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Bacterial vaginosis (BV) is imbalance in vaginal flora due to lack of Lactobacillus spp., leading to 
alteredvaginal pH. White discharge frequently occurs in pregnancy yet it is often ignored.Some pregnant 
women refuseto be checked with speculum, thuslitmus panty liner usages expected to be a screening 
test for BV.This was an analytic research on diagnostic tests using cross sectional approach towards 76 
subjects who had white discharge in Dr. Hasan Sadikin General Hospital and Village Maternity Cottage, 
Cileunyi Kulon, Bandung. Vaginal discharge was obtained with litmus panty linerand tested withGram 
Stained Vaginal Smears with Nugent score. Among those whose Nugent score of 7-10, there were 22 
subjects (88%) with pH of >4 and 3 subjects (12%) with pH of ≤4. Meanwhile, for those with Nugent 
score of 0-6, 23 subjects (45.1%) showed pH of >4 and 28 subjects (54.9%) showed pH of ≤4. The 
sensitivity, specificity, positive predictive value, negative productive value, and accuracy of the litmus 
panty liner test were 88.0%, 54.9%, 48.0%, 90.3%, and 65.7% respectively. The litmus panty liner test 
used in pregnancy to diagnose BV, had high sensitivity, low specificity, low positive predictive value, and 
high negative predictive value.  
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INTRODUCTION 

Bacterial vaginosis is caused by a change in 
normal vaginal flora which happens when the 
balance of the normal vaginal flora is impaired, 
which is shown by the increase of vaginal pH 
because of the disappearance of lactobacillus and 
increased colonization of the anaerobe bacteria. 
Bacterial vaginosis is most often found in women 
who are in their productive age (Truter and Graz, 
2013; Yudin and Money, 2008; Krauss-Silva et al., 
2014). The prevalence of bacterial vaginosis in 
pregnancy is approximately 6-32%.2 Bacterial 
vaginosis is related to the increased risk of 
premature delivery, premature rupture of 
membrane (PROM), amnion fluid infection, 

chorioamnionitis, post-partum endometritis, pelvic 
inflammatory disease (PID), and post 
hysterectomy infection (Harmanli et al., 2009; 
Gupta et al., 2013; Shahgeibi et al., 2009). 
Bacterial vaginosis can also cause recurrent 
abortion, post-abortion sepsis, and still birth 
(Ishaque et al., 2009; Briery et al., 2011; Menon et 
al., 2011). 

There are two common methods to diagnose 
bacterial vaginosis, namely Amsel criteria and 
Gram stained vaginal smears test. Gram stained 
vaginal smears test use a scoring system called 
Nugent score. Score of 0-3 means normal, 3-6 
means intermediate, and 7-10 means positive for 
bacterial vaginosis.2 Amsel criteria consists of 
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homogenous vaginal white discharge with fishy 
odor, vaginal pH of >4.5, amine odor on adding 
KOH (Whiff test positive), and the presence of 
clue cells visualized under the microscope. Gram 
stained vaginal smears is performed by obtaining 
vaginal discharge to be observed microscopically 
with Nugent score. The diagnosis of bacterial 
vaginosis using Amsel criteria is said to be 
positive when there are three positive criteria in 
minimum out of 4 criteria (Eriksson, 2011; Ranjan 
et al., 2015). The pH test is one of the Amsel 4 
criteria. This research adopts one of those criteria, 
which is pH, to rule out the presence of bacterial 
vaginosis based on one of Amsel criteria, which is 
the presence of vaginal white discharge. 
However, white vaginal discharge is considered 
normal, therefore bacterial vaginosis test is not 
routinely done on pregnancy controls. 
Moreover,some pregnant women refuse to be 
tested with speculum which is less effective in 
detecting bacteria. 
 
MATERIALS AND METHODS 

The design of this research was an analysis 
on diagnostic tests with a cross sectional 
approach on 76 subjects who had their pregnancy 
controls in obstetric polyclinic of Dr. Hasan 
Sadikin Hospital in Bandung and Village Maternity 
Cottage in Cileunyi Kulon village of Bandung 
regency. The targeted population of this research 
was pregnant women, whose pregnancy age was 
20 to less than 37 weeks, who showed sign of 
white vaginal discharge. Vaginal discharge was 
obtained, from the pregnant women who had 
white vaginal discharge, in order to be checked 
using Gram stained vaginal smears using Nugent 
score and then the pregnant women used the 
litmus panty liner (litmus paper which had already 
been inserted into the panty liner) for ±4 hours 
while doing their activities. The change of pH was 
seen from the litmus panty liner used by the 
pregnant women. 
 
RESULTS 

In this research, 76 samples were obtained 
from pregnant women who had vaginal white 
discharge. Among 76 samples, there were 45 
samples with pH of > 4 and 31 samples with pH 
≤4, meanwhile there were 25 samples who were 
found positive and 31 samples who were found 
negative for bacterial vaginosis based on Nugent 
score. Table 1 shows the characteristics of the 
research subjects based on age and body mass 
index (BMI). The mean of the age and BMI of the 
research subjects were 29.00±6.19 and 
28.59±2.903 respectively.  

 
Table 1. Characteristics of Subjects 

Variables N=76 

Age  

Mean±Std 29.00±6.19 

Median 28.00 

Range (min-max) 17.00-44.00 

Body Mass Index  

Mean±Std 28.59±2.903 

Median 28.700 

Range (min-max) 20.50-35.10 
Table information. Numerical data is described in form 
of mean, median, standard deviation, and range.  

 
This study involved 76 subjects who were 

grouped based on the results of the litmus panty 
liner test and Nugent score (Table 2).Group of 
Nugent score was divided into normall (Nugent 
score of 0-6 ) and intermediate (7-10; positive for 
bacterial vaginosis). The hypothesis test used in 
this research was Chi-square test. There was a 
significant difference (p<0.05) in proportion 
between the results of litmus panty liner test and 
Nugent score. 

Table 4 shows the comparison between the 
pH test using litmus panty liner and Nugent score, 
which then underwent statistical Chi-square test. 
There was a significant difference (p<0.05) in the 
results of the litmus panty liner test among the 
groups whose Nugent score was 7-10, 4-6, and 0-
3. 

 
Table 2. Litmus panty liner test and Nugent score for diagnosis of bacterial vaginosis in 

pregnancy 

 Variables Nugent Score P 

7-10 0-6 

N=25 N=51 

Litmus panty liner test   0,0001** 

pH >4 22 (88.0%) 23 (45.1%)  

pH ≤4 3 (12.0%) 28 (54.9%)  
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Table 3. The value of litmus panty liner test and Nugent score as diagnostic test for bacterial 
vaginosis in pregnancy 

 
Sensitivity Specificity PPV NPV Accuracy 

Litmus panty liner 88,0% 54,9% 48,0% 90,3% 65,7% 

 
 
 
 

Table  4. The comparison between the results of the litmus panty liner test with the results of 
Nugent score in bacterial vaginosis in pregnancy  

Variables 

Nugent Score 

P 7-10 4-6 0-3 

N=25 N= 46 N= 5 

Litmus panty liner test    0.0001** 

pH ≤4 3(12.0%) 23(50.0%) 5(100.0%)  

pH >4 22(88.0%) 23(50.0%) 0(0.0%) 
 
 

 
DISCUSSION 

Table 1 show the characteristic of the subjects 
in this research and the mean age of pregnant 
women who had vaginal white discharge was 29 
years old. The prevalence of bacterial vaginosis 
was approximately 20% in the age of 14-19 years 
and 30-35% in the age of 30-34 years.12 The 
mean BMI of the pregnant women who had white 
vaginal discharge in this research was 28 
(overweight). Bacterial vaginosis is said to be 
related to women who consume high fat and low 
micronutrients food (Hemalatha et al., 2012). 

Based on Table 2, the Litmus panty liner test 
results showed that there were 22 subjects (88%) 
with pH of >4 and Nugent score of 7-10 and 3 
subjects (12%) with pH of ≤4 and Nugent score of 
7-10. The test results also showed that there are 
23 subjects (45.1%) with pH of >4 and Nugent 
score of 0-6, meanwhile 28 subjects (54.9%) 
whose pH was ≤4 had Nugent score of 0-6. The 
sensitivity of the litmus panty liner test in this 
research was 88.0%. This result showed that 
88.0% patients are detected as positive by using 
the litmus panty liner test after being compared to 
the Gram test with Nugent score. Meanwhile, the 
specificity of the litmus panty liner test in this 
research was 54.9%, which showed that litmus 
panty liner test could rule out only 54.9% patients 
whose test results are negative.  

The positive predictive value (PPV) of the 
litmus panty liner test, which was 48.0%, showed 
the probability of the patient to get positive litmus 

panty liner test result when the gram test with 
Nugent score was also positive. The negative 
predictive value (NPV) in this research was 
90.3%, which showed the probability of the 
patients to get negative litmus panty liner test 
result when the gram test with Nugent score was 
also negative. The accuracy of the litmus panty 
liner test in this research was 65.7%. This result 
showed that the value of accuracy of the litmus 
panty liner test was statistically weak. Based on 
the research conducted by R. Hemalatha et al., 
vaginal discharge test with pH of >4.5, its 
accuracy for bacterial vaginosis was 60% 
(Hemalatha et al., 2013). 

In vaginal pH >4.5, around less than 80% 
were sensitive for diagnosing bacterial vaginosis. 
It was stated that the population of the prevalence 
of the bacterial vaginosis showed a strong relation 
between vaginal PH and bacterial vaginosis and 
recommended vaginal pH test as a simple test to 
detect the presence of bacterial vaginosis. The 
result of this research was accordant to that 
vaginal pH test for diagnosing bacterial vaginosis 
was relatively sensitive but less specific 
(Hemalatha et al., 2013). 

There was significant difference (p<0.05) in 
characteristics between litmus panty liner test and 
Nugent score. There were 3 subjects with pH ≤4 
(12.0%) and 22 subjects withpH >4 (88.0%) who 
had Nugent score of 7-10. For those with Nugent 
score of 4-6, 23 subjects (50%) showed pH of ≤4 
and 23 subjects (50%) showed pH of >4. The 
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litmus panty liner test on patients whose Nugent 
score was 0-3 showed that there were 5 subjects 
(100%) with pH of > 4 and no subject with pH of 
≤4. pH value obtained from the litmus panty liner 
test affected the three groups namely groups with 
Nugent score of 7-10, 4-6, and 0-3. 
Moreover,higher alkaline the pH is associated with 
bigger probability of the Nugent score to be 
positive for bacterial vaginosis. The prevalence for 
bacterial vaginosis showed that there was a 
strong correlation between the vaginal pH with 
bacterial vaginosis (Hemalatha et al., 2013). 

CONCLUSION 
In summary, llitmus panty liner diagnostic test 

had high sensitivity for bacterial vaginosis but was 
not specific, and it had low positive predictive 
value but high negative predictive value. Litmus 
panty liner test could be the screening tool for 
diagnosing the presence of BV in pregnancy, in 
which the BV-related preterm birth could be 
prevented that eventually reduce the prenatal 
morbidity and mortality.  
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