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INTRODUCTION 

Preterm birth defined as birth before 37 weeks of 

gestation is a significant public health issue. Despite 

advances in obstetrics care, approx 1 in 10 infants is born 

preterm. It accounts for 75-85% of perinatal mortality, 

with mortality directly proportional to decreasing 

gestational age.1 Prematurity is also a major source of 

morbidity with overwhelming long term disability and 

economic consequences.2 Preterm birth is associated with 

wide array of serious health issues, neuro-developmental 
disability, chronic respiratory diseases, gastrointestinal 

complications, central nervous system problems, long 

term cognitive, motor and behavioral delay.3 Spontaneous 
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preterm labour with intact membranes is responsible for 

approximately 30% of preterm birth and premature 

labour is the most common cause of maternal antenatal 

hospital admission.4 

Accurate diagnosis of preterm labour is not so simple and 

many false positive diagnoses have been made using 

parameters like uterine contractions and effacement. The 

choriodecidua complex produces many proteins including 

interleukin-1, IL6, IL8, and TNF a. All of these proteins 

have been evaluated as biochemical markers of 

threatened preterm delivery. In recent times new markers 

like FFN and phIGFBP-1 have been employed to arrive 

at diagnosis of preterm labour.5,6-8  

FFN is glycoprotein found in amniotic fluid, placental 

tissue and deciduae basalis. Although its specific function 

remains uncertain, it is thought to play a role in 

implantation and placental uterine attachment. It can be 
detected in cervico-vaginal secretion of women in early 

pregnancy, but in a normal pregnancy it becomes no 

longer detectable after 24 weeks of gestation. However, 

as the labour approaches it re appear in cervico-vaginal 

secretions due to disruption of chorionic decidual 

interface. The presence of positive cervical FFN test after 

20 weeks of gestation represents an increase risk of 

preterm delivery and its absence ensures that women is 

not at risk.9-11 

Therefore presence of FFN in cervico-vaginal fluid after 

20 weeks is marker for preterm labour. Initial studies 
establishing the presence of fetal fibronectin in cervico-

vaginal secretions involved extensive laboratory analysis 

that delayed the availability of results. An enzyme linked 

immunosorbent assay containing FDC-6 monoclonal 

antibody has been developed that can be used at bedside, 

potentially making this test as a stronger clinical tool. 

Since there is paucity of Indian studies to address this 

issue, thus present study was designed. 

In present study FFN rapid bed side dipstick test is 

evaluated for predicting preterm labour in symptomatic 

and asymptomatic high risk group.  

METHODS 

A hospital based prospective, double blinded 

observational study was conducted at Vardhman Mahavir 

Medical College and Safdarjung hospital, New Delhi. 

Total 100 patients were recruited, test was conducted and 

patients were followed till delivery in present study from 

April 2011 to April 2013. Fifty pregnant women with 

gestation age between 20-35 weeks, attending 

gynecology  emergency with symptoms of preterm labour 

e g pelvic pressure, low abdominal cramps, uterine 

contraction, discharge per vaginum were included in 

group A (Symptomatic women). Group B (Asymptomatic 
high risk) includes another fifty pregnant women with 

gestational age between 20-35 weeks attending antenatal 

outpatient department without any symptoms of preterm 

labour but having high-risk factor for preterm labour like 

women with multiple pregnancies or women with history 

of previous preterm birth or second trimester abortion. 

Women who presented with premature rupture of 

membrane, cervical dilatation more than 3cm, excessive 
bleeding per vaginum and other maternal and fetal 

indication requiring early termination of pregnancy like 

intrauterine fetal growth restriction, congenital fetal 

anomalies and severe preeclampsia were excluded from 

the study. 

After informed consent, patients were enrolled in this 

study. Gestational age was calculated from last menstrual 

date or first trimester ultrasound. Detailed history, 

general physical examination and per abdominal 

examination were done. Rapid bedside dipstick test using 

Quick Check FFN were performed to detect Fetal 

Fibronectin in cervico-vaginal secretions before any 
internal examination During per speculum examination, 

sterile applicator tip was rotated in posterior fornix of 

vagina for 10 seconds to absorb cervico-vaginal 

secretions. The applicator was removed and inserted into 

test tube with buffer, mixed vigorously for 10-15 seconds 

and then discarded. Test strip was then inserted into 

buffer for 10 min. Results was read, two lines i e one test 

and one control line as positive, one line that is one 

control line as negative and absence of distinct control 

line as invalid test. Detailed pelvic examination was done 

to note cervical dilatation and effacement. Cervical length 
was assessed by transvaginal sonography with 5MHz 

vaginal probe transducer. Cervical length less than 25 

mm was used as cutoff criteria for predicting preterm 

delivery which represents 10th percentile of cervical 

length measurements.  

Statistical analysis 

Both subjects and treating obstetrician were blinded to 

the results of test and treatment was given as per hospital 

protocol. All the patients in symptomatic group were 

admitted in hospital and were administered 

corticosteroids and tocolytic medications. Route of 

delivery were individualized and caesarean section were 
performed according to obstetrical indication. All patients 

were followed till delivery. Test results were noted and 

analyzed. Qualitative data were analyzed by using Chi-

square test and Fisher’s exact tests whereas quantitative 

data were analyzed by using unpaired Student t test and 

Mann Witney’s test. Multiple logistic regressions were 

performed to assess the independent contributions of 

different variables in prediction of preterm delivery. P 

value <0.05 was considered significant. SPSS statistically 

software version 12.0 was used for data analysis.  

RESULTS 

Clinical characteristics of population are outlined in 

Table 1. In symptomatic group mean age of patients was 

23.38±3.77 years, mean gestation age 29.9143±3.688 

weeks, mean BMI was 25.6640±7.441kg/m2, mean 
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cervical length was 36.554±7.28mm.Whereas in 

Asymptomatic high risk group, mean age of patients was 

24.12±2.94 years, mean gestational age was 29.44±2.92 

weeks, mean BMI was 25.39±6.34kg/m2 and mean 

cervical length was37.230±4.4mm (Table 1). 

Table 1: Obstetrics variables. 

Characteristics 
Symptomati

c (n=50) 

Asymptomatic 

high risk (n=50) 

1-age     

<20 Years 7 (14%) 0 (0%) 

20-24 Years 28 (56%) 28 (56%) 

25-29 Years 11 (22%) 19 (38%) 

>30 Years 4 (8%) 3 (6%) 

Mean±SD 23.38±3.7 years 
24.12±2.94 

years 

2-gestational age 

<32weeks 30 (60%) 37 (74%) 

32-34weeks 18 (36%) 13 (26%) 

>34weeks 2 (4%) 0 (0%) 

Mean±SD 29.9±3.6 weeks 
29.44±2.92 

weeks 

3-parity     

G 1 22 (44%) 0 (0%) 

G2 19 (38%) 29 (58%) 

G3 4 (8%) 16 (32%) 

G4 5 (10%) 4 (8%) 

>G5 0 (0%) 1 (2%) 

3-BMI kg/m2     

<19.8 13 (26%) 10 (20%) 

19.8-26 18 (36%) 20 (40%) 

26.1-29 4 (8%) 3 (6%) 

>=29 15 (30%) 17 (34%) 

Mean±SD 25.6±7.4 kg/m2 25.39±6.34kg/m2 

4-cervical length 

<25mm 6 (12%) 2 (4%) 

26-35mm 10 (20%) 12 (24%) 

>34mm 34 (68%) 36 (72%) 

Mean±SD 36.55±4.43mm 37.230±4.9mm 

5-high-risk factors 

Previous 

preterm birth 
nil 15 (30%) 

Previous second 

trimester 

abotion 

nil 35 (70%) 

Multiple 

pregnancy 
nil 0 (0%) 

BMI: Body mass index; SD: Standard deviation 

Logistic regression is a type of regression analysis used 

for predicting outcome of categorical criterion variable 

based on one or more predictor variable. In Symptomatic 

group, by using multiple logistic regression analysis 

controlling for different risk factors for preterm delivery, 

positive FFN test and cervical length =25mm remained 

independent risk factor for preterm delivery (Table 2). 

Table 2: Risk estimation in symptomatic group. 

Variables Odd ratio 95%   CI 

Age <24/>24 years 0.56 .16/1.9 

Gestational age 0.4 .12/1.3 

Multi/nullipara 0.72 .23/2.2 

Veg/nonveg 0.84 .26/2.6 

Bmi<19.8/>19.8 0.81 .22/2.8 

Cervical length<25/>25mm 6 .64/55.6 

Previous h/o preterm birth 0.4 .1/1.5 

FFN positive/negative 4.33 1.2/15.2 

BMI: Body mass index; FFN: Fetal fibronectin test 

Table 3: Evaluation of FFN test in predictiing delivery 

within 14 days in symptomatic and asymptomatic 

high risk group. 

Symptomatic group 

Test 

results 

Delivery <=14 days 

from test 

Delivery >14 days 

from test 

FFN + 

(n=26) 
18 (69.2%) 8 (30.7%) 

FFN_(n=

24) 
0 (0%) 24 (100%) 

Asymptomatic high risk 

Test 

results 

Delivery <=14 days 

from test 

Delivery >14 days 

from test 

FFN+ 

(n=1) 
0 1 (100%) 

FFN 

(n=49) 
0 49 (100%) 

FFN+: fetal fibronectin positive test; FFN_: fetal fibronectin 
negative test 

Table 4: Evaluation of FFN test in predicting delivery 

within 48 hours, within 7 days and within 14 days in 

symptomatic group. 

  

Delivery 

within 48 

hours 

Delivery 

within 7 

days 

Delivery 

within 14 

days 

FFN + 

(n=26) 
12 (46.2%) 17 (65.4%) 18 (69.23%) 

FFN+: Fetal fibronectin positive test 

In symptomatic group, out of 50 patients who presented 

with preterm labour 52% (n=26) tested positive while 

48% (n=24) were tested negative for bed side dipstick 

test for FFN. Eighteen out of 26 (69.2%) who were tested 

positive with FFN test delivered within 14 days, thus 

making PPV 69.2% while none of patients who were 
tested negative delivered within 14 days thus 

NPV=100%, which is statistically significant p 

value=0.000 (Table 3). Whereas in asymptomatic high 

risk group only one out of fifty patients was tested 

positive for FFN dipstick test and all the fifty patients 

delivered >14 days after test. Since time from test to 

delivery within 14 days remains constant so no statistics 

could be computed (Table 3). 
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In symptomatic group, 12 out of 26 patients with positive 

FFN 46.2% (n=12/26) delivered within 48hrs, 65.4% 

patients (n=17/26) delivered within 7 days while 69.23% 

patients (n=18/26)   delivered within 14 days (Table 4). 

Sensitivity, specificity, PPV, NPV of FFN in 
symptomatic group for predicting risk of delivery within 

48 hours, 7 days, 14 days were calculated (Table 5). In 

symptomatic group sensitivity, specificity, PPV and NPV 

of FFN test in predicting delivery within 48 hours, 7 

days, 14 days was 100%, 63.2%, 46.2%, 100%; 100%, 

72.7%, 65.4%, 100%; 100%, 75%, 69.2%, 100% 

respectively (Table 5). 

Table 5: Efficacy of FFN Test in predicting delivery 

within 48 hours, within 7 days and within 14 days in 

symptomatic group. 

Statistics 
Delivery  

<=48 hours 

Delivery 

<=7 days 

Delivery 

<=14 days 

Sensitivity 100% 100% 100% 

Specificity 63.20% 72.70% 75% 

PPV 46.20% 65.40% 65.40% 

NPV 100% 100% 100% 

p value 0 0 0 

Positive LR 19.218 30.56 33.242 

PPV: Positive predictive value; NPV: Negative predictive 
value; LR: Likelihood ratio; FFN: Fetal Fibronectin test. 

Table 6: Evaluation of FFN test in predicting preterm 

delivery in symptomatic and asymptomatic high-risk 

group. 

Symptomatic group 

Test results 
Delivery 

<=37 weeks  

Delivery >37 

weeks 

FFN+(n=26) 20 (76.9%) 6 (23%) 

FFN_(n=24) 5 (20.8%) 19 (79.2%) 

Asymptomatic high-risk 

Test results 
Delivery <=37 

weeks 

Delivery >37 

weeks 

FFN+(n=1) 0 1 (100%) 

FFN_(n=49) 10 (20.4%) 39 (79.6%) 

FFN+: Fetal fibronectin positive test; FFN_: Fetal 
fibronectin negative test. 

In symptomatic group, 76.9% patients (n=20/26) with 

FFN positive result delivered preterm and 23% (n=6/26) 

delivered at term. Out of 24 patients with FFN negative 

test, 5 (20.8%) patients delivered preterm and 19 (79.2%) 

delivered at term (Table 6). Whereas in asymptomatic 

high risk group, 10 patients (20.4%) delivered preterm 

and 39 patients (79.6%) delivered at term (Table 6). 

Sensitivity, specificity, PPV, NPV of FFN in predicting 

preterm delivery in symptomatic high risk group was 

80%, 76%, 76.9% and 79.2%. Whereas sensitivity, 

specificity, PPV, NPV of FFN in predicting preterm 
delivery in asymptomatic high-risk group was 0%, 

97.5%, 0%, 79.6%. Positive likelihood ratio of FFN in 

predicting preterm delivery in asymptomatic high risk 

group was 0.451. Though the findings were statistically 

insignificant (Table 7). 

Table 7: Efficacy of FFN test in predicting preterm 

delivery (<=37 weeks in symptomatic versus 

asymptomatic high-risk group). 

Statistics Symptomatic 
Asymptomatic 

high-risk 

Sensitivity 80% 0 

Specificity 76% 97.50% 

PPV 76.90% 0% 

NPV 79.20% 79.60% 

p value 0 0.614 

Positive LR 16.661 0.451 

PPV: Positive predictive value; NPV: Negative predictive 
value; LR: Likelihood ratio; FFN: Fetal Fibronectin test. 

Table 8: Correlation between cervical length (CL) and 

FFN test in predicting preterm labour in symptomatic 

group. 

Statistics CL CL+FFN 

Sensitivity 0.2 0.8 

Specificity 0.96 0.52 

PPV 0.833 0.625 

NPV 0.545 0.722 

p value 0.082 0.18 

Positive LR 3.275 5.704 

PPV: Positive predictive value; NPV: Negative predictive 
value; LR: Likelihood ratio; FFN: Fetal Fibronectin test; 
CL: Cervical Length. 

In symptomatic group cervical length<=25mm is very 
specific and PPV of the test in predicting preterm 

delivery is very high 83.3%. When cervical length 

findings were combined with FFN test, NPV increases 

though the findings are statistically insignificant (Table 

8). Whereas in asymptomatic high-risk group cervical 

length <=25mm had high NPV 79.2%, however when 

cervical length is combined with FFN test it does not 

increase the NPV. The findings were statistically 

insignificant (Table 9). 

Table9: Correlation between cervical length (CL) and 

FFN test in predicting preterm delivery in 

asymptomatic high-risk group. 

Statistics CL CL+FFN 

Sensitivity 0 0 

Specificity 0.95 0.825 

PPV 0 0 

NPV 0.792 0.767 

p value 0.47 0.154 

Positive LR 0.913 3.398 

PPV: Positive predictive value; NPV: Negative predictive 
value; LR: Likelihood ratio; FFN: Fetal Fibronectin test; CL: 
Cervical Length. 
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DISCUSSION 

Preterm birth, delivery before 37 weeks of gestation, is a 

major obstetric and global health problem. It is the largest 

direct cause of mortality in infants aged less than 5 years 

and associated with serious morbidity in the surviving 
infants.12,13 In present study we evaluated bed side 

dipstick test for detecting fetal fibronectin in cervico-

vaginal secretions as a predictor of preterm delivery in 

symptomatic and Asymptomatic high risk group. 

Numerous studies have demonstrated that FFN is an 

excellent marker of preterm delivery with NPV >99% for 

predicting delivery sensitivity, specificity, PPV, NPV of 

FFN in predicting delivery within 7 days within 7 and 14 

days in symptomatic women. Body of literature related to 

FFN testing is large but heterogeneous. Some studies 

include only symptomatic patients while other includes 

only asymptomatic high risk group. Some studies 
evaluated the use of FFN testing with other predictors 

like risk scoring systems, bacterial vaginosis, or cervical 

length and other ultrasound measures in low risk 

population. 

Identification of patients at risk of preterm labour while 

ruling out those who are not is a fundamental but 

challenging goal for clinicians. Sensitivity, specificity, 

PPV, NPV of FFN in predicting delivery within 14 days 

and preterm delivery in symptomatic group in our study 

was 100%, 75%, 69.2%, 100% and 80%, 76%, 76.7%, 

78.2% respectively. The high NPV of FFN test may be of 
value may be of great value in avoiding unnecessary 

interventions with potentially hazardous medications in 

patients with uterine contractions and healthcare 

utilization by more accurately identifying symptomatic 

women who are not in true labor. 

In asymptomatic high-risk group, FFN test was positive 

in only 1 patient who delivered after 14 days from test 

and at term. Sensitivity , specificity, PPV, NPV of FFN in 

predicting preterm delivery in asymptomatic high risk 

group in our study was 0%, 97.5%, 0%, 79.6%.The high 

NPV  in predicting preterm delivery in asymptomatic 

high risk group may be of value in not only avoiding 
unnecessary hospital admission but also allaying the 

anxiety of these patients 

Our observation was similar to study conducted by Ismail 

Tekesin et al, who had reported sensitivity, specificity, 

PPV, NPV of FFN in predicting delivery within 7 days as 

81.8%, 76.7%, 19.6%, 98.4% respectively.14 Sensitivity, 

specificity, PPV, NPV of FFN in predicting delivery 

within 14 days was reported as 87.5%, 79.2%, 30.4% and 

98.4% respectively. Peaceman AM et al, reported high 

negative predictive values in predicting delivery within 7 

days, 14 days and at <37 weeks as 99.5%, 99.2% and 

84.5% respectively.15 

In recent randomized controlled trial of 97 women, Lowe 

et al, reported that a negative FFN test was associated 

with fewer and shorter ante partum admissions.16 In 

contrast, Grobman et al, found that FFN did not influence 

physician behavior or health care costs.17 The use of 

predictive tests for preterm labour and their influence on 

clinical behavior is an area that could be further 

examined. 

Limitations with FFN testing are recognized. FFN is 

found in male semen, maternal serum, and can be elicited 

with the inflammation caused by digital examination. A 

patient presenting with preterm labour symptoms with the 

history of vaginal examination or intercourse within 24 

hours is usually excluded from testing due to a higher 

probability of a false positive result. FFN also has the 

shortcoming of its expense and requires outside 

laboratory personnel for processing. 

FFN test provide useful information when there is 

uncertainty about whether to transport a symptomatic 
women for preterm labor from primary health care to 

higher centre with neonatal intensive care facilities. This 

test when conducted in women presenting for healthcare 

is at high risk for imminent preterm delivery would be 

valuable in enabling the choice of the most appropriate 

interventions for prolonging gestation. 

CONCLUSION 

Rapid bedside dipstick test for detecting FFN in cervico-

vaginal secretions seems to be future milestone in ruling 

out delivery within 14 days thus avoiding unnecessary 

hospital stay and medical interventions. The high 
negative predictive value may be of value in avoiding 

unnecessary interventions with potentially hazardous 

medications and identifying symptomatic women who are 

not in true labour and also allaying anxiety of 

asymptomatic high risk women. 
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