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ABSTRACT 

Introduction: 

Induction of labor involves a variety of methods, such as pharmacological, non-pharmacological 

(mechanical), and combination techniques. The possible advantages of combining methods 

highlight the need for further research to enhance labor induction techniques.  

Objective: 

The objective of the present study was to evaluate the effects of combining oxytocin with Foley’s 

catheter and stripping of membrane on the health outcome of the mother.  

Methods: This study was an observational clinical study conducted in the Rising Medicare 

Hospital, Kharadi, Pune, Maharashtra, India between 11th March 2021 to 12th September 2023. 

Pregnant women were divided into three groups according to the induction techniques used as 

pharmacological, non-pharmacological, and combined methods of IOL. Data analysis was done 

using IBM SPSS Statistics version 20. 

Results: The present study involved 296 pregnant women who underwent labor induction. The 

combined methods of IOL showed the highest 66.71 % normal delivery rates and 15.71 % 

instrumental (vaginal) delivery rates compared to both pharmacological 53.1 % and non-

pharmacological 49.0 % with negligible instrumental (vaginal) delivery rates. Combined methods 

showed very less (1.57 %) chances of C-section (LSCS) rates than both pharmacological (43.35 %) 

as well as non-pharmacological methods of IOL (49.06 %).  

Conclusion: The combined methods showed a 75 % success rate within 12 hours of initiation of 

the dose of induction of labor and are highly significant for achieving a normal mode of delivery 

with fewer maternal complications. Further research is needed to optimize these combined methods 

for improved maternal health outcomes. 

 

1. Introduction: 

Induction of labor is a common procedure in modern 

obstetrics since it is frequently performed to prevent 

unfavorable neonatal and maternal outcomes [1]. The 

procedure involves stimulating uterine contractions to 

facilitate delivery before the onset of natural labor [2-4]. 

According to research, 20 % to 25 % of all deliveries are 

preceded by labor induction, making it a common 

obstetric technique [4 & 5].  It is indicated when the 
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continuation of the pregnancy poses a great danger to the 

well-being of the mother, neonate, or both [6].  

The pharmacological method of induction of labor is 

frequently achieved using prostaglandin E1 

(misoprostol), prostaglandin E2 (dinoprostone), and 

oxytocin a hormone [7 & 8]  along with non-

pharmacological (mechanical) methods like Foley 

catheter and stripping of the membrane [9 & 10] to assist 

ripen the cervix and cause contractions to speed up the 

start of labor. The potential synergistic effects seen when 

non-pharmacological (mechanical) and pharmacological 

treatments are merged to support the induction process 

serve as reasons for the investigation of combination 

methods [11].  Nonetheless, there is constant conflict on 

the effectiveness of these combinations, as seen by the 

inconsistencies in the findings of research comparing 

various induction techniques [12]. A mixed technique 

used for labor induction is the combination of oxytocin, 

membrane stripping, and Foley's catheter. Prior studies 

have demonstrated the importance of non-

pharmacological (mechanical) techniques such as the 

Foley catheter in cervical ripening and the onset of labor. 

It is also possible that these techniques could improve the 

efficacy of pharmacological medicines like oxytocin 

[13]. Prostaglandins and mechanical dilatation 

techniques have been recommended as possible ways of 

reducing the rate of induction failure as well as 

improving the advancement of labor because of their 

combined effect on cervical ripening [14].  Despite of 

this many researchers clearly stated that there is a lack of 

comprehensive studies on the combination techniques 

for inducing labor [15-17]. Comparative studies are 

required to examine various combination strategies, such 

as misoprostol [18 & 19], and oxytocin with mechanical 

methods. Enhancing maternal and neonatal healthcare 

needs research on the long-term results, safety, 

effectiveness, and patient preferences of combination 

induction methods. [20-23] Studies have also examined 

the connection between the combined technique of labor 

induction and outcomes like cesarean birth and failed 

induction rates [24]. The current literature on the 

induction of labor using combined methods found 

several gaps in knowledge and areas that warrant further 

investigation. 

2. Objectives: 

The objective of the study was to evaluate the effects of 

combination induction approaches, namely oxytocin 

administered with membrane stripping and oxytocin 

administered with a Foley catheter a blend of 

pharmacological and non-pharmacological (mechanical) 

labor induction methods to offer insights regarding the 

most effective method for labor induction. 

Study design: 

 

Figure 1 Study flow 

 

 

 

 

 

 

 

 

 

 

Study Design: n: 296 Participants 

 

Pharmacological methods of 

IOL n: 173 (58.45 %) 
Non-Pharmacological 

(mechanical) methods of 

IOL (n: 53, 17.91 %) 

Combined methods of 

IOL (n: 70, 23.65 %) 

Misoprostol 25 μg (n: 

84, 28.38%) 
Foley’s catheter plus 

oxytocin drip via IV (n: 

55, 18.58 %) 

Foley’s catheter 14F (n: 

11, 3.72 %) 

Stripping of membrane (n: 

42, 14.19 %) 

Misoprostol 50 μg (n: 

84, 28.38 %) Membrane stripping plus 

oxytocin drip via IV (n: 

15, 5.07 %) 

 
Dinoprostone 0.5 mg 

(n: 5, 1.69 %) 
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3. Methods: 

This study was an observational type of study conducted 

in Rising Medicare Hospital in Kharadi, Pune, 

Maharashtra, India, between 11th March 2021 and 12th 

September 2023. It was approved by the hospital ethics 

committee approval number: ECR/1578/Inst/MH/2021, 

date of registration was 30 September 2021. Patients 

were explained the study by a trained healthcare provider 

before the start of the induction process and written 

consent was obtained from those who were willing to 

participate in the study. Standardized protocol of 

induction and active phase management was followed 

throughout the study. The first group named 

“pharmacological methods” considered women induced 

with 25 ưg and 50 ưg misoprostol respectively and 0.5 

mg dinoprostone gel. The second group named “non-

pharmacological (mechanical) methods” included 

women induced using transcervical Foley catheter filled 

with 30 cc normal saline and stripping of membrane. All 

interventions were administered intracervically. The 

third group named the combined methods group 

employed a blend of pharmacological and non-

pharmacological methods for the induction of labor 

(IOL). This cohort included women who were induced 

using a transcervical Foley catheter (14 F) filled with 30 

cc normal saline, coupled with the administration of 

oxytocin at an initial dose of 2 milliunits every 15 

minutes, increasing up to a maximum of 40 milliunits via 

the intravenous route. Additionally, stripping of the 

membrane was performed in conjunction with oxytocin 

administration under the same dosing regimen [11]. 

Every six hours, the dose was repeated until the desired 

Bishop score and uterine contraction were attained. 

Cesarean delivery is performed by healthcare providers 

if the patient is in labor (>4 cm dilated and at least 90% 

or > 5 cm dilated) after 36 hours of cervical ripening or 

after 12 hours of activation. Data analyses were done by 

using IBM SPSS Statistics version 20. 

Participant selection criteria: 

Inclusion Criteria: All the pregnant women above 18 

years of age were admitted to the labor room and who 

were expected to undergo induction. 

Exclusion Criteria: Less than 37 weeks of gestation; 

scarred uterus (previous surgery on the uterus, i.e., 

cesarean delivery); twin’s pregnancy; breech 

presentation; and fetal anomalies. 

Statistics used: 

In the data analysis, categorical variables were compared 

with Pearson's Chi-square test, and the importance of 

independent variables was assessed with likelihood ratio 

tests. Logistic regression models utilize Nagelkerke R2 to 

determine explained variation, while multivariate 

logistic regression examines relative risks for ineffective 

labor induction techniques, and binomial logistic 

regression assesses event probabilities like PV results. 

Statistical significance was determined at p < 0.05. 

Outcome measures assessed: 

In the present study the following maternal outcomes 

were assessed: cervical status and bishop score as per 

Vaginal Examination (PV) findings, the success rate of 

induction, cesarean section (LSCS) rate, normal delivery 

rates, postpartum hemorrhage, perineal tear, and mother 

satisfaction to evaluate the effectiveness of the 

interventions. 

4.  Results and discussion: 

There were a total of 680 women admitted to the labor 

room during the study period from 11th March 2021 to 

12th September 2023. Of them, 187 denied participating, 

whereas 197 participants were excluded from the study 

as they were not fitting the inclusion criteria. The final 

count was 296 women who met the eligibility criteria and 

were willingly ready to participate were enrolled in the 

study. 

All the patients enrolled were from the same 

demographic and clinical characteristics.  

Presentation of findings regarding the efficacy of 

each induction method: 

Out of 296 participants, 58.45% received 

pharmacological methods of induction of labor (IOL), a 

smaller subset of patients 17.91% of the total were 

treated with non-pharmacological methods of IOL 

whereas, combined methods of IOL to handle 23.65% of 

the subjects.  

Statistical description: 

Table 1 Model Summary 

-2 Log likelihood Nagelkerke R Square 

201.658 .665 
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For the interpretation and reporting of the results from a 

Binomial Logistic Regression Analysis, Table 1 displays 

that the Nagelkerke R2 value was 66.5%. It revealed that 

the variation in the dependent variable is accounted for 

by the model. 

Binomial logistic regression is utilized to estimate the 

probability of an event, such as positive cervical status as 

per PV findings. If the estimated probability exceeds 0.5, 

the event is classified as occurring (e.g., favorable 

cervical status as per PV findings); if it is below 0.5, the 

event is classified as not occurring. This method is 

commonly employed to predict correct classification 

based on independent variables, necessitating an 

assessment of the predicted classification against the 

actual classification.  

Table 2 Classification Table 

Observed Predicted 

  Cervical status after 1st dose Percentage 

Correct 
  Not Favorable Favorable 

Cervical Status 

after 1st dose 

Not Favorable 97 29 77.0 % 

Favorable 15 155 91.2% 

Overall Percentage   85.1% 

The percentage of correct predictions was 85.1% at the 

base of the table. This indicated that for the 296 

observations (females) used in this model, the model 

correctly predicted whether cervical status as per PV 

examination findings favored 85.1% of the time. 

 

Cervical status as per PV (Per Vaginal) findings: 

Table 3 Cervical status 6 hours after initiation of induction process 

Cervical favorability as per PV findings after first dose 

Method 
Not Favorable Favorable Subtotal 

Subjects % Subjects % Subjects % 

Pharmacological 85 49.1% 88 50.9% 173 100.0% 

Non-

Pharmacological 

26 49.1% 27 50.9% 53 100.0% 

Combined 15 21.4% 55 78.6% 70 100.0% 

It was observed that for the combined method of 

induction, 78.6% of cervical rate (PV findings) were 

favorable compared to pharmacological and non-

pharmacological methods. 

Testing of Hypothesis: 

H0: Different methods of labor induction and cervical 

status as per PV findings is independent against each 

other 

H1: Different methods of labor induction and cervical 

status as per PV findings are dependent on each other. 

The reported χ2=16.758 with df 2 and p value is 0. H0 is 

rejected and there is dependence on cervical status as per 

PV findings because of interrelated methods. 

http://www.jchr.org/
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Table 4 Comparison of Result of first dose and Method of induction 

Result of induction after first dose 

Method 

Failed Successful Subtotal 

Subject

s 

% Subject

s 

% Subjec

ts 

% 

Pharmacological 41 23.7

% 

132 76.3

% 

173 100.0

% 

Non-

Pharmacological 

4 7.5% 49 92.5

% 

53 100.0

% 

Combined 6 8.6% 64 91.4

% 

70 100.0

% 

The success rate of the combined labor induction 

approach was 91.43%, which was similar to the non-

pharmacological method's success rate 92.5% compared 

to 76.3 % of pharmacological method. 

Explanation: The non-pharmacological method's 

increased success rate can be ascribed to its utilization in 

patients who are in an active or partially active phase of 

labor already. As opposed to the non-pharmacological 

strategy, the pharmacological approach is frequently 

used for patients who are in inactive phases of labor 

induction, showing 0 cm dilation or intact OS, and due 

to this there are chances of lower success rate. Thus, we 

can say that the stage of labor at which labor induction 

techniques are used affects their efficacy. 

 

Table 5 Comparison of result of induction and cervical status (PV examination findings) after first dose of induction of 

labor 

  Result of first dose 

  Failed Successful Subtotal 

  Subjects % Subjects % Subjects % 

Cervi

cal 

status 

after 

1st 

dose 

Not 

Favorable 

51 40.5% 75 59.5% 126 100.0% 

Favorable 0 0.0% 170 100.0% 170 100.0% 

From the table 5, it was observed the results of the first 

dose were strongly correlated with the various labor 

induction strategies (pharmacological, non-

pharmacological, and combined approaches), as 

demonstrated by χ2=12.242, df=2, and p-value=0.002, 

which resulted to the null hypothesis being rejected. At 

the 5% level of significance, the null hypothesis was 

rejected due to the substantial correlation that was 
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discovered between the results of the cervical status as 

per PV examination and the first dose, as evidenced by 

χ2=83.133, df=1, and p-value=0. 

Table 6 Comparison of cervical status (PV findings) with result after second induction dose 

Result of 2nd induction dose 

  Failed Successful Subtotal 

  Count Percent

age 

Count Percenta

ge 

Count Percenta

ge 

Cervical 

status after 

2nd dose 

Non-favorable 30 100.0% 0 0.0% 30 100.0% 

Favorable 1 3.3% 29 96.7% 30 100.0% 

Furthermore, a satisfactory outcome with the second 

dosage was 96.7% which significantly correlated with 

the favorable cervical state (PV examination findings), 

with a χ2=56.129, df=1, and p-value=0 statistical 

analysis, the null hypothesis was rejected, suggesting a 

substantial correlation between the results of the cervical 

status and bishop score as per PV examination finding 

following the administration of the second dose and the 

outcome.  

 

Table 7 Comparison of cervical status (PV findings) and Result after third induction dose 

  Result of 3rd dose 

  Failed Successful 

  Count Percentage Count Percentage 

Cervical 

status 

after 3rd 

dose 

Non-favorable 11 100.0% 0 0.0% 

Favorable 0 0.0% 8 100.0% 

 

It was observed that successful results of the 3rd dose 

were 100% associated with favorable cervical status and 

the bishop score as per PV findings. The reported χ2 was 

19, df 1, and p value was 0. The null hypothesis was 

rejected. Thus, from the above findings it was concluded 

that there is a strong association between cervical status 

and bishop score as per PV examination findings after 

administration of the third dose and the result of the third 

dose. 

 

Result of Induction: 

Table 8 Result of Induction of labor 

 Result of Induction 

 Failed Successful Aborted 

Methods Count % Count % Count % 

http://www.jchr.org/
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Pharmacological 21 12.10% 131 75.70% 2 1.20% 

Non-Pharmacological 6 11.30% 33 62.30% 0 0.00% 

Combined 6 8.60% 61 87.10% 0 0.00% 

It was observed that combined method of induction 

yielded 87.1% successful results, indicating normal 

delivery. This showed that the combined method of 

induction is highly significant for achieving a normal 

mode of delivery.  

Explanation: The success of labor induction is termed 

as the starting of the initiation of the labor pains which 

are continuous, periodical (at regular intervals), and 

moderate to strong strength that are considered positive 

results. The result of induction of labor is defined as the 

type of childbirth. There were two indicators first 

Success rate of IOL and second was failure of IOL as 

well as the patient aborted from the IOL process. 

Ultimately the patients from second indicators were 

shifted to cesarean section. As per the data from the 

above table, the combined methods of IOL showed a 

higher success rate than the other two methods and the 

combined methods of IOL showed fewer patients to shift 

to cesarean (LSCS). 

Table 9 Comparison of Methods of IOL wise mode of delivery 

 Mode of delivery 

 Normal (Vaginal) Instrumental (Vaginal) LSCS (Caesarean) 

Methods Subjects % Subjects % Subjects % 

Pharmacological 92 53.2% 6 3.5% 75 43.4% 

Non-

Pharmacological 

26 49.1% 1 1.9% 26 49.1% 

Combined 46 65.7% 11 15.7% 13 18.6% 

It was observed that combined method of induction 

produced 65.7% successful results, indicating normal 

delivery with negligible postpartum hemorrhage 5.71 % 

compared to pharmacological methods of IOL 10.55 % 

and Non-pharmacological methods of IOL 15.09 %. This 

showed that the combined method of induction is highly 

significant for achieving a normal mode of delivery. 

Explanation: Postpartum hemorrhage (PPH) is a serious 

complication that can occur during or after childbirth. In 

pharmacological methods, the rate of PPH was found to 

be 10.9%, while in non-pharmacological methods, the 

rate was higher at 15.09%. However, when both methods 

were combined, the incidence of PPH was much lower, 

at only 5.71%.  

The combined methods of IOL showed the highest rates 

of perineal tears 8.57% than pharmacological methods of 

IOL which showed 2.89 % of perineal tears and non-

pharmacological methods of IOL presented very less i.e. 

1.89 % of perineal tears. 

Explanation: This result can be caused by higher 

vaginal delivery success rates associated with these 

methods, which require perineal tearing during labor, 

especially when the baby's head comes through the 

vaginal opening. Thus, even though perineal tears tend to 

occur during labor, it was found that the combined 

approach of induction is optimal to ensure a normal 

(vaginal) delivery [15]. Additionally, from the study, it 

was observed that the combined method of induction 

reduces the chances of admitting women to the ICU. 

Whereas, as per the patient’s satisfaction rate, we found 

contradictory results, the women receiving non-

pharmacological (mechanical) labor induction 
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techniques showed better rates of maternal satisfaction 

compared to pharmacological procedures. Combined 

methods showed near results of patient satisfaction with 

the non-pharmacological (mechanical) approach. 

Explanation: This is because pharmacological 

procedures usually require multiple doses to induce labor 

pain and more time for delivery. The non-

pharmacological approaches, which were started after 

the commencement of labor pain and with some cervical 

dilation, resulted in satisfactory shorter procedure 

initiation and delivery times [25].  

Limitations of the study and suggestions for future 

research: 

1. Small Sample Size: The study had a limited sample 

size, potentially impacting the generalized ability of the 

findings.  

2. Lack of multicenter data: The study has included data 

from one hospital 

3. Different ways of outcomes lead to a difficult 

comparison of methods  

5: Conclusion: 

In the present study, the integration of combined labor 

induction methods has demonstrated promising results in 

optimizing maternal output. The findings underscore the 

importance of personalized and comprehensive 

approaches to labor induction, emphasizing the need for 

further research to refine and optimize these combined 

methods for improved maternal and neonatal health 

outcomes. 
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