV‑positive pregnant women in AKTH 
is very high. BV has also been found to be significantly 
associated with some risk factors such as smoking, use 
of IUCD contraceptives and preterm births.

Routine screening and treatment of BV in antenatal 
women in AKTH is recommended to help reduce the 
MTCT of HIV infection.

Future research should include follow‑up of the 
BV Positive HIV Pregnant women to compare the 
pregnancy complications with the BV Negative 
pregnant women and to evaluate the rates of MTCT 
of HIV among the HIV‑positive women.

It is also possible in the future that routine screening 
and treatment will be the standard of practice.
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