
INTRODUCTION
In 2018, the ARRIVE trial showed that a gestational age of 39 weeks is the 
optimal time for delivery in low-risk pregnancies due to decreased cesarean 
section rates and improved neonatal outcomes. Since then, the number of 
patients undergoing labor induction has increased significantly. This change in 
practice has been associated with increased Labor & Delivery volumes, longer 
hospital stays, decreased patient satisfaction, increased pain with delivery, and 
likely increased costs. Therefore, it is important that obstetricians use the 
safest, most effective, and most practical methods of labor induction, while 
also taking into account patient satisfaction.  

Several methods of cervical ripening for labor induction are commonly used. 
These include mechanical methods such as cervical dilators, osmotic dilators, 
and foley catheters as well as pharmacologic methods using prostaglandins 
and oxytocin. Prior research has shown that mechanical methods are superior 
to pharmacologic methods in that they are as effective in achieving cervical 
ripening without as many associated adverse maternal and neonatal effects. 
Additionally, trans-cervical Foley catheter placement with simultaneous 
administration of oxytocin or prostaglandins has been shown to result in a 
shortened time to delivery when compared to sequential methods of cervical 
ripening.

Foley catheters are available in many different sizes and are often inflated to 
varying volumes based on availability or attending preference. Different sizes 
of foley catheters for cervical ripening have previously been compared. These 
studies showed varying results with some concluding no difference in time to 
delivery while some showed a shorter time to delivery using a larger size 
Foley catheter. However, these studies have greatly varied in their protocols. 
Administration of either prostaglandins or oxytocin was not standardized, 
many different sizes of Foley catheters were used, and in many cases, the 
studies were underpowered.

In this study, our primary objective is to compare time to delivery following 
placement of 10, 30, or 70 mL trans-cervical Foley catheter, used for cervical 
ripening during induction with simultaneous administration of Oxytocin.  

Our secondary objective is to determine differences in pain and maternal 
satisfaction scores amongst the varying trans-cervical Foley catheter sizes. 

We hypothesize that we will find a shortened time to delivery but a higher 
pain score in the larger 70 mL trans-cervical Foley catheter group with greater 
satisfaction scores in the smaller trans-cervical Foley catheter groups. 

Here, we present our initial findings. 

This randomized controlled trial was performed at a single community hospital 
in San Bernardino, CA with approximately 3500 deliveries per year.  
Participants were at least 21 years of age with a term, defined as 37 or more 
weeks of gestation, singleton, cephalic pregnancy. Patients were induced 
electively (over 39 0/7 weeks) or for medical or obstetric indications (over 
370/7 weeks). All women were required to have intact membranes with a 
Bishop score of six or less. Women were excluded if there was a 
contraindication to vaginal delivery, a prior cesarean delivery, a 
contraindication to trans-cervical foley placement (such as unexplained vaginal 
bleeding, latex allergy, or low lying placenta), latex allergy, known uterine or 
vaginal infection, ruptured membranes, multiple gestation, or if the patient did 
not read in either English or Spanish, or was unable to give informed consent. 

Participants were enrolled in the study upon arrival to labor and delivery prior 
to beginning the induction process. A block randomization scheme was used to 
determine Foley catheter size, 10mL, 30mL, or 70mL. Placement of the catheter 
was then performed by a resident or attending physician. All patients received 
simultaneous Pitocin administration upon placement of the catheter. Once the 
foley catheter was expulsed or removed by the physician, the patient was given 
a survey to complete. Management of the induction and labor after expulsion / 
removal of the catheter was under the direction of the attending physician.

The primary outcome was the length of time to delivery following trans-
cervical Foley catheter placement - 10, 30, or 70 mL, when used for cervical 
ripening during induction with simultaneous administration of Oxytocin. 
Secondary outcomes were the difference in maternal satisfaction and pain 
scores as assessed by a patient questionnaire.

Other collected measures included BMI, race, mode of delivery, use of 
intravenous pain medication or epidural, maximum dose of oxytocin 
administered, presence of chorioamnionitis, presence of postpartum 
hemorrhage, APGAR scores, neonatal blood gases, and NICU admission. 

Ordinal and continuous variables were compared for the three Foley catheter 
size groups using a one-way ANOVA, followed by the Bonferroni method for 
groups with a difference. Categorical variables were compared using a Chi-
squared. 

The survey questions were divided into two domains: questions about 
satisfaction, and questions about pain. A chronbach’s alpha test was performed 
to determine reliability of the scale for each domain. Questions determined to 
be misinterpreted were discarded. Results of the survey were compared for the 
3 transcervical Foley catheter size groups using a one-way ANOVA.  The 
Bonferroni method was used to determine which groups differed if a 
statistically significant difference was noted between the groups.

Statistically analysis was performed using SPSS (versions 27.0.0.0 IBM Corp.), 
and statistical significance was considered at a P=0.05. This study was 
conducted with the approval of the ARMC Institutional Review Board.

Figure 2: Comparison 
of results for the three 
transcervical Foley 
catheter size groups

The total time to delivery from placement of the transcervical Foley bulb 
did not differ between the 3 Foley catheter size groups (10mL: 19:27 
±12:22, 30mL: 32:09 ±29:50, and 70mL 22:12 ±13.26, times expressed 
as hh:mm, P=0.167). 

We found no differences in patient satisfaction, nor experience of pain, 
including pain scores at placement and removal for the three transcervical 
Foley catheter size groups. One patient in the 70mL transcervical Foley 
catheter group received an epidural prior to placement of the Foley bulb, 
and one in the 10mL transcervical Foley catheter group received an 
epidural when the Foley was still in place.

Patient recruitment will continue on this study, but preliminary results 
suggest no difference in time to delivery, nor in patient satisfaction or 
perception of pain with 3 different transcervical Foley catheter sizes. This 
suggests the size of catheter used in conjunction with oxytocin for 
cervical ripening during induction of labor may be at the physician or 
patient’s discretion. 
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Our primary objective was to compare time to delivery following three 
sizes of trans-cervical Foley catheter placement - 10, 30, or 70 mL, when 

used for cervical ripening during induction of labor with simultaneous 
administration of Oxytocin. 

Our secondary objective was to determine differences in maternal 
satisfaction depending on trans-cervical Foley catheter size.

METHODS

OBJECTIVE

RESULTS DISCUSSION

References

A Randomized Controlled Trial of 10, 30 , and 70 mL Transcervical Foley Catheters for Cervical Ripening During Induction of Labor: Time 
to Delivery and Patient Satisfaction

Is Bigger Better? 
Inessa Dombrovsky DO, Kristina Roloff DO MSc MPH FACOOG, RJ Stowe DO MPH, Camille Okekpe DO MSc, Guillermo Valenzuela MD MBA 

Department of Obstetrics & Gynecology, Division of Maternal Fetal Medicine, Arrowhead Regional Medical Center; Colton, CA

Mean or N Range or (%)
Age (years) 26.6 18-45

Gravidity 2.65 1-7
Parity 1.12 0-5

Gestational age (Weeks) 39 37.0-40.6
BMI (Kg/m2) 32.8 21-46
Bishop score 2.78 0-6

Race
Hispanic 43 (88%)

Black 3 (6%)
White 3 (6%)

Figure 1: Demographics of the 49 
patients enrolled in this study to 
date.

10mL 30mL 70mL P
N=19 N=15 N=15

Demographics
Age (years) 26 (±6.3) 27.2 (±7.5) 26.7 (±7.1) 0.88

Gravidity 2.5 (±1.6) 2.8 (±2.2) 2.7 (±1.6) 0.852
Parity 1.2 (±1.4) 1.1 (±1.4) 1.1 (±1.1) 0.98

Gestational age 39.3 (±.7) 38.9 (±1.1) 38.9 (±.8) 0.409
BMI (kg/m2) 32.5 (±6.7) 32.9 (±5.5) 33.1 (±5.6) 0.95

BMI Category
Not obese 4 (21%) 6 (40%) 4 (27%) 0.802

Class 1 obesity (BMI 
30-34.9) 8 (42%) 3 (20%) 5 (33%)

Class 2 obesity (BMI 
35-39.9) 5 (26%) 3 (20%) 4 (27%)

Class 3 obesity (BMI 
>=40) 2 (11%) 3 (20%) 2 (13%)

Nulliparous 9 (47%) 8 (53%) 6 (40%) 0.764
Multiparous 10 (52%) 7 (47%) 9 (60%)

Race
Hispanic 18 (95%) 13 (87%) 12 (80%) 0.611

Black 1 (5%) 1 (7%) 1 (7%)
White 0 (%) 1 (7%) 2 (13%)

Labor characteristics
Bishop Score (placement) 3.6 (±1.5) 1.7 (±1.7) 2.9 (±1.4) 0.003

Bishop Score (removal) 5.5 (±1.9) 5 (±2.5) 5.1 (±1.6) 0.77
Type of pain control

None 2 (10%) 2 (13%) 1 (7%) 0.737
Narcotics (IV Stadol) 1 (5%) 0 (%) 0 (%)

Epidural 16 (84%) 13 (87%) 14 (93%)

Maximum oxytocin 
infusion rate (munits/min) 12.7 (±5.6) 15.1 (±6.6) 13.5 (±4.7) 0.495

Duration of induction to 
delivery

Time Foley in place 
(h:mm) 02:22 (±02:14) 04:05 (±03:13) 05:56 (±03:54) 0.007

Time Foley placement to 
delivery (h:mm) 19:27 (±12:22) 32:09 (±29:50) 22:12 (±13:26) 0.167

Mode of delivery
Vaginal delivery 16 (84%) 10 (67%) 13 (87%) 0.671

Vacuum assisted vaginal 
delivery 1 (5%) 2 (13%) 1 (7%)

Cesarean delivery 2 (11%) 3 (20%) 1 (7%)

Foley pain score
Pain at Foley placement 405 (±2.8) 4.93 (±2.3) 4.53 (±2.7) 0.625

Pain at Foley removal 2.32 (±2.8) 3.2 (±2.7) 4.4 (±3.3) 0.127

Complications
Chorioamnionitis 1 (5%) 2 (13%) 2 (13%) 0.661

Postpartum hemorrhage 2 (11%) 0 3 (20%) 0.194
NICU admission 1 (5%) 4 (27%) 0 0.036

Low Apgar at 1 minute 2 (11%) 1 (7%) 0 0.443
Low Apgar at 5 minuts 0 0 0 N/A
Low neonatal cord pH 0 0 0 N/A

High neonatal cord base 
excess 1 (6%) 1 (7%) 1 (7%) 0.988

10mL 30mL 70mL P
N=18 N=15 N=15

Scale: 1= Strongly disagree -- 5=Strongly 
agree

I felt well informed about the method of 
induction that my provider would be using 4.50 (±.71) 4.67 (±.52) 4.53 (±.52) 0.731

I experienced pain during placement of 
the Foley catheter 3.50 (±1.25) 3.80 (±.94) 3.47 (±1.13) 0.666

I experienced pain while the Foley 
catheter was in place 2.50 (±1.20) 3.30 (±.98) 2.87 (±1.30) 0.137

I experienced pain during labor 3.50 (±1.10) 3.40 (±.99) 3.40 (±.91) 0.946
I am satisfied with the treatment 4.39 (±.85) 4.00 (±.93) 3.87 (±.99) 0.243

I would recommend this method of 
induction to a friend or family member 3.78 (±1.17) 3.47 (±.83) 3.80 (±.86) 0.578

Scale: 1=Not at all satisfied -- 5=Stronly 
satisfied

How satisfied are you with your method 
of induction 4.28 (±1.13) 4.07 (±.88) 4.20 (±.78) 0.818

How satisfied are you with your overall 
treatment 4.39 (±.85) 4.53 (±.64) 4.53 (±.74) 0.815

Figure 3: Results of 
patient survey regarding 
satisfaction and 
perception of pain.


