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Abstract 
Objective: To assess awareness, knowledge and perceptions of antenatal care-seeking women 
about cervical ripening (CR) and induction of labor (IOL), and their attitude towards these inter-
ventions. Methods: An observational descriptive cross-sectional study which was conducted at an 
Egyptian teaching hospital. A questionnaire-based interview covered items on women’s demo-
graphic and clinical data, as well as their awareness, knowledge, perception and attitude towards 
specific methods of CR and IOL. Results: A total of 853 questionnaires were analyzed, and 442 re-
spondents (51.8%) were aware of CR and IOL. Knowledge of Oxytocin use was noted in 215 par-
ticipants (48.6%), of membrane sweeping in 85 (19.2%), of Foley’s catheter in 110 (24.9%) and of 
Misoprostol in 84 (19.0%). The procedures were perceived to prevent cesarean section in 219 re-
spondents (49.5%). History of previous IOL was a predictor of awareness (OR: 5.19, 95% CI: 1.6 – 
11.23, p = 0.001*). Conclusion: This study showed that only a slightly more than 50% of partici-
pants were aware of CR and IOL, and the overall knowledge and perception were sub-optimal. 
Nevertheless, the attitudes towards the procedures were positive. Improved counselling is re-
quired in order to further increase knowledge about CR and IOL, and also correct misbelieves par-
ticularly in women at risk of undergoing IOL. 
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1. Introduction 
Induction of labor (IOL) is defined as the interventional provocation of uterine contractions prior to the onset of 
spontaneous labor with the purpose of achieving vaginal delivery in a safe and timely manner [1]. Timing deliv-
ery for obstetrical, medical or social reasons has long been practised. Many folk beliefs concerning IOL are cir-
culated among women in their final months of pregnancy, and several old midwives’ tales that describe the use 
of enemas, castor oil and other laxatives, spices, sexual intercourse and exercise for this purpose, have long been 
around [2].  

For decades, IOL has been a challenge to obstetricians, other maternity care givers, and most importantly 
mother and baby. It can often be a protracted process which makes providing patient-centered quality-care a 
great difficulty. This difficulty is expected to increase as the number of women undergoing IOL continues to in-
crease [1].  

Up to 50% of induced labors require cervical ripening [1]. This can be achieved using a variety of mechanical 
methods (amniotomy or artificial rupture of membranes—ARM, supra-cervical Foley’s bulb catheter, laminaria 
tents… etc.), or pharmacologic/chemical methods (Oxytocin and synthetic prostaglandins). These methods can 
be used singly or in combination [1] [3]-[6]. 

The decision to induce labor should not be taken lightly because the process of IOL is not without risks. There 
should be a clear indication and benefits to mother, fetus or both which should outweigh the potential risks [7]. 
As such, IOL requires thorough counseling in order to meet women’s expectations and ensure their satisfaction. 
The consequences of a failed IOL also need to be addressed [2] [7]. Three percent of CS’s in a large Australian 
population-based study are being performed for failed IOL [8]. This rate is higher in other industrialized coun-
tries, with reports from Norway citing an induction failure rate of 4% [9] and about 10% in the USA [10]. 

The number of studies which have been conducted in Egypt assessing awareness, knowledge and perception 
of methods used for CR and IOL and the attitude towards these interventions among women attending antenatal 
clinic (ANC) is not accurately known, but is believed to be very little [11]. Knowledge of these variables is of 
paramount importance for the objective of guiding obstetricians and other maternity care givers in management 
of women in need for these interventions, and also for patient education purposes.  

The objective of this study was, therefore, to assess awareness, knowledge and perception of specific methods 
used for CR and IOL and the attitude towards these interventions among antenatal care-seeking women, at Za-
gazig University Hospital (ZUH), Zagazig, Egypt. 

2. Subjects and Methods 
2.1. Study Design 
This was a cross-sectional study which was conducted at the ANC, Obstetrics and Gynecology Department, 
ZUH, Zagazig, Egypt over the period from 28th February to 30th July 2015. Zagazig University Hospital Ethics 
Committee approved the study protocol. Women were counseled, a clear explanation of the study was given, 
and a written informed consent was then obtained from those who agreed to participate. 

2.2. Sample Size 
Usually, around 8500 deliveries per year are dealt with at ZUH. Using Epi-info, version 6 and based on a preva-
lence of IOL of 9.3% in our environment and culture [12], a sample size calculation indicated that 844 partici-
pants have to be recruited to achieve a study power of 80% with 5% error and 95% confidence interval (95% CI) 
in order to prove that the hypothesis is correct: there is a low level of awareness, knowledge and perception of 
CR and IOL among antenatal care-seeking women. However, allowing for exclusions for various reasons, the 
aim was to recruit 928. 

2.3. Inclusion Criteria  
Women with the following conditions were eligible and approached for recruitment: 
• a pregnancy at ≥36 weeks gestation; 
• a singleton fetus in cephalic presentation; and 
• no contraindication for vaginal delivery. 
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2.4. Exclusion Criteria  
Women with the following conditions were ineligible and excluded: 
• a pregnancy at <36 weeks gestation; 
• a fetus in non-cephalic presentation; 
• scarred uterus (including previous CS, myomectomy… etc.);  
• multiple pregnancy; or 
• placenta praevia or any other contraindication for vaginal delivery. 

2.5. Data Collection  
Participants were interviewed, and a structured purpose-designed questionnaire was filled. Anonymity of par-
ticipating women and confidentiality of their responses were maintained by giving questionnaires numerical 
codes. The questionnaire covered information about demographic data. These included: age, education, occupa-
tion, religion, husband’s education and occupation. Participants were then asked about their obstetric history 
which included date of last menstrual period, gestational age, parity, previous delivery, and previous CR and/or 
IOL-if any. Women’s perceptions were judged by their concerns for the safety of the procedure. Participants’ at-
titudes were assessed by the degree of satisfaction with previous IOL-if any, their willingness to undergo the 
procedure if indicated, future recommendation of CR and IOL to other women, and also by their desire for hav-
ing teaching at ANC on when and how CR and IOL would be carried out. Participants were considered knowl-
edgeable and aware of CR and IOL if they had ever heard about these interventions. Knowledge of ≥2 methods 
was considered as high or adequate, while knowledge of only one method was deemed low or inadequate. Par-
ticipating women with a prior knowledge about CR and IOL were asked about the sources of their knowledge, 
and whether these were relatives, friends, physicians, midwives or nurses, traditional birth attendants or any 
other source.Women who were interviewed had their antenatal hospital notes marked to avoid repeat recruitment 
during subsequent clinic visits. Recruitment continued until the statistically pre-determined sample size was 
reached.  

2.6. Statistical Analysis 
Data were analyzed using Statistical Package for Social Sciences version 20.0 (SPSS, Statistics for Windows, 
IBM Corp, Armonk, NY, USA). Qualitative data were presented by frequencies and percentages. The Chi-squared 
(χ2) test was utilised for associations between categorical variables. Significant parameters were entered into a 
multivariate logistic regression model for determination of independent predictor variables. The level of statisti-
cal significance was p ≤ 0.05. 

3. Results 
A total of 1023 women met the inclusion criteria. Out of these, 92 declined while the remaining 931 agreed to 
participate. However, 78 questionnaires were excluded as they were either incompletely or inappropriately filled. 
The remaining 853 questionnaires were thus analyzed for the purpose of this study.  

Table 1 shows demographic and clinical data of all participants. Out of 81 participants who had previously 
had IOL, 29 women (35.8%) regarded the information which has been given to them as insufficient and 8 (9.9%) 
had an unsatisfactory experience during labour and delivery.  

Table 2 shows awareness, knowledge and perception of all participants of CR and IOL and their attitude to-
wards these interventions. Two hundred forty eight participants (29.1%) of those who were aware about CR and 
IOL had the information passed to them from medical staff members, 127 (14.9%) from nurses, 56 (6.6%) from 
relatives or friends, while the remaining 11 women (1.3%) had heard about the procedures from mass media 
(Television, Radio, Women’s magazines… etc.).  

Table 3 shows relevance of knowledge about CR and IOL to demographic and obstetric variables, while Ta-
ble 4 shows logistic regression analysis. 

4. Discussion 
In this study, 81 participants (9.5%) have had IOL in a previous pregnancy confirming that the procedure is not 
uncommon. The rate of IOL varies widely in different countries and units, and between individual obstetricians  
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Table 1. Demographic and clinical data of all participants.                                            

Variable 
All participants (n = 853) 
n % 

Age (years) 
19 - 25 456 53.5 
26 - 30 262 30.7 
31 - 37 135 15.8 

Education 
Secondary & above 228 26.7 
Primary & below 625 73.3 

Occupation 
Employed 282 33.1 

Unemployed 571 66.9 

Husband’s 
Education 

Secondary & above 269 31.5 
Primary & below 584 68.5 

Husband’s Occupation 
Skilled 241 28.3 

Non-skilled 612 71.7 

Religion 
Muslim 790 92.6 

Christian 63 7.4 

Parity 
0 254 29.8 

>1 599 70.2 

Previous delivery  
(n = 599) 

VD 412 48.3 

CS 187 21.9 

Previous IOL 
Yes 81 9.5 
No 772 90.5 

VD: Vaginal delivery; CS: Cesarean section; IOL: Induction of labor. 
 

Table 2. Cervical ripening and induction of labor: awareness, knowledge, perception and attitude of participants.                                                                                  

Variable 
All participants (n = 853) 

n % 

Awareness 
Aware 442 51.8 

Not aware 411 48.2 

Knowledge (n = 442) 

Methods 

Oxytocin IV 215 48.6 
Membrane sweeping 85 19.2 

Foley’s catheter 110 24.9 
Vaginal Misoprostol 84 19.0 

Others 41 9.3 

Indications 

Safe vaginal delivery 278 62.9 
Prevention of CS 219 49.5 

Preparation for CS 184 41.6 
Hospital staff convenience 123 27.8 

Prevention of IUFD 321 72.6 
Prevention of PPH 239 54.1 

Don’t know 84 19.0 

Complications 

Prolonged labour 141 31.9 
More pain during labour 189 42.8 

Dangerous to baby 234 52.9 
Dangerous to mother 280 63.3 

Increased CS rate 28 6.3 

Level of knowledge 
Adequate (>score median) 193 43.7 

Inadequate (<score median) 249 56.3 
Attitude Positive attitude 311 70.4 
(n = 442) Negative attitude 131 29.6 

IV: Intra-venous; CS: Cesarean section; IUFD: Intra-uterine fetal death; PPH: Post-partum hemorrhage; Positive attitude: Would accept IOL 
if indicated or would recommend IOL to others, or both; Negative attitude: Would not accept IOL if indicated or would not recommend IOL 
to others, or both. 
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Table 3. Knowledge: cross tabulation with demographic and obstetric variables.                            

Demographic and obstetric variables 

Knowledge (n = 442) 

P Adequate 
(n = 193) 

Inadequate 
(n = 249) 

n % n % 

Age group (years) 

19 - 25 33 17.1 45 18.1 

0.96 26 - 30 101 52.3 128 51.4 

31 - 37 59 30.6 76 30.5 

Education 
Secondary & above 60 31.1 80 32.1 

0.81 
Primary & below 133 68.9 169 67.9 

Occupation 
Employed 81 42.0 95 38.2 

0.41 
Unemployed 112 58.0 154 61.8 

Husband’s Education 
Secondary & above 52 27.0 60 24.1 

0.49 
Primary & below 141 73.0 189 75.9 

Husband’s Occupation 
Skilled 82 42.5 70 28.1 

0.001** 
Not skilled 111 57.5 179 71.9 

Religion 
Muslim 178 92.2 223 89.6 

0.33 
Christian 15 7.8 26 10.4 

Parity 
Nullipara 41 21.2 129 51.8 

0.00** 
Multipara 152 78.8 120 48.2 

Previous delivery 
VD 127 65.8 78 31.3 

0.00** 
CS 25 13.0 42 16.9 

Previous IOL 
Yes 73 37.8 8 3.2 

0.00** 
No 120 62.2 241 96.8 

VD: Vaginal delivery; CS: Cesarean section; IOL: Induction of labor. 
 

Table 4. Multivariate logistic regression for inadequate knowledge predictors.                            

Variable OR 95% CI P 

Husband’s Occupation 
Skilled (Ref)   

Non-skilled 2.45 0.85 - 124.6 0.087 

Parity 
Nullipara 1.91  0.21 - 5.68 0.074 

Multipara (Ref)   

Previous delivery 
VD (Ref)   

CS 1.54 0.24 - 124.3 0.24 

Previous IOL 
Yes (Ref)   

No 5.19 1.6 - 11.23 0.001* 

VD: Vaginal delivery; CS: Cesarean section; IOL: Induction of labor; OR: Odds ratio; 95% CI: 95% Confidence interval. 
 
within the same unit, and the reasons for this variability are not clear. However, such variation may be due to 
differences in the incidence of the indications for induction, lack of agreement on characterization of definition 
of various indications (e.g. of post-maturity or hypertension), differences in availability of resources, as well as 
to unexplained differences in opinion and practice. Nevertheless, there is no agreement or evidence to suggest an 
ideal rate [13]. The number of women whose labours are induced has risen dramatically over the past two dec-
ades. Rates in the USA and the UK currently exceed 20% of all births [3] [5] [14] [15]. Even further, in some 
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units in the USA, up to 50% of all births follow IOL [15]. However, researchers reporting from African coun-
tries have noted rates of <10%; albeit showing the same worldwide trend of progressive increase [12] [16].  

In this study, 442 participants (51.8%) were aware of CR and IOL. However, the overall knowledge was 
sub-optimal; especially regarding membrane sweeping [only 85 women out of 442 (19.2%) heard about it], and 
use of vaginal misoprostol [only 84 women (19.0%) were aware of it]. Perception was also sub-optimal as 84 
out of 442 respondents (19.0%) were not aware of the indications of CR and IOL, and only 219 (49.5%) be-
lieved that IOL prevents CS.  

Antenatal healthcare givers constitute a major source of awareness of and knowledge about CR and IOL for 
pregnant women. Shortage of their services, combined with low level of women’s education, is to be blamed for 
the relatively low level of awareness exhibited in this study. Poor knowledge of specific procedures and methods, 
and incorrect perceptions may also be related to difficulties of participants’ recall, inadequate content of health 
education sessions or clinic consultation and lack of previous exposure [17]. The later may also explain why, in 
this study, knowledge was higher in women with a previous history of CR and IOL. 

In this study, the most well-known method of IOL was intravenous Oxytocin which is also the commonest 
agent used for IOL worldwide. It has been used alone, in combination with ARM or following CR with other 
pharmacological or non-pharmacological methods. Prior to the introduction of prostaglandin agents, Oxytocin 
was used as a cervical ripening agent as well. In developed countries Oxytocin alone is more commonly used in 
the presence of ruptured membranes whether spontaneous or artificial. In developing countries where the inci-
dence of HIV is high, delaying ARM in labor reduces vertical transmission rates and hence the use of Oxytocin 
with intact membranes warrants further investigation [18] [19].  

The majority of participating women in this study were not aware of Misoprostol use for CR and IOL despite 
its widespread use among Obstetricians and Gynaecologists in Egypt [20] [21]. Misoprostol is a synthetic form 
of prostaglandin E1 analogue which has gained popularity in obstetrics and gynaecology worldwide. Although 
not licensed for CR and IOL in many parts of the world, Misoprostol is licensed for this indication in Egypt. 
However, the drug is not without complications. Rates of uterine hyper-stimulation, uterine rupture, serious CTG 
abnormalities, meconium stained liquor and neonatal hypoxic ischemic encephalopathy were increased with 
Misoprostol use especially at doses above 25 µg [22].  

In this study, 189 participants out of 442 (42.8%) considered that labour following IOL was more painful. 
This perception may be due to one or more of several reasons. Only limited choices of pain relief in labor are 
available in Egypt; a developing country with limited resources. Induced labor significantly differs from the physio-
logical spontaneous onset labor, with a longer and often painful latent phase. Prostaglandins may be associated 
with significant discomfort. Simple analgesia may suffice, but some women will require stronger opiate or epi-
dural analgesia [23]. 

In Egypt, use of different methods of pain relief in labor has been extensively investigated. It was noted that 
women who had IOL equally benefited from the available limited options of pain relief in labor as those who 
came in spontaneous labor. Nevertheless, there is still an unmet need for obstetric analgesia among many women 
all-over the country. Large governmental maternity hospitals in Egypt are facing serious challenges in providing 
care that is of consistently high quality in a rapidly changing and unstable environment. [11] [24]. 

Women who are induced tend to be less satisfied with their experience of childbirth [25]. In this context, and 
with increasing pressure on healthcare resources, it is particularly important to address questions about how to 
provide safe IOL in settings and ways that are acceptable to women, and in the most possible cost-effective way 
[15]. Counselling about the cascade of events following IOL and its complications has been perceived as inade-
quate by parturients [25] [26]. Heimstad et al., found that women who had IOL were not satisfied with the in-
formation they were given and desired more participation in decision-making [27]. The finding which was re-
ported by the majority of respondents [311 out of 442 (70.4%)] in this study of willingness to accept IOL in the 
index pregnancy or recommend it to somebody else despite concerns about pain and harm to baby and mother, is 
perplexing. Especially in developing countries, there is the possibility that willingness to re-experience a proce-
dure is influenced by the recommendations of medical staff members whose knowledge and guidance may com-
pletely overwhelm maternal wishes [2]. Maternal autonomy has been noted to be influenced by fear of physi-
cian’s negative attitude and reaction to refusal, the probability of occurrence of adverse consequences and/or 
abandonment of care should doctors’ advice and recommendations be not followed [28].  

In this study, all participating women wanted IOL to be included among antenatal health education topics. 
However, the matter should be thoroughly studied in order to determine the content of the IOL educational 
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messages since untested information about risks of CR and IOL may scare women from the procedures when 
they are genuinely indicated [2]. Nevertheless, the messages must address the issues of safety and woman’s re-
fusal since 280 out of 442 respondents (63.3%), in this study, perceived IOL as dangerous to mother, 234 
(52.9%) considered it dangerous to baby and 131 (29.6%) would refuse CR and IOL even when indicated. All 
participants in this study desired to be told the specific indication for IOL when indicated for the purpose of their 
satisfaction. The reported dislike of women to IOL in this study may not be due to fear of the procedure as such, 
but it may represent a reflection of their wishes to have spontaneous onset of labor which they deem natural. 
This desire has been expressed by women both in developing and developed countries [29] [30].  

In this study, women who has not had a previous IOL were more than five times unaware about CR and IOL 
(OR: 5.19; 95% CI: 1.6 - 11.23; p = 0.001*). This is in agreement with Enabor et al., who noted that participants 
who had a previous IOL were more than six times more aware about CR and IOL (OR: 6.70; 95% CI: 1.41 - 
31.88, p = 0.02) [2]. 

5. Conclusion 
This study has shown that a slightly more than half of participants were aware of CR and IOL, and the overall 
knowledge and perception were sub-optimal. Nevertheless, the attitudes towards CR and IOL were positive, if 
the procedures were indicated. Women’s knowledge of specific methods of CR and IOL and their indications 
should be further enhanced by improving antenatal clinic services. This health education duty can be achieved 
through parent craft classes, patient information leaflets and the different multimedia tools. Emphasis should be 
given to securing enough time for counselling sessions targeting women who are more likely to undergo CR and 
IOL, with information being part of their birth preparedness plan. Communication skills of medical, midwifery 
and nursing staff should be continuously developed for this purpose. With the increased use of Misoprostol in 
obstetrics, women should be given more information about its indications and possible complications. More op-
tions of obstetric analgesia, in the context of available resources, should be offered to women in order to dispel 
their fears of pain and improve their level of satisfaction with the birth process.  
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