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Abstract 

Background: Labor induction is a common obstetric intervention, with mechanical methods like the Foley catheter gaining popularity due to their safety 

profile and effectiveness. This study aimed to compare the efficacy and safety of traction versus non-traction methods in Foley catheter-induced labor induction. 

Materials and Methods: This randomized controlled trial, conducted at Karnataka Institute of Medical Sciences, Hubli, over 12 months, involved 200 

pregnant women with singleton pregnancies. Participants were randomly allocated into two groups of 100 each: Group A (traction method) and Group B (non-

traction method) for Foley catheter-induced labor. Inclusion criteria encompassed primigravidae, multigravidas with previous vaginal deliveries, singleton 

cephalic pregnancies, previous LSCS >18 months, and gestational age 37-41 weeks. Exclusion criteria included premature membrane rupture, multiple 

pregnancies, malpresentations, intrauterine death, previous 2 LSCS, polyhydramnios, fetal compromise, and gestational age <37 or >41 weeks. Outcome 

measures included Bishop scores, mode of delivery, complications, infection rates, APGAR scores, and NICU admissions. Data collected was entered in excel 

sheet and analysed using SPSS version 20. Chi-square test and independent t test was used to study the significance.  

Results: The traction group demonstrated significantly shorter induction-to-expulsion time (median 6 vs 12.5 hours, p<0.001) and induction-to-delivery time 

(median 16 vs 20 hours, p<0.001) compared to the non-traction group. The mean change in Bishop score was higher in the traction group (2.3 vs 2.04, p=0.02). 

While the traction group showed a trend towards higher rates of vaginal deliveries (76% vs 70%) and successful VBAC (33% vs 22%), these differences were 

not statistically significant. No significant differences were observed in maternal and fetal complication rates between the groups. The traction group had 

slightly higher 5-minute APGAR scores (8.93 ± 0.24 vs 8.84 ± 0.39, p=0.03).  

Conclusion: The traction method in Foley catheter-induced labor induction may lead to faster cervical ripening and shorter induction-to-delivery intervals 

without compromising safety, although further large-scale studies are needed to confirm these findings. 
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1. Introduction 

In contemporary obstetric practice, labor induction is a 

frequently used obstetric intervention.1 Induction refers to the 

stimulation of contractions prior to the commencement of 

labor on its own, whether or not the membranes are ruptured. 

Cervical ripening frequently precedes labor induction when 

the cervix is closed or uneffaced.2 Induction of labor occurs 

about 20% of the time. When the advantages of induction for 

the woman or the fetus exceed the advantages of continuing 

the pregnancy, it is recommended.2 A number of maternal or 

fetal conditions, such as post-term pregnancy, hypertension, 

intrauterine growth restriction, or premature rupture of 

membranes, may need the induction of labor. Finding and 

implementing the safest and most efficient techniques for 

labor inductions is essential given the rising rate of these 

procedures.3 

Induction of labor can be achieved using mechanical, 

pharmaceutical, or non-pharmacological techniques. The use 

of mechanical techniques includes extra amniotic saline 

infusion, transcervical foley's catheter, and membrane 
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sweeping. Medication techniques employ PGE2, oxytocin, 

and misoprostol. Breast stimulation and sexual activity are 

examples of non-pharmacological techniques.4 

The use of a Foley catheter has become more common 

among the labor induction techniques accessible since it is 

comparatively safe, economical, and less likely to cause 

uterine hyperstimulation than pharmaceutical techniques.5 

Originally intended for bladder emptying, the Foley catheter 

is now used as a mechanical technique for cervical ripening 

and inducing labor. It works by exerting pressure on the 

internal os of the cervix, which causes prostaglandins to be 

released and cervical dilatation to be encouraged.6 

When using Foley catheters to induce labor, two main 

approaches have emerged: the traction method and the non-

traction method. The non-traction method permits the 

catheter to stay in place without additional tension, whereas 

the traction method includes providing constant stress to the 

catheter by attaching a weight or taping it to the inner thigh. 

Although both treatments are widely used, opinions differ as 

to which is better for accomplishing a successful induction of 

labor and enhancing the results for mothers and newborns.7 

Regarding the relative effectiveness of traction and non-

traction techniques, earlier research has produced 

contradictory findings. Application of traction may result in 

shorter induction-to-delivery durations and faster cervical 

dilation, according to some research.8 In contrast, other 

research has not discovered any appreciable variation 

between the two techniques in terms of mother satisfaction or 

induction success rates. These discrepancies in the literature 

emphasize the need for more research to identify the best 

method for inducing labor with a Foley catheter.9 

The consequences of discovering a better approach could 

be enormous. Reduced rates of unsuccessful inductions, a 

decline in the need for cesarean sections, and better outcomes 

for mothers and newborns could result from more efficient 

induction techniques.10  By minimizing the duration of 

hospital stays and the need for extra procedures, maximizing 

the use of Foley catheters for labor induction may also have 

financial advantages.11 

2. Materials and Methods 

This randomized controlled trial was conducted at the 

Karnataka Institute of Medical Sciences, Hubli, over a 12-

month period. The study population consisted of pregnant 

women with singleton pregnancies attending the antenatal 

clinic at KIMS, Hubli, Karnataka. Inclusion criteria 

encompassed primigravidae, multigravida with previous 

vaginal deliveries, singleton pregnancies, cephalic 

presentations, previous LSCS >18 months, and gestational 

age between 37-41 weeks. Exclusion criteria included 

premature rupture of membranes, multiple pregnancies, 

malpresentations, intrauterine death, previous 2 LSCS, 

polyhydramnios, fetal compromise, deteriorating maternal 

condition, and gestational age <37 or >41 weeks. 

The study recruited 200 participants from the 

Department of Obstetrics and Gynecology, randomly 

allocated into two groups of 100 each. Group A (study group) 

received induction of labor with Foley's catheter using the 

traction method, while Group B (control group) used Foley's 

catheter without traction. After obtaining informed consent, 

randomization was conducted by chit method. Cervical 

assessment was performed by the principal investigator using 

the modified Bishop Score. An 18G Foley's catheter was 

inserted under aseptic conditions and inflated with 60ml 

normal saline. For the traction group, a scale was attached to 

the catheter and pulled down to 750g traction, then anchored 

to the right thigh. The catheter was either spontaneously 

dislodged or removed within 24 hours, followed by cervical 

reassessment. A Bishop score >6 was considered favorable, 

leading to artificial rupture of membranes. Women with 

unfavorable cervixes after failed Foley's induction received 

PGE2 if necessary. The sample size of 200 was calculated 

based on a 13.6% prevalence of labor induction,12 with a 

permissible error of 7%.  

Participants were monitored for side effects of 

mechanical induction. Neonatal outcomes, including 

APGAR scores at 1 and 5 minutes and NICU admissions, 

were recorded. Post-delivery, women were monitored for 

signs of infection. Outcome measures included pre and post-

induction Bishop scores, number of favorable cervixes 

following induction, mode of delivery, intrapartum maternal 

and fetal complications, maternal and neonatal infection 

rates, APGAR scores, and NICU admissions. 

2.1. Statistical analysis 

The Data was entered into Microsoft Excel, and statistical 

analysis was done using SPSS software version 20.0. All the 

Qualitative variables were presented as frequency and 

percentages and the Quantitative variables like modified 

bishop score, induction to expulsion and induction to delivery 

were presented as mean with SD or median with IQR, 

depending on the data distribution. Chi-square test and 

independent t test were used to test the significance. A p-

value of <0.05 was considered statistically significant. 

3. Results 

Two hundred women were recruited, with 100 women in 

each group. Group A (study group) received induction of 

labor with Foley's catheter using the traction method, while 

Group B (control group) used Foley's catheter without 

traction. Table 1 presents the baseline characteristics of the 

study participants. The age distribution was similar in both 

groups, with the majority (70% in cases, 67% in controls) 

falling in the 19-25 years age range. There was no statistically 

significant difference in age distribution between the groups 

(p=0.20), indicating that the randomization process was 
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effective in creating comparable groups. Parity was also 

similarly distributed, with slightly more than half of the 

participants being primigravida in both groups (57% in cases, 

59% in controls). The proportion of women with a previous 

Lower Segment Cesarean Section (LSCS) was slightly higher 

in the case group (12% vs 9%), but this difference was not 

statistically significant (p=0.48). 

The mean Modified Bishop Score at the start of 

induction was comparable between the two groups (2.93 in 

cases vs 3.01 in controls, p=0.50), suggesting that both 

groups had similar cervical conditions at the beginning of the 

study. The indications for induction were also similarly 

distributed between the groups, with postdates being the most 

common reason in both (56% in cases, 52% in controls). 

Other indications included hypertension, gestational diabetes 

mellitus (GDM), intrauterine growth restriction (IUGR), and 

previous LSCS willing for vaginal birth after cesarean 

(VBAC). 

Table 2 reveals significant differences in the outcomes 

between the two methods. The traction method (cases) 

showed notably shorter induction to expulsion time (median 

6 hours vs 12.5 hours, p<0.001) and induction to delivery 

time (median 16 hours vs 20 hours, p<0.001) compared to the 

non-traction method (controls). Moreover, the mean change 

in Bishop score was significantly higher in the traction group 

(2.3 vs 2.04, p=0.02). These results strongly suggest that the 

traction method is more effective in promoting cervical 

ripening and expediting the labor process. The shorter 

induction to expulsion and delivery times could have 

important clinical implications, potentially reducing the 

overall duration of labor and associated risks. 

While the traction group had a higher rate of vaginal 

deliveries (76% vs 70%) and successful VBAC (33% vs 

22%), these differences were not statistically significant 

(p=0.3 and p=0.5 respectively). Although not statistically 

significant, the trend towards higher rates of vaginal 

deliveries and successful VBAC in the traction group is 

clinically relevant. This suggests that the traction method 

might be particularly beneficial for women attempting 

VBAC, though larger studies would be needed to confirm this 

observation. (Table 3) 

Table 1: Maternal demographic details 

Variable Study (n=100) Controls (n=100) p value 

Age in years   0.20 

19-25 70 (70%) 67 (67%) 

26-30 27 (27%) 24 (24%) 

>30 3 (3%) 9 (9%) 

Parity   0.78 

Primigravida 57 (57%) 59 (59%) 

Multigravida 43 (43%) 41 (41%) 

Previous LSCS 12 (12%) 9 (9%) 0.48 

Modified Bishop Score (mean) 2.93 3.01 0.50 

Indication For Induction    

Postdates 56 (56%) 52 (52%) 0.512 

Hypertension 10 (10%) 17 (17%) 

GDM 7 (7%) 10 (10%) 

IUGR 11 (11%) 8 (8%) 

Previous LSCS willing for VBAC 16 (16%) 13 (13%) 

 

Table 2: Bishop scores according to time to expulsion, delivery and its change 

 Cases 

Median (IQR) 

Controls 

Median (IQR) 

p value 

Induction to Expulsion time (in hours) 6 (4-8) 12.5 (12-16) p<0.001 

Induction to Delivery Time (in hours) 16 (12-20) 20 (18-25) p<0.001 

Mean Change in BS 2.3 2.04 0.02 

 

Table 3: Number of vaginal deliveries and VBAC in cases and controls 

 Cases 

Frequency (%) 

Controls 

Frequency (%) 

p-value 

Vaginal Delivery  76 (76%) 70 (70%) 0.3 

VBAC  33 (33%) 22 (22%) 0.5 
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The rates of NICU admission (88% vs 86%, p=0.67), 

intrapartum complications (19% vs 12%, p=0.17), and 

maternal complications (2% in both groups, p=1) were 

similar between the two groups, with no statistically 

significant differences. The similarity in complication rates 

suggests that the traction method does not increase the risk of 

adverse outcomes compared to the non-traction method. This 

is an important finding for the safety profile of the traction 

method. (Table 4) 

Table 4: Feto-maternal complications in cases and controls 

 Cases 

Frequency 

(%) 

Controls 

Frequency 

(%) 

p-value 

NICU 

admission 

88 (88%) 86 (86%) 0.67 

Intra-partum 

complications 

19 (19%) 12 (12%) 0.17 

Maternal 

complications 

2 (2%) 2 (2%) 1 

 

The APGAR scores at 1 minute were similar between the 

two groups (8.85 ± 0.44 vs 8.78 ± 0.48, p=0.28). However, at 

5 minutes, the traction group had slightly higher APGAR 

scores (8.93 ± 0.24 vs 8.84 ± 0.39, p=0.03), and this 

difference was statistically significant. The higher 5-minute 

APGAR scores in the traction group, although the difference 

is small, might indicate slightly better immediate neonatal 

outcomes. This could be a result of the shorter labor duration 

in the traction group, which might reduce fetal stress during 

labor. 

Table 5: APGAR scores at 1 minute and 5 minutes 

APGAR 

Score 

Cases 

Mean ± SD 

Controls 

Mean ± SD 

p-value 

At 1 min 8.85 ±0.44 8.78 ± 0.48 0.28 

At 5 min 8.93 ±0.24 8.84 ± 0.39 0.03 

4. Discussion 

The induction of labor is a common obstetric intervention, 

with mechanical methods like the Foley catheter gaining 

popularity due to their safety profile and effectiveness. This 

study aimed to compare the efficacy and safety of traction 

versus non-traction methods in Foley catheter-induced labor 

induction. Our findings suggest that the traction method may 

offer several advantages over the non-traction method, 

including faster cervical ripening, shorter induction-to-

delivery intervals, and potentially improved neonatal 

outcomes, without increasing the risk of maternal or fetal 

complications.  

The results of our study showed that the traction group 

had much lower induction-to-expulsion and induction-to-

delivery periods than the non-traction group. This conclusion 

is consistent with that of Fruhman et al.'s research,8 which 

showed that there was no statistically significant difference 

in the median time between the no-tension group and the 

tension group (16.2 vs. 16.9 hours; P=.814). However, the 

tension group had a considerably shorter median duration 

from catheter insertion to expulsion (2.6 vs 4.6 hours; 

P<.001) than the no tension group. In a similar vein, 

Lutgendorf et al13 found that the traction approach reduced 

the induction-to-delivery interval (mean 1.59 vs. 4.62 hours, 

p<0.01). These consistent results from various studies imply 

that traction treatment may really quicken the labor induction 

process. Gibson et al14 conducted a second randomized 

controlled experiment on 197 women to evaluate the efficacy 

of inner thigh taping in conjunction with traction using a 500 

cc weighted bag. Without changing the delivery time, traction 

did reduce the time to spontaneous catheter expulsion (p < 

0.001). Bishop score change and pain score change were 

comparable across groups.  

In our traction group, the mean change in Bishop score 

was substantially larger (2.3 vs. 2.04, p=0.02), suggesting 

more successful cervical ripening. This result differs from 

that of Ismail et al,15 who found that the mean change in 

Bishop Score was comparable for both approaches. Women 

had little pain when utilizing either approach. The reduced 

induction-to-delivery intervals shown in our study and others 

could be explained by the traction method's increased 

cervical ripening impact. 

Although the traction group had a tendency toward 

greater rates of vaginal deliveries and successful VBACs, 

these differences were not statistically significant, according 

to our analysis. This is in contrast to the results of Fruhman 

et al8 who found that the traction group had a considerably 

greater vaginal delivery rate (79% vs. 71%, p=0.365). Our 

findings, however, are more consistent with those of 

Lutgendorf et al who discovered no discernible variation in 

vaginal delivery rates between traction and non-traction 

techniques.13 Larger, multi-center studies are necessary to 

conclusively determine the effect of traction on mode of 

delivery, as these inconsistent results make clear. 

The lack of substantial variations in the rates of maternal 

and fetal complications between the two groups was a key 

finding of our study. This confirms that the traction method 

does not raise the likelihood of unfavorable outcomes and is 

consistent with the safety profiles reported in other 

studies.8,9,13 It is still debatable if using a Foley catheter to 

induce cervical ripening increases the risk of 

chorioamnionitis.16 Nonetheless, McMaster et al.'s meta-

analysis of 26 randomized trials 17 found that the incidence 

of chorioamnionitis is comparable when cervical ripening is 

achieved with a Foley catheter compared with PGE2 (relative 

risk [RR] 0.96; 95% confidence interval [CI] 0.66-1.38). 

There was no difference in the risk of maternal infection or 

newborn outcomes, according to a study by Ismail et al.15 
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Our traction group had marginally higher 5-minute 

APGAR scores than the control group, but the difference was 

not statistically significant. Despite this, the majority of 

research has not found any appreciable variations in newborn 

outcomes between traction and non-traction techniques.8,9 It 

is plausible that the abbreviated labor period linked to the 

traction technique could potentially mitigate fetal stress and 

lead to improved immediate neonatal outcomes. 

Although the traction method has demonstrated 

encouraging results in our work and others, it is vital to take 

into account potential downsides. Concerns regarding patient 

comfort and movement when using the traction approach 

have been brought up by certain studies. Despite the fact that 

our study did not explicitly measure patient comfort, 

anecdotal evidence did not point to any serious problems. In 

order to give a more thorough assessment of the two 

approaches, future research should incorporate metrics for 

patient comfort and satisfaction. 

In conclusion, our study adds to the growing body of 

evidence suggesting that the application of traction to Foley 

catheters during labor induction may lead to faster cervical 

ripening and shorter induction-to-delivery intervals without 

compromising safety. While questions remain regarding its 

impact on mode of delivery and patient comfort, the traction 

method appears to be a promising technique for optimizing 

the efficiency of labor induction. Further large-scale, multi-

center randomized controlled trials are needed to confirm 

these findings and explore their implications for specific 

patient populations, such as those attempting VBAC. 

5. Conclusion 

The traction method applied to Foley catheters during labor 

induction demonstrates promise in accelerating cervical 

ripening and reducing induction-to-delivery intervals without 

increasing maternal or fetal complications. Although further 

large-scale studies are needed to confirm these findings and 

explore its impact on specific populations, such as those 

attempting VBAC, the traction method holds potential for 

optimizing labor induction and improving maternal and 

neonatal outcomes in clinical practice. 

6. Limitations 

In this study the constant pressure on the foley’s catheter 

could not be maintained. Most cases of mechanical induction 

needed an additional pharmacological method to enter 

established labour. 
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