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Abstract: Preterm labour is the onset of labour between ≥ 24 weeks to < 37 weeks of gestation. Bacterial Vaginosis (BV) is 

a polymicrobial condition with predominant lactobacilli in the vaginal flora. It is an important risk factor for preterm labour 

with an incidence of 5-18% of all deliveries causing increased perinatal morbidity and mortality with subsequent 

neurodevelopmental problems as cerebral palsy. We aimed to determine the association of BV with preterm labour population. 

A case control study was conducted comparing the prevalence of bacterial vaginosis in women having term labour with those 

who had preterm delivery. Chi square test was used to compare differences in participants’ age, duration of pregnancy and 

duration of marriage. Odd ratio and CI was calculated for the association between BV and preterm labour. Nearly half of the 

participants that experienced preterm labour were between 21 and 25 years old (46.7%, n = 35) and nearly half of the 

participants that experienced term pregnancy were between 21 and 25 years old as well (48.0%, n = 36). Additionally, the 

majority of participants had been married for three to four years, for those that experienced preterm labour (64.0%, n = 48) and 

term pregnancy (52.0%, n = 39). Furthermore, nearly half of the participants’ duration of pregnancy was between 33 and 34 

weeks (49.3%, n = 37) and 52.0% of participants who experienced term pregnancy had been pregnant for 37 to 38 weeks (n = 

39). Women with Bacterial Vaginosis, experienced preterm labour in 26.7% cases (n = 20) as compared to those who had term 

pregnancy 12.0% (n = 9). BV was significantly associated with preterm labour (OR=7.3, 95% CI =1.9-27.5, P=0.003). There 

was no significant difference in participants’ age between preterm labour and term pregnancy groups, (p value=0.880). 

Additionally, there was no significant difference in participants’ duration of marriage between preterm labour and term 

pregnancy groups, (p value=0.801). Bacterial Vaginosis is a risk factor for preterm labor. The study also concluded that there is 

no significant association between age, duration of pregnancy and duration of marriage between preterm labour and term 

pregnancy groups. 
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1. Introduction 

Preterm labour is the onset of labour between ≥ 24 weeks 

to < 37 weeks of gestation. It is determined by uterine 

contractions with frequency of four per 20 minutes or eight 

per 60 minutes, accompanied by one of the following: 

Preterm rupture of membranes (PROM), cervical dilation 

greater than 2 cm, effacement exceeding 50 percent, or a 

change in cervical dilation or effacement detected by serial 

examinations [1]. BV is a polymicrobial infection 

characterized by replacement of normal vaginal flora which 

is rich in lactobacilli, with anaerobes. It is confirmed by 

Amsel’s criteria which includes presence of thin homogenous 

vaginal discharge, pH above 4.5, positive Whiff’s test and 

presence of clue cells on microscopy. Three out of above four 

signs is required to make a diagnosis [2]]. 

Preterm birth and its consequences remain a major health 

problem. The incidence is reported to be 5-18% of all 

deliveries, causing increased perinatal morbidity and 

mortality [3]. The etiology of preterm birth is multifactorial 

but now there is well accepted evidence to implicate 
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infection as a cause [4]. Prevalence of BV has been estimated 

to be 28.1% and is considered as an important risk factor for 

preterm labour [5]. The cost of neonatal intensive care in 

short term, and the resources needed to support children with 

long term morbidity as a result of preterm birth are 

considerable. Preventable and treatable causes of preterm 

labour should be identified and dealt with for the better 

maternal and fetal outcome [5]. BV produces enzymes and 

immune stimulators (cytokines) in the vagina and uterus that 

promote cervical ripening and weakening of fetal 

membranes, as well as prostaglandin production that increase 

the uterine contractions [6]. BV in pregnancy has been linked 

with poor perinatal outcome including preterm labour and 

preterm birth. Identification and treatment may reduce the 

risk of preterm birth and its consequences [7]. We aimed to 

determine the association of BV with preterm labour in our 

study population, as well as tried to find out the association 

with age of the patient, duration of marriage and duration of 

pregnancy. Because of the adverse fetal consequences of the 

condition, it’s important that we continue to look for new risk 

factors. 

2. Subjects and Methods 

A case control study was conducted at the Department of 

Obstetrics and Gynecology Sir Ganga Ram Hospital, Lahore 

for a period of six months from Jan – June 2015. Sample size 

of 150 patients’ 75 cases and 75 controls was calculated with 

power of 80 and 10% margin of error taking expected 

percentage of bacterial Vaginosis (9-23% of pregnant 

women) [8]. Women included in the study were those with 

gestation age ≥ 24 weeks to < 37 weeks by dating scan with 

preterm labour (as per operational definition given in the 

introduction). Controls were the women with gestational age 

≥ 37 weeks by dating scan. Women with age between 18-35 

years and singleton pregnancy were included in the study for 

both cases and controls. Women with history of previous 

miscarriage, previous preterm deliveries, ruptured 

membranes smoking, fetal malformations on ultrasound, 

polyhydramnios, any medical disorder and women with 

consumption of antibiotics within 3months were excluded 

from the study, because they are well established risk factors 

for BV, and their exclusion avoided the effect of these 

confounders. 

Vaginal discharge was observed by performing speculum 

examination and pH was measured by pH strips. Whiff test 

was performed by placing few drops of 10% KOH on a glass 

slide mixed with discharge; a rotten fish odour renders the 

test positive. A saline wet smear was made for direct 

microscopy and presences of clue cells were noted. If three 

or more findings were present the diagnosis of BV was 

confirmed. Informed consent was taken from the patients and 

data was kept anonymous for privacy. The study was 

approved by the Institutional Review board of the hospital. 

The data was entered in SPSS 23. Chi square test was used 

to compare differences in participants’ age, duration of 

pregnancy and duration of marriage. Odd ratio and CI was 

calculated for the association between BV and preterm 

labour. 

3. Results 

Nearly half of the participants that experienced preterm 

labour were between 21 and 25 years old (46.7%, n = 35) and 

nearly half of the participants that experienced term 

pregnancy were between 21 and 25 years old as well (48.0%, 

n = 36). Additionally, the majority of participants had been 

married for three to four years, for those that experienced 

preterm labour (64.0%, n = 48) and term pregnancy (52.0%, 

n = 39). Furthermore, nearly half of the participants’ duration 

of pregnancy was between 33 and 34 weeks (49.3%, n = 37) 

and 52.0% of participants who experienced term pregnancy 

had been pregnant for 37 to 38 weeks (n = 39). Displayed in 

Table -1 is a cross tabulation of participants’ age, duration of 

marriage, and duration of pregnancy by preterm labour and 

term pregnancy groups. 

Table 1. Cross Tabulation of Participants’ Age, Duration of Marriage, and Duration of Pregnancy by Preterm Labour and Term Pregnancy Groups. 

 
Preterm Labour Group Term Pregnancy Group 

Variable Frequency (n) Percent (%) Frequency (n) Percent (%) 

Age 
    

18 - 20 years 6 8.0 8 10.7 

21 - 25 years 35 46.7 36 48.0 

26 - 30 years 26 34.7 21 28.0 

31 - 35 years 8 10.7 10 13.3 

Total 75 100.0 75 100.0 

Duration of marriage 
    

1 - 2 years 27 36.0 32 42.7 

3 - 4 years 48 64.0 39 52.0 

5 - 6 years 0 0.0 4 5.3 

Total 75 100.0 75 100.0 

Duration of pregnancy 
    

31 - 32 weeks 20 26.7 0 0.0 

33 - 34 weeks 37 49.3 0 0.0 

35 - 36 weeks 18 24.0 0 0.0 

37 - 38 weeks 0 0.0 39 52.0 

39 - 40 weeks 0 0.0 36 48.0 

Total 75 100.0 75 100.0 
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The majority of participants that experienced preterm labour did not have Bacterial Vaginosis (73.3%, n = 55) as well as 

those who experienced a term pregnancy (88.0%, n = 66). For those that did have Bacterial Vaginosis, 26.7% experienced 

preterm labour (n = 20) and 12.0% experienced term pregnancy (n = 9). Displayed in Table -2 is a cross tabulation of preterm 

labour and term pregnancy groups by Bacterial Vaginosis status. 

Table 2. Cross Tabulation of Participants’ Bacterial Vaginosis Status by Preterm Labour and Term Pregnancy Groups. 

 
Preterm Labour Group Term Pregnancy Group Chi square and P-value 

Bacterial Vaginosis Frequency (n) Percent (%) Frequency (n) Percent (%)  

Yes 20 26.7 9 12.0  

No 55 73.3 66 88.0 χ2 5.17 

Total 75 100.0 75 100.0 P-value 0.019 

 

Results of Research Question 1 

Null Hypothesis 1 (HO1): Bacterial Vaginosis is not a risk 

factor for preterm labour. 

Alternative Hypothesis 1 (HA1): Bacterial Vaginosis is a 

risk factor for preterm labour. 

Using SPSS 23.0, risk analysis was conducted to 

determine if bacterial vaginosis was a risk factor for preterm 

labour. In binary regression BV was significantly associated 

with preterm labour (OR=7.3, 95% CI =1.9-27.5, P=0.003) 

Results of Research Question 2 

Null Hypothesis 2 (HO2): There is no significant difference 

between age, duration of pregnancy and duration of marriage 

between preterm labour and term pregnancy groups. 

Alternative Hypothesis 2 (HA2): There is a significant 

difference between age, duration of pregnancy and duration 

of marriage between preterm labour and term pregnancy 

groups. 

Using SPSS 23.0, chi-squared test of independence was 

conducted to determine if there were significant differences 

in participants’ age, duration of pregnancy and duration of 

marriage existed between preterm labour and term pregnancy 

groups. Displayed in Table -3 is a cross tabulation of 

participants’ age and duration of marriage by preterm labour 

and term pregnancy groups used for the chi-squared analyses 

of research question 2. 

Table 3. Comparing the mean (SD) of the age, duration of marriage and gestational age between cases and controls. Analyses of Research Question 2. 

 
Preterm Labour Group Term Pregnancies Group χ2 value P-value 

Variable N=75 N=75   

Age in years 25.1 (3.6) 25.0 (3.9) 1.054 0.880 

Duration of marriage 3.2 (4.9) 3.1 (3.3) 5.355 0.069 

Gestational age in weeks 33.4 (1.5) 38.2 (3.2) 1.465 <0.001 

 

Results from the chi-squared analysis indicated there was 

no significant difference in participants’ age between preterm 

labour and term pregnancy groups, (p value=0.880). 

Additionally, results from the chi-squared analysis indicated 

there was no significant difference in participants’ duration 

of marriage between preterm labour and term pregnancy 

groups, (p value=0.069) Thus, the null hypothesis for 

research question 2 was retained. The only observed 

significant difference was gestational age (p value=<0.001). 

4. Discussion 

Bacterial Vaginosis is a common condition. It is a 

polymicrobial disorder with an overgrowth of facultative 

bacteria and a reduction or total absence of the colonization 

of lactobacillus [9]. Several adverse outcomes are associated 

with Bacterial Vaginosis including upper genital tract 

infection leading to pelvic inflammatory disease and preterm 

birth [10]. Preterm birth has indeed been associated with 

adverse perinatal outcome with all the known complications 

of prematurity including respiratory distress and cerebral 

palsy (11). Previous miscarriage, periodontal disease, 

malnutrition and low BMI (below 25) and short inter 

pregnancy interval are the risk factors for preterm birth [12]. 

Bacterial vaginosis is an established risk factor for preterm 

labour (7, 8) which is consistent with the results of our study, 

as we observed higher prevalence of Bacterial vaginosis in 

preterm deliveries. In fact the risk is twofold with critical 

period during an early gestation as reported by Verstraelen et 

al [13]. 

Also of importance to note from the study is that, there is 

not a significant difference between age, duration of 

pregnancy and duration of marriage between preterm labour 

and term pregnancy groups. Thus a person’s age does not 

determine their likelihood to Bacterial vaginosis and thus 

preterm labor. Also, a person’s duration of marriage does not 

affect their preterm labor or term pregnancy. As the 

prevalence of preterm births is increasing there is a need to 

find out all possible risk factors so that timely measures can 

be taken to prevent women delivering a preterm baby. 

Pregnancy itself is known to alter the vaginal flora and 

predisposes to BV which many at times goes undetected 

because many women are asymptomatic [14]. Our study 

reports a strong association of BV with preterm birth and the 

condition is very easy to treat by antibiotics, hospital 

protocols should screen all pregnant women early in 

pregnancy to prevent preterm birth. Our study has the 

limitation of small sample size. Study has the strength of 

being a case controlled study. Being conducted in a tertiary 

care hospital situated in the center of the city, we assume that 

our study population is representative of the community. We 

recommend further studies to assess the risk factors for BV 
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as well as look for other novel markers for assessing the risk 

of preterm labour. 

5. Conclusion 

BV is a strong risk factor for preterm labour and delivery. 

This being a preventable and treatable cause should be 

identified and dealt with for the better feto maternal outcome. 

As BV appears quite prevalent in our study population and 

increases the risk of preterm delivery. We should continue to 

look for new risk factors, so that appropriate strategies should 

be planned, if a new association is discovered. 
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