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A B S T R A C T

Objectives: In Sweden, induction practices have shifted, and since 2020, national guidelines recommend in
duction of labor (IOL) at 41 gestational weeks. This study aimed to examine mode of delivery, childbirth 
experience and breastfeeding initiation among primiparous undergoing IOL at gestational week ≥41+0 with a 
Bishop score (BS) of 0–5.

Material and methods: This cohort study was based on prospectively collected data from medical records of 
348 healthy primiparous with singleton pregnancies who underwent IOL at ≥ 41 + 0 weeks of gestation with a 
BS of 0–5. Outcomes included mode of delivery, childbirth experience, and breastfeeding. Women were divided 
into two categories according to their cervical status: very unfavorable score (BS 0–3) and moderately unfa
vorable score (BS 4–5). Outcomes were compared using descriptive statistics and logistic regression, with odds 
ratios (OR) and 95% confidence intervals (CI).

Results: Emergency cesarean section (CS) was significantly more frequent among women with BS 0–3 
compared to BS 4–5 (23% vs. 11%; OR 2.58, 95% CI 1.30–5.11). A negative childbirth experience (VAS < 5) was 
reported twice as often in the BS 0–3 group (20% vs. 10%; OR 2.08, 95% CI 1.03–4.20). No significant differences 
were found in the initiation of breastfeeding.

Conclusions.
Induction of labor in healthy primiparous with a BS of 0–3 at or beyond 41 weeks is associated with an 

increased risk of emergency cesarean section and negative childbirth experience. These findings underscore the 
clinical importance of various degrees of cervical ripeness before induction.

Introduction

In most high-income countries, the rate of labor induction (IOL) has 
increased substantially over the past several decades.[1] In Sweden, the 
induction rate rose from 8% in 1993 to 27% in 2022. [2] IOL is primarily 
indicated when medical conditions pose a heightened risk of adverse 
outcomes for the mother or fetus if the pregnancy is allowed to progress. 

Common medical indications include hypertensive disorders of preg
nancy, gestational diabetes, intrauterine growth restriction, as well as 
and prolonged pregnancy (i.e., late-term or post-term gestation). [3].

Elective IOL refers to inductions carried out for non-medical reasons, 
such as pregnancy-related discomfort or psychosocial factors, including 
fear of childbirth, maternal preference, and logistical concerns—such as 
long distances to the birthing facility. [4] While IOL offers clinical 

Abbreviations: BS, Bishop score; IOL, Induction of labor; VE, vacuum extraction; CS, cesarean section; VAS, visual analogue scale; OR, Odds ratio; CI, Confidence 
interval; PPH, Postpartum haemorrhage; BMI, Body mass index.
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benefits in certain contexts, it is associated with increased risks, 
including uterine hyperstimulation, fetal asphyxia, and prolonged labor. 
[5].

In 2021, Sweden implemented a national guideline recommending 
labor induction at 41 + 0 to 41 + 2–3 weeks of gestation. [6] This 
guideline follows the findings of the Swedish Post-term Induction Study 
(SWEPIS), a randomized controlled trial comparing IOL at 41 weeks 
with expectant management until 42 + 0 weeks. The study demon
strated that induction at 41 weeks significantly reduced the risk of 
stillbirth and neonatal complications. [7] Consequently, the revised 
clinical guideline stipulates that all pregnant individuals should enter 
labor or have delivered by the end of the 41st gestational week. [6].

Cervical favorability is commonly assessed using the Bishop score 
(BS), which evaluates cervical dilation, effacement, consistency, posi
tion, and the station of the presenting fetal part. This assessment guides 
the selection of appropriate induction methods. In cases of very unfa
vorable (BS 0–3) or moderately unfavorable (BS 4–5) cervical condi
tions, prostaglandins such as misoprostol or dinoprostone, or 
mechanical methods like the balloon catheter, are typically employed. 
When the BS exceeds 5 points, amniotomy followed by oxytocin infusion 
is generally preferred. [8] A BS greater than 5 is considered predictive of 
successful induction, defined as achieving vaginal delivery. [9,10].

The birth experience is a multidimensional phenomenon encom
passing a range of emotional responses, from satisfaction and joy to 
anxiety, fear, and pain. [11] A recent Swedish study highlighted that 
negative birth experiences can adversely impact maternal health and 
mother-infant bonding in both the short and long term. [12] Addition
ally, negative childbirth experience may influence a woman’s repro
ductive decisions, including delaying or avoiding future pregnancies. 
[13].

Breastfeeding provides well-documented health benefits for both 
mothers and infants. For mothers, it is associated with reduced risks of 
ovarian and breast cancer and type 2 diabetes mellitus. For infants, 
breastfeeding lowers the risk of infections, obesity, diabetes, and 
asthma. [14] However, according to a report by the Swedish National 
Board of Health and Welfare 2021, there remains limited knowledge 
regarding how labor induction influences the initiation of breastfeeding. 
[15].

To date, few studies have examined the relationship between IOL in 
women with unfavorable cervical status and subsequent outcomes, 
including mode of delivery, childbirth experience, and breastfeeding 
initiation. Therefore, the present study aims to compare these outcomes 
among primiparous women with a very unfavorable cervical status (BS 
0–3) versus those with a moderately unfavorable status (BS 4–5), un
dergoing labor induction at or beyond 41 + 0 weeks of gestation.

Material and methods

Study Design and Setting

This cohort study was based on data retrieved from electronic 
medical records at two university hospitals in Sweden, Uppsala Uni
versity Hospital and Orebro University Hospital, covering the period 
from January 1st, 2021, to December 31st, 2021.

Study population

The study population comprised 348 healthy primiparous women 
with an unfavorable cervical status, defined as a Bishop score (BS) of 
0–5, who underwent labor induction at 41 + 0 weeks of gestation or 
later. The cohort was stratified into two groups based on cervical status: 
a group with very unfavorable cervix (BS 0–3) and a reference group 
with a moderately unfavorable cervix (BS 4–5).

To enhance population homogeneity, only singleton pregnancies 
with live fetuses in cephalic presentation were included. Women were 
excluded if they had any of the following: BS ≥ 6, medically treated 

diabetes, preeclampsia, Hemolysis, Elevated Liver Enzymes, and Low 
Platelet (HELLP) syndrome, hypertension (pregnancy-induced or 
chronic) diagnosed prior to 41 + 0 weeks, premature rupture of mem
branes or polyhydramniosis.

Altogether, 492 women were assessed for eligibility; but 144 did not 
meet the inclusion criteria and were therefore excluded. However, 25 
women diagnosed with oligohydramniosis and 25 identified with hy
pertension after 41 + 0 gestational weeks, during delivery or postpartum 
were included. The study also enrolled 11 women whose gestational 
diabetes was managed through diet alone. The final sample included 
348 participants: 205 from Uppsala University Hospital and 143 from 
Orebro University Hospital.

A standardized research protocol was created, using keywords and 
ICD-10 diagnostic codes (International Statistical Classification of Dis
eases and Related Health Problems, Tenth Revision), to direct data 
extraction.

Maternal variables

Maternal characteristics included were age, height, body mass index 
(BMI), gestational week and day at induction, presence of diet- 
controlled gestational diabetes, hypertension, and oligohydramnios 
diagnosed after 41 + 0 weeks. BMI was calculated using height and 
weight measured during the first antenatal visit and categorized as: 
underweight: <18.5 kg/m2, normal weight: 18.5–24.9 kg/m2, over
weight: 25.0–29.9 kg/m2, obese: ≥30.0 kg/m2and missing data.

Outcome variables

Mode of delivery was classified into non instrumental vaginal de
livery, vacuum extraction (VE) cesarean section (CS) and combined VE 
and CS.

Childbirth experience was assessed using a Visual Analogue Scale 
(VAS) ranging from one (worst possible experience) to ten (best possible 
experience). A negative childbirth experience was defined as a VAS 
score of four or less, in line with previous research. [16,17] Women 
rated their childbirth experience before discharge from the maternity 
clinics. [11,18] VAS scores of zero (n = 5) were recorded to one, the 
lowest valid score.

Breastfeeding status was recorded by a midwife before discharge and 
categorized as: exclusive breastfeeding, partial breastfeeding and not 
breastfeeding.

Additional clinical outcomes included duration of labor, categorized 
in two ways: time from induction initiation to birth: ≤24 h, >24–48 h, 
>48–72 h, >72 h and duration of second stage of labor (full cervical 
dilation to delivery): ≤1 h, >1–2 h, >2–3 h, >3–4 h, >4 h. We also 
collected data on postpartum hemorrhage (PPH), defined as ≥ 1000 mL of 
blood loss occurring intrapartum or within two hours postpartum and 
low Apgar score, with low Apgar defined as < 7 at five minutes.

Statistical analysis

Maternal characteristics and outcomes were summarized using 
descriptive statistics such as frequencies and proportions. Logistic 
regression analysis was used to evaluate how very unfavorable cervical 
status (BS 0–3) relates to outcome variables, using a moderately unfa
vorable cervical status (BS 4–5) as a reference group. The results are 
presented as crude odds ratios (OR) with 95% confidence intervals (CI). 
All statistical analyses were conducted using the Statistical Package for 
the Social Sciences (SPSS), version 29.0 (IBM Corp, New York, USA).

RESULTS

A total of 348 women were included in the final study population. Of 
these, 237 (68%) had a Bishop score (BS) of 0–3, while 111 (32%) had a 
BS of 4–5. Maternal characteristics stratified by BS are presented in 
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Table 1. A higher proportion of women aged ≥ 35 years was observed in 
the BS 0–3 group compared to the BS 4–5 group (14% vs. 6%). Height 
and BMI were comparable between the groups, with nearly half of the 
participants classified as overweight or obese.

Table 2 displays the distribution of the mode of delivery by BS group. 
The rate of CS was more than twice as high among women with a BS of 
0–3 compared to those with a BS of 4–5 (23% vs. 11%; OR 2.58, 95% CI: 
1.30–5.11). The rate of VE was similar between the groups at 18.4%.

A negative childbirth experience, defined as a VAS score < 5, was 
reported by 19.6% of women in the BS 0–3 group compared to 10.5% in 
the BS 4–5 group (OR 2.08, 95% CI: 1.03–4.20). Thirteen participants 
had missing data for this outcome (Table 2). Overall, negative birth 
experiences were more prevalent following VE (22%) and CS (40%) 
(Table 3).

To explore these differences further, the childbirth experience was 
analyzed in relation to both modes of delivery and BS (Table 3). Among 
women who underwent VE, 26% of those with a BS of 0–3 reported a 
negative birth experience, compared to 15% in the BS 4–5 group. For 
those who had a CS, 41.5% of women with BS 0–3 and 33% with BS 4–5 
reported a negative experience. In contrast, women who had a non- 
instrumental vaginal delivery generally reported more positive experi
ences, regardless of cervical status.

No significant differences were found between groups regarding 
breastfeeding initiation. Overall, 2,0% of women were not breastfeeding 
at the time of discharge from the hospital.

Secondary outcomes (Table 2) were analyzed descriptively due to 
the relatively small sample size. The time from induction to full cervical 
dilation was significantly longer in the BS 0–3 group compared to the BS 
4–5 group (mean duration: 2044 min vs. 1457 min; p < 0.001, (data not 
shown in table Table 2). A lower proportion of women with BS 0–3 
delivered within 48 h of induction compared with those with BS 4–5 
(71% vs. 92%).

There were no significant differences between groups in the duration 
of the second stage of labor. However, 23% of women in the BS 0–3 
group experienced a second stage exceeding four hours, compared to 
17% in the BS 4–5 group.

Postpartum hemorrhage (PPH) ≥ 1000 mL occurred in 14.1% of the 

Table 1 
Maternal and obstetric characteristics by Bishop score (BS).

Bishop Score 0–3 
N ¼ 237 (%)

Bishop Score 4–5 
N ¼ 111 (%)

Maternal age (years)
​ ​

≤ 19 1 (0.4) 0 (0)
20–––29 106 (44.7) 54 (48.6)
30–––34 97 (40.9) 50 (45.0)
≥ 35 33 (13.9) 7 (6.3)
Maternal height (cm) ​ ​
≤ 162,9 67 (28.3) 29 (26.3)
163–––171 118 (49.8) 50 (45.4)
≥ 172 52 (21.9) 31 (28.2)
Missing 0 1
Maternal BMI (kg/m2) ​ ​
≤18.5 5 (2.1) 1 (0.9)
18.6 – 24.9 119 (50.2) 54 (49.5)
25 – 29.9 77 (32.5) 37 (33.9)
≥30 36 (15.2) 17 (15.6)
Missing 0 2
Gestational week at induktion ​ ​
41 233 (98.3) 102 (91.9)
42 4 (1.7) 9 (8.1)
Pregnancy complications ​ ​
Diet-treated GDM 8 (3.4) 3 (2.7)
Oligohydramnios 22 (9.3) 3 (2.7)
Gestational hypertension 

No complications
14 (5.9) 
193 (81.4)

11 (9.9) 
94 (84.7)

Epidural/spinal anesthesia ​ ​
Yes 208 (87.8) 96 (86.5)
No 29 (12.2) 15 (13.5)
Birthweight (g) ​ ​
≤3500 70 (33.6) 37 (33.3)
3501–4000 91 (38.7) 51 (45.9)
>4000 65 (27.7) 23 (20.7)

BS, bishop score; BMI, body mass index; GDM, gestational diabetes mellitus.

Table 2 
Maternal and neonatal outcome by Bishop score (BS).

Bishop 
Score 0–3 
N = 237 
(%)

Bishop 
Score 4–5 
N = 111 
(%) 

Total 
N 348  
(%)

OR  

(95% CI)

Mode of delivery ​ ​ ​ ​
Vaginal delivery 137 (57.8) 77 (69.4) 214 

(61.5)
1.0

Vacuum extraction 
(VE) 
Acute caesarean 
section (CS)

43 (18.1) 
55  
(23.2)

21 (18.9) 
12  
(10.8)

64 
(18.4) 
67  
(19.3)

1.15 
(0.64–2.08) 
2.58  
(1.30–5.11)

VE + CS 2 (0.8) 1 (0.9) 3 (0.9) 1.12 
(0.10–12.6)

Childbirth 
experience

​ ​ ​ ​

Positive 185 (80.4) 94 (89.5) 279 
(83.3)

1.0

Negative 45 (19.6) 11 (10.5) 56 
(16.7)

2.08 
(1.03–4.20)

Missing 7 6 13 ​
Not breastfeeding 5 (2.1) 2 (1.8) 7 (2.0) 1.17 

(0.22–6.15)
Apgar score ​ ​ ​ ​
<7 at 5 min 8 (3.4) 3 (2.7) 11 (3.2) 1.26 

(0.33–4.83)
PPH 
≥1000 ml

35  
(14.8)

14  
(12.6)

49  
(14.1)

1.21  
(0.62–2.35)

Time from start of 
IOL until birth

​ ​ ​ ​

0–24 h (h) 52 (22) 50 (45.9) 102 
(29.6)

1.0

>24–48 h 115 (48.7) 50 (45.9) 165 
(47.8)

2.21 
(1.33–3.69)

>48–72 h 56 (23.7) 8 (7.3) 64 
(18.6)

6.73 
(2.92–15.53)

>72 h 13 (5.5) 1 (0.9) 14 (4.1) 12.50 
(1.58–99.13)

Missing 1 2 3 ​
Second stage of 

labor in hours (h)
​ ​ ​ ​

h 26 (13.8) 15 (15.6) 41 
(14.4)

1.0

>1–2 h 44 (23.3) 24 (25.0) 68 
(23.9)

1.06 
(0.47–2.37)

>2–3 h 47 (24.9) 26 (27.1) 73 
(25.6)

1.04 
(0.47–2.31)

>3–4 h 29 (15.3) 15 (15.6) 44 
(15.4)

1.12 
(0.46–2.72)

>4 43 (22.8) 16 (16.7) 59 
(20.7)

1.55 
(0.66–3.65)

Missing 48 15 63 ​

PPH, postpartum haemorrhage, IOL, induction of labor.

Table 3 
Negative birth experience (VAS 1–4) by mode of delivery.

Mode of delivery
BS 0–3 
N (%)

BS 4–5 
N (%)

Total 
N (%)

Vaginal delivery 11 (8.3) 4 (5.6) 15 (7.4)
Emergency CS 22 (41.5) 4 (33.3) 26 (40.0)
Vacuum extraction 11 (25.6) 3 (15.0) 14 (22.2)

CS, Caesarean section
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total population, with no significant differences between groups (14.8% 
in BS 0–3 vs. 12.6% in BS 4–5), (Table 2).

A total of 11 neonates (3.2%) had an Apgar score < 7 at five minutes. 
This included 3.4% in the BS 0–3 group and 2.7% in the BS 4–5 group, a 
difference that was not statistically significant, (Table 2).

Discussion

The main findings of this study indicate an association between 
unfavorable cervical status and both mode of delivery and birth expe
rience among primiparous undergoing IOL at week 41 + 0 and beyond. 
Of primiparous with a BS of 0–3, nearly one in four gave birth with an 
emergency CS. The primiparous with a BS of 0–3 also reported negative 
birth experiences twice as often as those with a BS of 4–5. Notably, more 
than 40% of women with BS 0–3 who had a CS rated their childbirth 
experience as negative.

To our knowledge, this is one of the few Swedish studies that spe
cifically investigates birth outcomes following induction of labor (IOL) 
in relation to cervical status, as measured by the Bishop score. While 
limited, existing literature supports our findings. Xenakis et al. (1997) 
demonstrated that lower BS were associated with higher rates of 
emergency CS following induction of both primi- and multiparous 
women. [19] Similarly, a large Dutch cohort study of 1,389 primiparous 
women reported a significantly higher CS rate among induced births 
(24%) compared to spontaneous births (12%), particularly in those with 
a BS < 5. [20].

Data from the Swedish Pregnancy Register (2023) show that 24% of 
primiparous induced at or beyond gestational week 41 had an emer
gency CS, regardless of BS. [21] Our results suggest that this elevated 
risk is largely attributable to women with a BS of 0–3, whereas those 
with a BS of 4–5 demonstrated CS rates similar to those following 
spontaneous labor in Sweden at the same time (10.4%).[21] This is a 
new finding that needs to be confirmed in larger, prospective studies.

A likely contributing factor to the increased CS rate in the BS 0–3 
group is the longer labor duration observed. A previous study by Vah
ratian et al. demonstrated that an unfavorable cervix status is associated 
with prolonged labor, which in turn increases the risk of CS due to 
dystocia and maternal fatigue. [22].

The VE rate was similar between BS groups (18%) but higher than 
the national average for primiparous in Sweden (12.7%) in 2021. [23].

A negative childbirth experience was twice as common among 
women with a BS of 0–3 compared to those with a bishop score of 4–5. 
This finding is of particular concern. By contrast, women with a BS of 
4–5 reported negative experiences at rates comparable to a recent 
Swedish study, where 9.1% of first-time mothers reported a negative 
birth experience regardless onset of labor or mode of delivery. [24] Our 
data also reaffirm that non-instrumental vaginal deliveries are generally 
associated with more positive birth experiences, irrespective of cervical 
status. In contrast, operative deliveries, both CS and VE, were associated 
with negative experiences, consistent with prior research linking ob
stetric interventions to adverse psychological outcomes. [12,16,17,25].

An important and novel finding is that women with BS 0–3 reported 
significantly more negative experiences following VE or CS than their BS 
4–5 counterparts. The reasons for this disparity remain unclear and 
warrant further investigation. It is plausible that the longer duration of 
labor, higher rates of intervention, and cumulative physical and 
emotional strain among women with BS 0–3 contribute to these 
outcomes.

Previous studies have concluded that negative or traumatic birth 
experiences may increase the risk of postpartum post-traumatic stress 
disorder (PTSD), negatively impact breastfeeding, and affect maternal 
self-esteem. [26–28] Although no significant differences in breastfeed
ing initiation were observed between groups in our study, follow-up was 
limited to the hospital stay and cannot reflect longer-term breastfeeding 
outcomes.

The significantly lower proportion of women with BS 0–3 delivering 

within 24 and 48 h reinforces earlier findings by Vahratian et , who 
reported a higher incidence of labor arrest and CS in women with an 
unfavorable cervix. [22] Other studies have similarly shown that pro
longed labor is a predictor of a negative childbirth experience. [29–31]
This may explain the increased rates of negative childbirth experience in 
the BS 0–3 group in our study.

Similarly, although no statistically significant difference in five mi
nutes Apgar scores < 7 was observed between groups, the overall rate 
was much higher than national rate at term (1.2%): However, the 
sample size was limited and the study population skewed toward late 
term pregnancies.

Strengths and limitations

A major strength of this study is the use of prospectively and 
consecutively collected data from standardized medical records, mini
mizing recall and selection bias. Clinical variables such as BMI, age, and 
delivery outcomes were consistently documented across both university 
hospitals.

However, certain limitations should be acknowledged.
Diagnoses of oligohydramnios and pregnancy-induced hypertension, 

identified during induction at week 41, during labor or postpartum, are 
included in the study. The main purpose of week 41 check-up is to 
identify such conditions, including these diagnoses. Although these 
conditions can affect outcomes, their inclusion was considered justified 
given the clinical relevance at this gestational age. We conducted 
stratified analyses to determine whether oligohydramnios, rather than 
BS 0–3, influences the risk of cesarean section. The results indicated that 
among patients without oligohydramnios, 22.8% with a BS 0–3 under
went a cesarean section, compared to 10.2% of those with a BS 4–5.

Among all patients with oligohydramnios, cesarean sections were 
slightly more frequent, with only 7 cases observed in this group. After 
adjusting for oligohydramnios, the odds ratio decreased from 2.58 to 
2.50. Therefore, in the overall cohort, oligohydramnios did not have a 
significant impact on the risk of cesarean section among individuals with 
a BS 0–3.

The diagnosis of preeclampsia and chronic hypertension is not 
included at any time, and pregnancy-induced hypertension before in
duction at week 41 is not included. Additionally, cases of diet-controlled 
gestational diabetes were included, as they did not require pharmaco
logical treatment.

There were small variations in induction protocols between the 
participating hospitals. At Uppsala University Hospital, inductions 
generally occurred early in week 41, whereas at Orebro University 
Hospital, inductions mostly occurred early in week 41 but also later.

Conclusion

This study demonstrates that primiparous women with a Bishop 
score of 0–3 undergoing induction of labor at or beyond 41 weeks face a 
significantly increased risk of cesarean section and report negative birth 
experiences more frequently compared to those with a BS of 4–5. 
However, no differences were observed in the initiation of breastfeeding 
at hospital discharge.

These findings underscore the importance of individualized risk 
assessment when considering induction in women with an unfavorable 
cervix. Clinicians should inform patients of the increased risk of oper
ative delivery and less favorable birth experiences when labor is induced 
with a BS of 0–3, thereby supporting informed decision-making.

To validate our findings, further large-scale prospective studies are 
needed. The analysis could be expanded to include more specific data, 
such as the day of induction within week 41, the methods used, pain 
intensity, timing of pain relief, number of interventions, and a more 
detailed childbirth experience assessment form.
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Riktlinje för handläggning i graviditetsvecka 41. (Guidelines for management in 
week 41 of pregnancy). In Swedish. [Internet]. 2021. Available from: https:// 
www.nationelltklinisktkunskapsstod.se/globalassets/nkk/media/dokument/ 
kunskapsstod/vardriktlinjer/riktlinje-for-handlaggning-i-graviditetsvecka-41.pdf.

[7] Wennerholm UB, Saltvedt S, Wessberg A, Alkmark M, Bergh C, Wendel SB, et al. 
Induction of labour at 41 weeks versus expectant management and induction of 
labour at 42 weeks (SWEdish Post-term Induction Study, SWEPIS): multicentre, 
open label, randomised, superiority trial. BMJ 2019 Nov;20(367):l6131.

[8] The Swedish Society of Obstetrics and Gynecology. SFOG Riktlinje. Induktion av 
förlossning. (Induction of labor). In Swedish. [Internet]. 2016. Available from: 
https://www.sfog.se/wp-content/uploads/2024/04/sfog-riktlinjer-induktion- 
240412.pdf.

[9] Ennen CS, Bofill JA, Magann EF, Bass JD, Chauhan SP, Morrison JC. Risk Factors 
for Cesarean delivery in Preterm, Term and Post-Term patients Undergoing 
Induction of Labor with an Unfavorable Cervix. Gynecol Obstet Invest 2009;67(2): 
113–7.

[10] Pevzner L, Rayburn WF, Rumney P, Wing DA. Factors predicting successful Labor 
Induction with Dinoprostone and Misoprostol Vaginal Inserts. Obstet Gynecol 2009 
Aug;114(2):261–7.

[11] Swedish Society of Obstetrics and Gynecology. Förlossningsrädsla. (Fear of 
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