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A B S T R A C T   

Objective: To assess pain relief and overall birth experience in induced vs. spontaneous-onset labours and to 
clarify variables among induced parturients determining satisfaction and dissatisfaction. 
Study design: A prospective study of 2042 women. 575 women with induced and 1467 with spontaneous-onset 
labour answered multiple questions in a questionnaire regarding the experience of birth giving. Satisfaction 
was numerically assessed via a visual analogue scale (VAS 0–10). 
Results: Induction of labour (IOL) did not worsen the average experience of pain relief, but the proportion of 
women dissatisfied with pain relief was slightly higher after IOL compared with spontaneous-onset labour (SOL). 
IOL was associated with lower satisfaction with overall birth experience compared with SOL (VAS 8.0 vs. 8.4; p 
< 0.001). Among IOL parturients incorrect timing of pain relief was strongly associated with dissatisfaction with 
pain relief, as were deficient information and induction with misoprostol. Epidural blockade was the most 
important factor preventing dissatisfaction with pain relief. Unsatisfactory overall experience of birth was 
associated with deficient pain relief, its incorrect timing or deficient information, as well as vacuum extraction as 
the mode of delivery. 
Conclusions: Induction of labour is a risk factor of dissatisfaction regarding pain relief and overall birth experi-
ence. The strongest impact on dissatisfaction among induced parturients concerning pain relief was delayed 
timing of effective labour analgesia. Poor pain relief, its incorrect timing and deficient information on pain relief 
were strong predictive factors of dissatisfaction with the overall birth experience.   

1. Introduction 

Induction of labour (IOL) is an increasing obstetric intervention 
worldwide [1]. About every third delivery is induced, and in Finland the 
induction rate has more than doubled over the past two decades, being 
almost 32 % in 2019 [2]. There are controversial data on the connection 
between induction and women’s overall experience of birth and labour 
pain. In some studies women who have undergone induction are 
generally less satisfied with their birth experience compared with those 
having spontaneous-onset labours (SOLs); the need for pain relief is 
stronger and satisfaction with provided care is lower [3–5]. On the other 
hand, there are contrasting findings of post-term induced women having 

shorter labours with more intense and frequent contractions but positive 
experiences nevertheless [6]. Nuutila et al. found that women who had 
undergone IOL had similar positive experiences as women with 
spontaneous-onset labours; only pre-labour expectations differed [7]. 

Labour pain is usually the most intensive acute pain a woman will 
ever experience. But unlike other acute-pain conditions, which usually 
reflect a pathological process, labour pain is part of normal physiology 
[8,9]. The experience of labour pain is a highly individual and complex 
process with multiple physiological and psychosocial aspects [9]. It has 
been shown that women underestimate in advance the pain they might 
experience in labour [10]. Ranta et al. found that 4 % of primiparous and 
14 % of multiparous women expected antenatally to have no need of 
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pain relief during labour, but 52 % of them required pain relief never-
theless [11]. Influences of personal expectations, support of caregivers 
and involvement in decision-making were important aspects when 
women evaluated their childbirth [12]. In a study by Dickinson et al., 
maternal satisfaction with intrapartum analgesia was significantly 
higher with epidural vs. non-epidural analgesic techniques. However, 
overall satisfaction scores for labour were high regardless of the anal-
gesic approach, reflecting the multiple issues other than pain relief 
involved in the childbirth experience [13]. 

The aim of this study was to evaluate satisfaction with pain relief and 
overall birth experience in cases of induced labour vs. SOL. The sec-
ondary objective was to determine factors related to negative experi-
ences with pain relief and birth experience among induced parturients. 

2. Material and methods 

2.1. Study population 

This questionnaire study is part of a study of a 14-month cohort of 
mothers with successful vaginal birth between November 2015 and 
December 2016, focusing on satisfaction with labour-pain relief and 
overall birth satisfaction. Ethics approval for the study was given by the 
Ethics Committee of Pirkanmaa Hospital District (R15146), on the 16th 
of November 2015. All women with vaginal delivery and ability to 
answer the Finnish-language questionnaire were recruited. After written 
consent, midwives at the postnatal ward delivered the questionnaires to 
the parturients and they were asked to complete it on the second post-
partum day. During the study period a total of 2042 women returned the 
forms. Of these women, 575 had undergone IOL and 1467 SOL. Most 
indications for IOL were medical, such as rupture of membranes, pro-
longed pregnancy, gestational diabetes, cholestasis of pregnancy and 
pre-eclampsia. 

2.2. Study design 

In the questionnaire, background factors and expectations of labour 
were assessed by way of open and multichoice questions. Overall birth 
experience and pain relief were measured by means of a visual analogue 
scale (VAS). This was presented as a straight 10-centimetre horizontal 
line, the ends being defined as 0 (completely dissatisfied) to 10 
(completely satisfied). The women marked on the line the point that 
they felt represented their perception. Further, some multiple-choice 
questions were also used. If a woman had received more than one 
type of pain relief, she was asked to name the main type. An English 
translation of the questionnaire is shown in Appendix A. A VAS value of 
five was defined as a threshold for dissatisfaction, as in studies by Adler 
and Larsson [14,15], five or less meaning lower satisfaction. VAS values 
of eight to ten were taken to mean satisfaction, in a similar manner as in 
the SWEPIS study [16]. 

2.3. Statistical analysis 

Statistical analysis was performed by using IBM SPSS Statistics for 
Windows software, Version 26.0 (Armonk, NY, USA, 2019). Variables 
were tested for normality by using Shapiro–Wilk and Kolmogorov– 
Smirnov tests. Differences in continuous variables were studied by using 
Student’s t test in cases of normality and by the Mann–Whitney U test in 
cases of skewed distribution. Categorial variables were compared by 
using the chi-square test and Fisher’s exact test, as appropriate. R- 
squared values and lines of best fit from simple linear regression were 
used for presenting the relationship between birth experience and pain 
relief (Fig. 1). Binary logistic regression analyses were performed to 
assess the relative risk of a low VAS score (≤ 5) regarding the experi-
ences of pain relief and giving birth. Each categorial variable was first 
analysed separately. Only the statistically significant variables in uni-
variate models were included in multivariable models in order to control 

for possible confounding factors. When there were too few cases or 
missing answers the data were excluded in multivariable models (Ta-
bles 3 and 4). Odds ratios (ORs) with 95 % confidence intervals (CIs) are 
presented. A p-value of < 0.05 was considered statistically significant. 

3. Results 

During the study period 4740 women gave birth vaginally. Of these 
women, 2042 (41 %) completed and returned the questionnaire. Among 
induced mothers the response rate was 49 % and in the SOL group, 41 % 
responded (p < 0.001). The median time point at which the question-
naire was completed was two days postpartum. Demographic data 
concerning the parturients in the IOL and SOL groups are shown in  
Table 1. 

Fig. 1. Scatter plot with marker size indicating the number of observations. 
There was a positive correlation between satisfaction with pain relief and the 
overall birth experience (r2 

= 0.36, p < 0.001). 

Table 1 
Demographic data concerning IOL and spontaneous onset of labour.  

Characteristic Induced Spontaneous p-value 

n = 575 n = 1467  

Age (years)     
mean (SD) 30 (5.2) 30 (4.9)   
median (range) 30 (18–43) 30 (16–47)  0.874 

Age > 35 n (%) 84 (15) 164 (11)  0.033 
BMI     

mean (SD) 26 (5.5) 24 (4.2)   
median (range) 24 (17–62) 23 (16–45)  < 0.001 

Gestational age at birth (days)     
mean (SD) 279 (12.0) 279 (9.6)   
median (range) 280 (177–297) 281 (195–295)  0.834 

Primipara n (%) 297 (52) 278 (45)  0.005 
Mode of delivery n (%)    0.009  
– Spontaneous vaginal 500 (87) 1335 (91)    
– Assisted vaginal 66 (11) 107 (7)    
– Breech delivery 9 (2) 25 (2)   
Mode of induction n (%)a      

– Misoprostol 236 (41)     
– Balloon 98 (17)     
– Oxytocin 264 (46)     
– Amniotomy 236 (41)    
Pain-relief method n (%)b    < 0.001  
– No pain relief 22 (4) 103 (7)    
– Oxycodone 22 (4) 28 (2)    
– Nitrous oxide 68 (12) 204 (14)    
– Paracervical block 32 (6) 119 (8)    
– Epidural 326 (57) 710(48)    
– Spinal 69 (12) 220 (15)    

a More than one mode of induction was needed among a few parturients. All 
methods used are shown. 

b The parturient chose the main pain-relief method by themselves. Six percent 
of cases in both groups were missing. 
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Satisfaction with pain relief was high among the total study popu-
lation, mean VAS scores being 7.7 in the IOL group and 7.9 in the SOL 
group, with no significant difference between groups. The proportions of 
satisfied women (VAS ≥ 8) did not differ between the groups as regards 
pain relief. However, the proportion of those rating pain relief as un-
satisfactory (VAS ≤ 5) was higher in the IOL group compared with the 
SOL group. Comparison of satisfaction rates in the two groups (IOL vs. 
SOL) as regards several components of labour care is shown in Table 2. 
Satisfaction with the overall birth experience was higher among SOL vs. 
IOL parturients. Likewise, women after SOL more often regarded their 
birth experience as good (VAS ≥ 8) and they were less often dissatisfied 
(VAS ≤ 5) compared with those after IOL. Satisfaction with caregivers 
was generally excellent, and there were no differences between the 
groups. Side-effects of the analgesic methods were assessed by the pa-
tients’ descriptions. The most common side-effects were itching and 
nausea. 

3.1. Dissatisfaction with pain relief among women in the IOL group 

Factors affecting dissatisfaction with pain relief among IOL parturi-
ents were examined further and are shown in Table 3. In univariate 
regression analyses, induction with misoprostol showed an association 
with a negative experience, while amniotomy as the mode of induction 
affected the experience positively. Epidural analgesia resulted in the 
best satisfaction scores, while oxycodone and nitrous oxide were rated 
the most unsatisfactory as the principal pain-relief methods. After 
multivariable regression analysis, late timing of pain relief raised the 
risk of an unsatisfactory experience of pain treatment 25-fold. Epidural 
analgesia was the most important factor decreasing dissatisfaction, 
while deficient information and IOL with misoprostol doubled the risk of 
a negative experience. 

3.2. Dissatisfaction with the overall birth experience among women in the 
IOL group 

Table 4 shows the level of dissatisfaction (VAS ≤ 5) regarding the 
overall birthing experience among IOL parturients. According to the 
results of multivariable analysis, an experience of poor pain relief raised 
the risk of dissatisfaction fivefold, and vacuum delivery raised it over 
fourfold. Also, lack of information about pain-relief methods during 
labour, and incorrect timing of pain relief were negatively associated 
with the overall experience. Contentment with midwives’ work was 
high, as only 14 (2 %) women experienced their actions as being un-
satisfactory. Dissatisfaction with the midwife was significantly con-
nected to an unsatisfactory overall birth experience. 

Among the IOL group, a strong positive correlation between satis-
faction with pain relief and the overall birth experience was found (r2 

= 36; p < 0.001) (Fig. 1). However, only 60 % of those women evalu-
ating their overall birth experience as unsatisfactory were found to be 
dissatisfied with the pain relief, and on the other hand, only 32 % of the 
IOL parturients who evaluated their pain relief as being unsatisfactory 
had a negative birth experience. Further, there were 27 parturients who 
rated their experience of pain relief as unsatisfactory (VAS ≤ 5), but 
their overall birth-giving experience score was as much as eight or more. 

4. Discussion 

4.1. Main findings 

Although the women in the study population were generally satisfied 
with their pain relief and overall birth experience, women in the IOL 
group showed a 1.5-fold greater risk of dissatisfaction. When focusing on 
satisfaction with pain relief, the strongest impact on dissatisfaction 
among IOL parturients was delayed timing of pain relief during labour, 
while epidural analgesia protected them from a negative experience of 
pain relief. When women in the IOL group considered their overall birth 

Table 2 
Differences in birth-satisfaction scores in the IOL and SOL groups. Values 
adjusted by parity, BMI, age > 35, mode of delivery and main pain relief.   

Induced 
n = 575 

Spontaneous 
n = 1467 

p-value Adjusted OR 
(95% CI); p- 
value 

Pain reliefa mean (SD) 7.7 
(2.40) 

7.9 (2.20)  0.100  

Dissatisfaction with 
pain      
relief (VAS ≤ 5) n 
(%) 

98 (17) 174 (12)  0.003 1.51 
(1.12–2.04); 
0.007 

Satisfaction (VAS ≥
8) n (%) 

371 (65) 992 (69)  0.082 0.88 
(0.71–1.10); 
0.264 

Overall birth 
experiencea mean 
(SD) 

8.0 
(1.84) 

8.4 (1.54)  < 0.001  

Dissatisfaction with 
birth      
experience (VAS ≤
5) n (%) 

52 (9) 74 (5)  0.001 1.60 
(1.05–2.31); 
0.028 

Satisfaction (VAS ≥
8) n (%) 

411 (72) 1150 (79)  0.001 0.79 
(0.62–1.00); 
0.054 

Timing of pain reliefa 

mean (SD) 
7.8 
(2.79) 

8.0 (2.49)  0.405  

Dissatisfaction with 
timing      
(VAS ≤ 5) n (%) 96 (17) 197 (13)  0.125 0.86 

(0.64–1.16); 
0.322 

Satisfaction (VAS ≥
8) n (%) 

393 (69) 1017 (73)  0.086 0.86 
(0.68–1.08); 
0.201 

Information about 
pain reliefa      

mean (SD) 8.4 
(2.12) 

8.3 (1.98)  0.503  

Dissatisfaction with      
information (VAS ≤
5) n (%) 

64 (11) 157 (11)  0.875 1.00 
(0.72–1.40); 
0.984 

Satisfaction (VAS ≥
8) n (%) 

434 (76) 1085 (76)  0.863 1.08 
(0.85–1.38); 
0.539 

Satisfaction with 
midwifea mean (SD) 

9.5 
(1.20) 

9.5 (1.04)  0.561  

Dissatisfaction with 
midwife      
(VAS ≤ 5) n (%) 14 (2) 21 (1)  0.131 0.62 

(0.30–1.29); 
0.197 

Satisfaction (VAS ≥
8) n (%) 

549 (95) 1389 (95)  0.818 1.24 
(0.75–2.06); 
0.399 

Satisfaction with 
obstetriciana      

mean (SD) 9.3 
(1.22) 

9.2 (1.49)  0.895  

Dissatisfaction with      
obstetrician (VAS ≤
5) n (%) 

7(2) 23 (4)  0.127 2.06 
(0.82–5.20); 
0.126 

Satisfaction (VAS ≥
8) n (%) 

311 (93) 509 (89)  0.074 1.57 
(0.93–2.66); 
0.093 

Satisfaction with 
anaesthesiologista 

mean (SD) 

9.3 
(1.66) 

9.1 (1.73)  0.957  

Dissatisfaction with      
anaesthesiologist 
(VAS ≤ 5) n (%) 

24 (5) 58 (5)  0.902 1.08 
(0.64–1.82); 
0.765 

Satisfaction (VAS ≥
8) n (%) 

418 (91) 943 (89)  0.243 1.34 
(0.91–1.97); 
0.140 
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experience, unsatisfactory pain relief and its incorrect timing were 
found to be the most significant determinants of dissatisfaction, but also 
insufficient information about pain treatment during labour, as well as 
vacuum extraction as the mode of delivery were significant factors 
associated with dissatisfaction. 

4.2. Strengths and limitations 

A strength of this study is the large single-centre population of more 
than two thousand women who underwent vaginal birth. All evaluations 
concerning pain relief and the overall experience of birth were accom-
plished within a fairly narrow time range of approximately two days 
after birth. Although VAS scoring as an evaluation implement is sub-
jective and may be influenced by several factors, it has been validated to 
reliably reflect birth experience and patient satisfaction [15,17]. The 
cut-off point of five for dissatisfaction has been used in earlier studies 
[14], and by selecting this score negative experiences were definitely not 
underestimated. Also, the cut-off point of eight for satisfaction has been 
used earlier in a randomised controlled trial [16] for identifying women 
who were genuinely contented. 

Answering the questionnaire relatively shortly after delivery may be 
considered a weakness, as evaluation of the birth experience so early 
could possibly be influenced by positive feelings towards the newborn 
[18]. We did not have a follow-up questionnaire later which could have 
brought a new view of the study. A higher proportion of women in the 
IOL group than in the SOL group participated in this study. The reason 
for this may be relatively larger numbers of primiparas and operative 
vaginal deliveries in the IOL group, which may have led to longer times 
in hospital postpartum. The difference in the proportions of women 
answering the questionnaire might have affected the results slightly and 
the lack of data from non-responders may also conceal selection bias. 

4.3. Interpretation 

In line with the results of our study, IOL has also been shown to be a 
risk factor of a poorer birth experience in studies carried out by Hen-
derson and Hildingsson [4,19]. In a study by Adler et al. the risk of a 
poor birth experience was twofold greater after IOL than after SOL, but 
the results of our study were not so striking [14]. 

Obesity, primiparity [20,21] and advanced age have been found to 
be associated with both IOL and an unsatisfactory experience of birth 
[22,23], but such associations were not seen in our study. Induction of 
labour has been associated with a risk of operative delivery [24], and in 
this study also the proportion of vacuum deliveries was greater in the 
IOL group than in the SOL group. As in former studies [14,25], operative 
vaginal delivery led more often to a negative birthing experience. In our 
study there was a more than fourfold risk of a negative birth experience 
after vacuum extraction. Among induction methods, the use of miso-
prostol was to a slight degree connected to lower satisfaction with pain 
relief. It is possible that in these cases pain relief was inadequate or 
delayed because of the relatively long latent phase of labour. Capogna 
et al. also found that in labours induced with prostaglandins there were 
significantly greater analgesic requirements than among parturients 
undergoing SOL [26]. 

Epidural blockade is the gold standard in labour analgesia [27] and 
was used frequently in our study, more often among IOL than SOL 
parturients. Its use had a strong impact on satisfaction with pain relief, 
but it did not significantly influence the overall birth experience, not 
even according to the results of univariate analysis. This finding differed 
from that in a study by Karlsdottir et al., which showed that use of 
epidural blockade was a predictor of a positive childbirth experience 
[28]. The use of epidural blockade in our study was twice as common as 
in their study, which may partly explain the different results. It is 
possible that with frequent use of epidural blockade, factors other than 
pain relief may be the most important determinants of the birth 
experience. 

a Scale 0–10, in which 0 = extremely poor and 10 = extremely good. 

Table 3 
Determinants of dissatisfaction with pain relief among induced parturients. The statistically significant variables in univariate models were included in multivariable 
models.   

VAS ≤ 5 VAS > 5 Univariable analysis Multivariable analysis  

n = 98 n (%) n = 475 n (%) OR 95 % CI p-value OR 95 % CI p-value 

Primipara 52 (53) 245 (52) 1.06 0.69–1.64  0.789     
Age > 35 17 (17) 66 (14) 1.30 0.73–2.33  0.378     
BMI > 35 8 (8) 32 (7) 1.23 0.55–2.76  0.614     
Misoprostol for induction 51 (52) 185 (39) 1.70 1.10–2.63  0.017 1.69 1.05–2.73  0.031 
Balloon for induction 13 (13) 85 (18) 0.70 0.37–1.32  0.70     
Oxytocin for induction 43 (44) 220 (46) 0.91 0.59–1.40  0.91     
Amniotomy for induction 31 (32) 204 (43) 0.62 0.39–0.98  0.039 1.21 0.73–2.00  0.456 
No pain relief 4 (4) 18 (4) 1.08 0.36–3.27  0.891     
Oxycodone intramuscular only 11 (11) 11 (2) 5.33 2.24–12.7  < 0.001 2.08 0.91–4.79  0.084 
Nitrous oxide only 19 (19) 49 (10) 2.09 1.17–3.74  0.013 1.12 0.70–1.78  0.650 
Paracervical block 7 (7) 25 (5) 1.39 0.58–3.30  0.462     
Epidural analgesia 30 (31) 296 (62) 0.27 0.17–0.43  < 0.001 0.42 0.29–0.62  < 0.001 
Spinal analgesia 14 (14) 55 (12) 1.27 0.68–2.39  0.454     
Incorrect timing of pain relief 69 (70) 28 (6) 40.5 22.6–72.8  < 0.001 25.12 17.78–35.47  < 0.001 
Deficient information 32 (33) 32 (7) 6.79 3.90–11.8  < 0.001 2.00 1.29–3.10  0.002 
Side effects of analgesic methods 41 (42) 250 (53) 0.65 0.42–1.00  0.053     
Pre-labour wish for pain relief 48 (49) 266 (56) 0.82 0.39–1.72  0.594     
Pre-labour wish for no pain relief 6 (6) 44 (9) 0.65 0.27–1.57  0.340     
Dissatisfaction (VAS ≤ 5) with midwife 9 (9) 5 (1) 9.51 3.1–29.0  < 0.001a     

Dissatisfaction (VAS ≤ 5) with obstetricianb 3 (3) 4 (1) 3.78 0.82–17.4  0.088     
Dissatisfaction (VAS ≤ 5) with anesthesiologistc 12 (12) 12 (3) 7.09 3.0–16.6  < 0.001a     

Mode of delivery           
Spontaneous delivery 85 (87) 413 (87) 1.00        
Vacuum delivery 11 (11) 55 (12) 0.97 0.49–1.92  0.920     
Breech delivery 2 (2) 7 (1) 1.39 0.29–6.81  0.682     

Two parturients did not evaluate their pain relief. 
a These factors were not included in the multivariable analysis because of too few dissatisfied cases and missing answers. 
b 333 answers (VAS ≤ 5, n = 57, VAS > 5, n = 276). 
c 461 answers (VAS ≤ 5, n = 66, VAS > 5, n = 395). 
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Delayed timing of pain relief during labour had the strongest impact 
on dissatisfaction with both pain relief and overall birth experience 
among IOL parturients. Perfect timing of pain relief may be difficult to 
assess because of differences in women’s coping mechanisms during 
labour. Analgesia may also be delayed because of attitudes, such as fear 
of negative effects of epidural blockade on the progress of labour. This 
may be a particular problem among women undergoing IOL, because of 
the relatively long latent phase [29]. Similarly, Attanasio et al. found 
that among women with neuraxial analgesia during labour, both 
delayed and premature timing of pain relief had negative effects on their 
experience [30]. 

Only 32 % of the IOL parturients who evaluated their pain relief as 
unsatisfactory had a negative birth experience, but 60 % of the women 
whose birth experience was unsatisfactory were dissatisfied with their 
pain relief, which showed that the impact of pain relief alone on the 
birth experience may not be very strong. Although birth experience and 
pain relief during labour were strongly related to each other, 5 % of the 
parturients reported a good birth experience in spite of dissatisfaction 
with pain relief. Similar findings were also seen in a systematic review 
by Hodnett, suggesting that pain and pain relief do not have as powerful 
or direct influences on birth experience as attitudes and behaviour of 
caregivers [12]. In comparison of the IOL and SOL groups there was a 
difference in dissatisfaction with pain relief but not with satisfaction, 
while birth experience evaluations showed differences concerning both 
dissatisfaction and satisfaction, which indicates that pain relief is often 
more unequivocal, while birth experience is affected by several factors. 

In our study only 14 (2 %) women who underwent IOL were 
dissatisfied with the care provided by their midwives, and they all had a 
negative birth experience, which shows the indispensable role of the 
midwife. A study by Sigurdardottir and colleagues showed that the 
support of midwives during pregnancy and birth had a significant 
impact on women’s birth experience [31]. Satisfaction with the work of 
obstetricians and anesthesiologists was also high, but it was not 

associated with the overall birth experience. 

5. Conclusions 

Induction of labour is a risk factor of dissatisfaction with both pain 
relief and overall birth experience. Induction with misoprostol may 
particularly increase this risk. Among factors protecting women under-
going IOL from dissatisfaction, good pain relief, its adequate timing and 
good information about it are most important. Although good pain relief 
is an important determinant of birth experience, good cooperation with 
caregivers, especially midwives, will also greatly influence the experi-
ence. Focusing on those women who rate their pain relief as satisfactory 
but report a negative overall birth experience might reveal important 
psychological aspects of labour care. 
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Table 4 
Determinants of dissatisfaction with the overall birth experience among induced parturients. The statistically significant variables in univariate models were included 
in multivariable models.   

VAS ≤ 5 VAS > 5 Univariable analysis Multivariable analysis  

n = 52 n (%) n = 520 n (%) OR 95 % CI p-value OR 95 % CI p-value 

Primipara 31 (60) 264 (51) 1.43 0.80–2.56 0.255     
Age > 35 9 (17) 75 (14) 1.24 0.58–2.65 0.576     
BMI > 35 5 (10) 35 (7) 1.47 0.55–3.94 0.437     
Misoprostol for induction 27 (52) 206 (40) 1.65 0.93–2.92 0.087     
Balloon for induction 7 (14) 91 (18) 0.73 0.32–1.68 0.463     
Oxytocin for induction 29 (56) 234 (45) 1.54 0.87–2.74 0.140     
Amniotomy for induction 21 (40) 215 (41) 0.96 0.54–1.72 0.893     
No medication 1 (2) 21 (4) 0.47 0.06–3.54 0.460     
Oxycodone intramuscular only 1 (2) 20 (4) 0.49 0.06–3.73 0.491     
Nitrous oxide only 4 (8) 64 (12) 0.59 0.21–1.70 0.332     
Paracervical block 4 (8) 28 (5) 1.46 0.49–4.35 0.492     
Epidural analgesia 33 (63) 291 (56) 1.37 0.76–2.47 0.300     
Spinal analgesia 6 (12) 63 (12) 0.95 0.39–2.31 0.903     
Incorrect timing of pain relief 29 (56) 65 (13) 8.69 4.74–15.9 < 0.001 2.54 1.06–6.06  0.036 
Insufficient information 17 (33) 46 (9) 5.12 2.66–9.87 < 0.001 2.66 1.20–5.88  0.016 
Side effects of analgesic methods 27 (52) 261 (50) 1.07 0.61–1.90 0.812     
Pre-labour wish for pain relief 7 (14) 55 (11) 1.31 0.56–3.04 0.534     
Pre-labour wish for no pain relief 5 (10) 45 (9) 1.12 0.42–2.95 0.825     
Dissatisfaction (VAS ≤ 5) with pain relief 31 (60) 65 (13) 10.3 5.58–19.0 < 0.001 4.91 2.11–11.40  < 0.001 
Dissatisfaction (VAS ≤ 5) with midwife 9 (17) 5 (1) 21.6 6.92–67.2 < 0.001a     

Dissatisfaction (VAS ≤ 5) with obstetrician 0 (0) 7 (2)b - - -     
Dissatisfaction (VAS ≤ 5) with anesthesiologist 3 (6) 21 (5)c 1.38 0.39 - 4.81 0.617     
Mode of delivery          

Spontaneous delivery 40 (77) 458 (88) 1.00       
Vacuum delivery 12(23) 53 (10) 2.59 1.28 - 5.25 0.008 4.30 1.90–9.76  < 0.001 
Breech delivery 0 (0) 9 (2) - - -     

Three parturients did not evaluate their birth experience. 
a This factor was not included in the multivariable analysis because there were too few dissatisfied cases. 
b 332 answers (VAS ≤ 5, n = 32, VAS > 5, n = 300). 
c 416 answers (VAS ≤ 5, n = 44, VAS > 5, n = 416). 
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