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a b s t r a c t 

Objective: To investigate whether the proportion of pregnant women who use epidural analgesia during birth 
differed between women registered at a maternity clinic randomised to Mindfetalness or to routine care. 
Design: An observational study including women born in Sweden with singleton pregnancies, with spontaneous 
onset of labour from 32 weeks’ gestation. Data used from a cluster-randomised controlled trial applying the 
intention-to-treat principle in 67 maternity clinics where women were randomised to Mindfetalness or to routine 
care. ClinicalTrials.gov (NCT02865759). 
Interventions: Midwives were instructed to distribute a leaflet about Mindfetalness to pregnant women at 25 
weeks’ gestation. Mindfetalness is a self-assessment method for the woman to use to become familiar with the 
unborn baby’s fetal movement pattern. When practising the method in third trimester, the women are instructed 
to daily lie down on their side, when the baby is awake, and focus on the movements’ intensity, character and 
frequency (but not to count each movement). 
Findings: Of the 18 501 women with spontaneous onset of labour, 47 percent used epidural during birth. Epidu- 
ral was used to a lower extent among women registered at a maternity clinic randomised to Mindfetalness than 
women in the routine-care group (46.2% versus 47.8%, RR 0.97, CI 0.94–1.00, p = 0.04). Epidural was more com- 
mon among primiparous women, women younger than 35 years, those with educational levels below university, 
with BMI ≥ 25 and with a history of receiving psychiatric care or psychological treatment for mental illness. 
Conclusions and implications for practice: Pregnant women who were informed about a self-assessment method, 
with the aim of becoming familiar with the unborn baby’s fetal movement pattern, used epidural to a lower extent 
than women who were not informed about the method. Future studies are needed to investigate and understand 
the association between Mindfetalness and the reduced usage of epidural during birth. 
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The birthing process is unique to every pregnant woman, as is the ex-
erience of pain ( Whitburn et al. 2019 ). Unlike other acute pain, which
s usually associated with injury or pathology, labour pain is part of
 normal physiological process ( Lowe, 2002 ; Whitburn et al., 2019 ).
pidural anaesthesia (EDA) is effective in reducing pain during labour
nd is used in up to 60 percent of all births in high-income countries
 Anim-Somuah et al., 2018 ; Ruppen et al., 2006 ). However, the expe-
ience of pain is complex and multifactorial ( Lowe, 2002 ). Women’s
xperiences of pain have previously been investigated in a random-
zed controlled trial ( Waldenström and Nilsson, 1994 ). No differences
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n intensity of pain were seen in women giving birth in birth centres
a home-like environment and team midwifery with restricted use of
harmacological pain relief) compared to women in standard obstetric
are, despite women in standard care using significantly more pharma-
ologic pain relief (epidural, pethidine, nitrous oxide, pudendal block)
 Waldenström and Nilsson, 1994 ). The use of EDA is more common
mong first-time mothers and among women within unfavourable so-
ial situations (low-qualified job or single) ( Le Ray et al., 2008 ).The use
f EDA is also more common among women with previous use of EDA
nd women who have a partner who prefers EDA ( Jennifer et al., 2010 ).
he need for EDA during birth is also associated with giving birth to a
hild with high birthweight ( Ekéus et al., 2009 ). Further, the use of
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Fig. 1. Flow chart: randomization of maternity clinics showing the number of 
women registered, number born in Sweden, number with spontaneous onset of 
labour who gave birth from 32 weeks’ gestation for each study arm. 
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DA during birth is related to psychological factors and maternal-fetal
ttachment ( Smorti et al., 2020 ). Women who gave birth without EDA
ad lower levels of anxiety and lower levels of fear of childbirth during
regnancy than women who gave birth using EDA. Women who gave
irth without using EDA had higher levels of prenatal attachment to the
nborn child. Additionally, women giving birth in a midwife-led con-
inuity care model are less likely to use EDA during labour and birth
 Sandall et al., 2016 ). 

The women’s choice of anesthesia during birth affects their pain per-
eption, but also the labour progress and outcome ( Anim-Somuah et al.,
018 ). In a Cochrane review assessing the effectiveness and safety of
DA, the authors concluded that EDA is associated with prolonged first-
nd second-stage labour ( Anim-Somuah et al., 2018 ); however, the evi-
ence was drawn from low- to moderate-quality evidence. Further, they
ound that EDA is associated with higher risk of assisted births, but does
ot have an immediate effect on risk of low Apgar score or transfer to
eonatal care ( Anim-Somuah et al., 2018 ). Most of the studies included
n the review compared EDA with opioids. However, more recent stud-
es report an association between EDA and increased risk of low Ap-
ar score and admission to neonatal care ( Høtoft and Maimburg, 2020 ;
avelli et al., 2020 ). Additionally, it has been reported that EDA can
ave an adverse effect on breastfeeding. The babies’ behaviour directly
fter birth differs where the mother had analgesia; the hand massage-
ike movements and sucking at the breast are reduced among babies
o mothers who have used EDA during birth ( Ransjö-Arvidson et al.,
001 ; Riordan et al., 2000 ). However, this may be a dose-related ef-
ect ( Brimdyr et al., 2015; National Library of Medicine, U.S. 2006 ). A
ystematic review found differing results, but an association between
DA and non-successful breastfeeding was found in the majority of the
tudies ( French et al., 2016 ). 

In Sweden, 38.8 percent of women giving birth use EDA (58.7 per-
ent among nullipara and 24.4 among multipara). Large regional differ-
nces are seen in the use of EDA among first-time mothers in Sweden
38.9 percent to 71.0 percent) ( Socialstyrelsen, 2018 ). 

In a large cluster-randomised controlled trial, including 39 865
omen, we evaluated Mindfetalness, a method for the pregnant woman

o use to become familiar with the unborn baby’s fetal movement pat-
ern ( Akselsson et al., 2020 ). In the last trimester, the women in the
tudy group were instructed to lie down on their side and focus on the
nborn baby’s fetal movements, noting their intensity, character and fre-
uency (but without counting each movement) ( Radestad 2012 ). This
bservation was to be made daily, for 15 minutes, when the baby was
wake. The women in the control group received routine antenatal care.
e found that women registered at a maternity clinic randomised to
indfetalness started their labour spontaneously to a higher extent than

he routine care group. Additionally, the number of cesarean sections
nd labour inductions were lower in the Mindfetalness group. Mindfe-
alness can be defined as a form of Mindfulness, in which the unborn
aby is included in the process. The theory behind the Mindfetalness-
ffect on spontaneous start of delivery is that the method reduces the
evel of stress among the women, which is advantageous for the hor-
ones in the birth process ( Uvnäs-Moberg et al., 2005 ). Thus, during
eriods of stress, a woman’s levels of catecholamines increase, which
ctivates the sympathetic system and the body prepares for fight or
ight ( Kozlowska et al., 2015 ; Uvnäs-Moberg et al., 2005 ). This inhibits
he birth hormone oxytocin, which is important for uterine contractil-
ty ( Lederman et al., 1978 ; Sato et al., 1996 ). Mindfulness-based pro-
rammes are shown to reduce levels of stress, anxiety, and depression,
nd to increase a positive state of mind as well as childbirth self-efficacy
cores ( Lönnberg et al., 2019 ; Pan et al., 2019 ). Midwives in the inter-
ention thought the women embraced the information about Mindfe-
alness positively and expressed perceived reduced stress and anxiety
mong the women ( Rådestad et al. 2020 ). Based on the evidence that ex-
sts regarding the association between the choice of labour anaesthesia
nd attachment, safety, anxiety and fear, the hypothesis was posed that
indfetalness can influence women’s use of pain relief. The aim for this
2 
tudy was to investigate, in a sub-analysis from the cluster-randomised
ontrolled trial, whether the proportion of pregnant women who use
DA during birth differed between women registered at a maternity
linic who were either randomized to Mindfetalness or to routine care. 

ethods 

The study base consists of women born in Sweden who gave birth
rom 32 weeks’ gestation with spontaneous onset of labour, included
n a cluster-randomised controlled trial to evaluate the Mindfetalness
ethod. Of the 67 maternity clinics in Stockholm, 33 were random-

zed to the intervention with Mindfetalness and 34 to routine care. Be-
ore randomization, the size of the clinic and its socio-economic area
ere taken into account. Further information about the randomiza-

ion process can be found in previous papers ( Akselsson et al., 2020 ;
ådestad et al., 2016 ). One of the maternity clinics randomized to Mind-

etalness declined participation but is included in the analysis, due to the
ntention-to-treat design. In the maternity clinics randomized to Mind-
etalness, 19 639 women were registered, of whom 13 029 were born in
weden. The corresponding figures for the routine-care group were 20
26 women, with 13 456 born in Sweden. The number of women with
pontaneous onset of labour was 9238 in the Mindfetalness group, and
263 in the routine care group. Fig. 1 shows the flow chart, illustrating
he number of women registered at the clinics, during the time of the
tudy. 

The research coordinator (AA) started the intervention in August
016 by holding a 30-minute lecture for the midwives at the ma-
ernity clinics randomised to Mindfetalness. The midwives working
n these clinics were instructed to distribute a leaflet at a scheduled
isit at 24 weeks’ gestation. The leaflet included general informa-
ion about fetal movements and instructions on how to practise the
indfetalness method from 28 weeks’ gestation (appendix). A website
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Table 1 

Characteristics of 18 501 women born in Sweden with spontaneous onset of labour, 9238 reg- 
istered at a maternity clinic randomised to Mindfetalness, and 9263 registered at a maternity 
clinic randomised to routine care. 

Mindfetalness n (%) Routine care n (%) 

Age 
≤ 24 612 (6.6) 523 (5.6) 
25–34 6352 (68.8) 6195 (66.9) 
≥ 35 2274 (24.6) 2545 (27.5) 
Education level ∗ 

Less than 9 years/Elementary school 248 (2.8) 166 (1.9) 
High school 2298 (26.0) 2131 (24.8) 
University 6293 (71.2) 6282 (73.2) 
Parity ǂ

Primipara 4197 (45.7) 4308 (46.7) 
Multipara 4987 (54.3) 4914 (53.3) 
Body Mass Index §

< 18.5 267 (3.0) 211 (2.4) 
18.5–24.9 6079 (68.9) 6072 (68.7) 
≥ 25.0 2474 (28.0) 2560 (28.9) 
Maternal diseases 
Psychiatric care 1395 (15.1) 1421 (15.3) 
Medication or psychological treatment for mental illness 667 (7.2) 511 (8.2) 
Gestation week 
32 + 0-36 + 6 399 (4.3) 373 (4.0) 
37 + 0-39 + 6 3748 (40.6) 3682 (39.7) 
≥ 40 + 0 5091 (55.1) 5208 (56.2) 
Birthweight (mean grams) 3550.0 3552.3 

∗ Missing: Total n = 1083 Mindfetalness n = 399 (4.3%); routine care n = 684 (7.4%) 
ǂ Missing: Total n = 95 Mindfetalness n = 54 (0.6%); routine care n = 41 (0.4%) 
§ Missing: Tot n = 838 Mindfetalness n = 418 (4.5%); routine care n = 420 (4.5%) 
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 www.mindfetalness.com ) with the same information was made avail-
ble for anyone to access, and posters were visible in the waiting rooms.
he routine care group did not receive any information about the study
r the randomization. The midwives in these clinics continued with stan-
ard care according to new guidelines introduced by the Swedish Na-
ional Board of Health and Welfare in October 2016 (at the time the in-
ervention started), which state that all pregnant women should receive
erbal information about fetal movements when attending a standard
isit at 24 weeks’ gestation ( Socialstyrelsen, 2016 ). Further, no written
nformation was given to women included in the routine-care group. 

From August to October 2016, the midwives in all maternity clinics
andomised to Mindfetalness started distributing leaflets during the run-
n period, which was considered to be complete in November. The first
our weeks after the women received information about Mindfetalness
as determined to be a training period. The leaflets were distributed
ntil 31 January 2018. When analysing, we included all women regis-
ered at the maternity clinics, with spontaneous onset of labour from
2 weeks’ gestation, who gave birth from 1 November 2016. All women
ho were registered until 31 January 2018 were followed until the birth
f their baby. 

The data were retrieved from The Swedish Pregnancy Register
 The Swedish Pregnancy Register 2021 ), a population-based register
ncluding information from early pregnancy to a few months after
irth. We used the ICD-10 codes ( Internetmedicin, 2018 ) and combined
he variable epidural- and spinal anaesthesia (usage of epidural/spinal
naesthesia during labour) into one variable when analysing data. We
alculated descriptive statistics using percentages, and when compar-
ng characteristics between groups we used Fischer’s exact test. We
alculated rate ratios and 95% confidence intervals and, by using log-
inomial regression models, we adjusted the rate ratios for potential
onfounders, one single variable at a time, and, additionally, all the
ariables combined. To further investigate and take into account any
otential confounding effects, we divided the women according to their
haracteristics to evaluate the effect within different strata. 

The cluster-randomized controlled trial which data were retrieved
rom were registered in ClinicalTrials.gov (NCT02865759) before start.
thics approval was obtained from The Regional Ethics Committee in
3 
tockholm, Sweden (Dnr 2015/2105–31/1). The women were informed
y the midwives that it was voluntary for them to use the Mindfetalness
ethod. Data were retrieved from a population-based quality register

nd informed consent regarding the use of data in research was obtained
rom the women when they were registered at the maternity clinics. 

esults 

Of the 26 485 Swedish women included in the randomized controlled
rial, 18 501 (69.9%) started their labour spontaneously. Table 1 shows
he characteristics for the women with spontaneous onset of labour who
ave birth from 32 weeks’ gestation in the Mindfetalness-group and in
he Routine-care group. The two compared groups are similar in char-
cteristics, except for the category of women older than 35 years of age,
here the Mindfetalness-group had a lower proportion. 

Of the total 18 501 women who had a spontaneous onset of labour,
696 (47.0%) used EDA. The usage of EDA differed between hospitals,
ith a range from 39.4 percent to 51.1 percent (not in table). As shown

n Table 2 , it was more common to use EDA among women younger than
5 years, women with an educational level below university, primipara
omen, women with BMI ≥ 25 and women with a history of receiving
sychiatric care or psychological treatment for mental illness. 

Further, it was more common to use EDA among women giving birth
rom 40 weeks’ gestation ( n = 5293, 60.9% versus n = 5007, 51.1%, p -
alue < 0.001). Women giving birth to a baby with higher weight used
DA more often, when compared to those who gave birth to a baby with
 lower birthweight (mean birthweight 3575.1 grams versus 3529.9
rams, p -value < 0.001). Oxytocin infusion due to labour dystocia was
sed to a higher extent among women with EDA than women without
 n = 5562, 64.0% versus n = 1345, 13.7%, p -value < 0.001). 

Women registered at a maternity clinic randomised to Mindfetal-
ess used EDA to a lower extent than women in the Routine-care group
 n = 4271, 46.2% versus n = 4425, 47.8%, RR 0.97, CI 0.94–1.00, p -value
.04). When adjusting for birthweight, birth clinic and age, the point
stimates almost did not change ( Table 3 ). Women in the Mindfetal-
ess group breastfed with a correct technique two hours after birth to a

http://www.mindfetalness.com
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Table 2 

Characteristics of 18 501 women born in Sweden with spontaneous onset of labour, 8696 using EDA 

and 9805 without EDA. 

EDA n (%) Without EDA n (%) p -value 

Age 
≤ 24 662 (7.6) 473 (4.8) < 0.001 
25–34 6114 (70.3) 6433 (65.6) < 0.001 
≥ 35 1920 (22.1) 2899 (29.6) < 0.001 
Education level ∗ 

Less than 9 years/Elementary school 222 (2.7) 192 (2.1) 0.007 
High school 2158 (26.3) 2271 (24.6) 0.01 
University 5814 (71.0) 6761 (73.3) < 0.001 
Parity ǂ

Primipara 5416 (62.5) 3089 (31.7) < 0.001 
Multipara 3243 (37.5) 6658 (68.3) < 0.001 
Body Mass Index §

< 18.5 194 (2.3) 284 (3.0) 0.005 
18.5–24.9 5622 (67.8) 6529 (69.7) 0.007 
≥ 25.0 2478 (29.9) 2556 (27.3 < 0.001 
Maternal diseases 
Psychiatric care 1504 (17.3) 1312 (13.4) < 0.001 
Medication or psychological treatment for mental illness 636 (7.3) 542 (5.5) < 0.001 

∗ Missing: Total n = 1083, EDA n = 502 (5.8%), without EDA n = 581 (5.9%) 
ǂ Missing: Total n = 95, EDA n = 37 (0.4%), without EDA n = 58 (0.6%) 
§ Missing: Total n = 838, EDA n = 402 (4.6%), without EDA n = 436 (4.4) 

Table 3 

EDA among women with spontaneous onset of labour in Mindfetalness-group 
compared to Routine-care group, adjusted for potential confounders. 

EDA RR (CI) p -value 

Unadjusted 0.97 (0.94–1.00) 0.04 
Adjusted for: 
Birthweight 0.97 (0.94–1.00) 0.04 
Birth clinic 0.97 (0.94–1.00) 0.06 
Age 0.96 (0.93–0.99) 0.01 
Birthweight, birth clinic and age 0.97 (0.94–1.00) 0.02 
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igher extent than women in the routine care group (81.8% vs. 80.7%,
R 1.02, CI 1.00–1.03, p -value 0.046). 

Fig. 2 shows the use of EDA among the women randomized to
indfetalness versus those in the routine-care group in relation to the
omen’s characteristics. In general, compared to routine care, the pro-
ortion of EDA is lower for all categories among women randomized to
indfetalness, with two exceptions. In the educational level, “up to ele-
entary school ”, the proportion of women who used EDA was the same

or both groups. Further, among women with low BMI (less than 18.5),
1.2 percent used EDA in the Mindfetalness group, and 39.8 percent
sed EDA in the routine care group. 

iscussion 

Pregnant women registered at a maternity clinic randomized to be
nformed about Mindfetalness used EDA during labour to a lower extent
han pregnant women registered at a maternity clinic randomized to
outine care. EDA use was more common among primiparous women
nd among women younger than 35 years of age, those with educational
evels below university, with a body mass index of 25 or over and with
sychiatric history or treatment for mental illness. 

Women’s self-efficacy expectancy to cope with labour pain and a
ow level of anxiety is associated with reduced perception of pain
nd a decreased need of anaesthesia during labour ( Lang et al., 2006 ;
anning and Wright, 1983 ; Reading and Cox, 1985 ). Mindfulness-based

nterventions reduce anxiety, depression and stress in the perinatal
eriod ( Lavender et al., 2016 ; Lever Taylor et al., 2016 ; Matvienko-
ikar et al., 2016 ). Mindfetalness can be perceived as a type of mindful-
ess method, which includes the unborn baby in the process. Both mid-
ives and women describe the method as a tool for pregnant women
4 
o wind down, stay in the present and form an attachment with the un-
orn child ( Akselsson et al., 2017 ; Rådestad et al., 2020 ). The pregnant
omen in our study were instructed to practise Mindfetalness for 15
inutes daily until birth from 28 weeks’ gestation. For a pregnancy that

asts until term, this means about 1260 minutes of practice (21 hours) if
he woman follows the Mindfetalness method instructions. In a previous
tudy, pregnant women were randomized to either an online mindful-
ess intervention, practising four times a week for three weeks, or to
outine care. The women who practised mindfulness had significantly
ower levels of prenatal stress and a reduction of the hormone corti-
ol on awakening and at evening time, compared to the women in the
outine care group ( Matvienko-Sikar and Dockray, 2017 ). Thus, this in-
ervention included a significantly shorter duration of engagement by
he pregnant women than the Mindfetalness intervention applied here,
ut the method still provided clear effects in stress reduction. 

The fact that women with psychiatric history or treatment for men-
al illness use EDA to a higher extent might be linked to their having
igher levels of general anxiety and fear. Anxiety, depression and fear
f birth reduce a woman’s ability to cope with pain and can affect the
ntensity of pain ( Sitras et al., 2017 ). The results of our study show that
he largest reduction in use of EDA during labour, when comparing the
indfetalness group with routine care group, occurred among women
ith psychiatric history, which indicates positive psychological effects

n practising Mindfetalness. 
In a study by Smorti et al. (2020) , women giving birth without EDA

ated their fear of birth lower when compared to women who gave birth
ith EDA. Further, they had higher scores on the CES-scale (Centrality
f events), i.e., to what extent the pregnancy is a central event in life,
han women who used EDA ( Smorti et al., 2020 ). Mindfetalness could
ave had positive effects in women with anxiety, high stress levels and
ear of birth, in lowering the need for EDA, as shown in Fig. 3 . 

The study also showed that women who did not use EDA during
irth had higher scores in maternal-fetal attachment than women who
ave birth with EDA ( Smorti et al., 2020 ). The Prenatal Attachment
nventory scale (PAI), which is used to evaluate maternal-fetal attach-
ent, includes, on several levels, the mother’s interactions with the un-

orn baby and knowledge about fetal movements. An association has
een found between a high awareness of fetal movements and attach-
ent ( Malm et al., 2016 ). A possible association between high maternal-

etal attachment and gaining increased self-efficacy is also discussed by
morti et al. (2020) . The pregnant woman becomes more prone to per-
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Fig. 2. The use of EDA among women born in Sweden, with spontaneous start of labour after birth from 32 weeks’ gestation, in the Mindfetalness-group and the 
Routine-care group, respectively. 

Fig. 3. Proposed theory of the effect of Mindfetalness on a woman’s need for EDA. 
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eive the birth as a condition in which her body is working to birth
er baby and thus has less fear of birth, which leads to not wanting
DA during birth. Additionally, an association between sense of coher-
nce (SOC) and the preference for using EDA during birth has been
ound ( Jeschke et al., 2012 ). Women with high SOC more often pre-
erred to give birth without EDA. Additionally, a woman’s degree of
OC is a strong predictor for well-being ( Helga et al., 2004 ). Pregnant
omen with higher levels of SOC in life had better results relating to

heir well ‐being, anxiety and predisposition to depression ( Helga et al.,
004 ). 

Women in the Mindfetalness group breastfed, with a correct tech-
ique two hours after birth, to a higher extent. This may be an indi-
ect effect due to the lower rate of EDA use during labour, as associ-
tions have been found between EDA and a negative effect on breast-
eeding ( French et al., 2016 ). However, it is also possible that increased
aternal-fetal attachment through Mindfetalness affects breastfeeding.
hen investigating pregnant women’s intentions for infant feeding
ethod in the third trimester, high maternal-fetal attachment was as-

ociated with intention to breastfeed ( Huang et al., 2004 ). Additionally,
n a systematic review, an association was found between higher levels
f attachment and initiation of breastfeeding as well as preference for
reastfeeding over bottle-feeding ( Linde et al., 2020 ). 

If some women choose to give birth with EDA due to fear and anxiety,
he midwife needs to be aware of possible ways to support them to make
n informed choice. By reducing stress, facilitating a positive state of
ind and creating possibilities for the pregnant women to attach to their
5 
nborn baby through Mindfetalness, more women may feel confident to
ive birth and cope with pain during labour. 

ethodological considerations 

There are several strengths in the study design. The data were re-
rieved from a high-quality population-based register, and the random-
zation process minimizes the risk of confounding factors. By only in-
luding women with singleton pregnancies with spontaneous onset of
abour, the compared groups are similar. Additionally, by only including
omen born in Sweden, any dilution effects are reduced, as the leaflets
ere distributed in nine languages, i.e., many women did not receive the

nformation in their own language. However, a dilution effect is proba-
ly inevitable anyway, as we know from the original study that only 79
ercent of the leaflets were distributed. Contamination between the two
roups is also possible, as the website was open for anyone to use, and
omen and midwives talk to each other. Taking all of these issues into

onsideration, the effect we can see is probably stronger in reality. How-
ver, when conducting a sub-group analysis it is important to consider
hat it is a higher risk for false positive findings ( Wang et al. 2007 ). 

The use of EDA during labour is affected by many factors, physical as
ell as psychological. Other possible confounding factors that were not

ncluded in this analysis may have affected the results. Additionally, the
actors that have been taken into consideration could have been associ-
ted with each other, for example, body mass index may be associated
ith parity, age and birth weight, and parity with educational level.
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etermining the women’s preference for EDA and level of anxiety be-
ore they started to practise Mindfetalness would have been valuable
easurements when comparing that group with the routine-care group.
dditionally, the professional support provided during birth may have
ffected the women’s choice of EDA. It also would have been valuable
o have measured the level of fear of birth in the two compared groups.
dditionally, it is possible that the instruction of how to practice Mind-

etalness is in fact the mechanism behind the lower rate of epidural use,
.e. laying down on the side for 15 minutes a day contributed to reduced
tress and anxiety. 

onclusion 

In this observational study it has been shown that the method Mind-
etalness including laying down for 15 minutes a day in third trimester,
ocusing on the unborn baby, decreases the use of EDA during birth,
specially among women with a psychiatric history. It is possible that
ractising Mindfetalness in the third trimester can be advantageous for
omen’s self-efficacy in coping with labour pain, but future studies are
eeded to further investigate and understand the association between
indfetalness and the reduced usage of EDA during birth. 

thical Approval 

The Regional Ethics committee in Stockholm, Sweden (Dnr
015/2105–31/1). 

unding Sources 

The Swedish research council. 

linical Trial Registry 

ClinicalTrials.gov (NCT02865759). 

eclaration of Competing Interest 

None declared. 

RediT authorship contribution statement 

Helena Lindgren: Writing – original draft, Writing – review &
diting, Validation, Visualization. Ingela Rådestad: Conceptualization,
ethodology, Validation, Writing – original draft, Writing – review &

diting, Visualization, Funding acquisition. Karin Pettersson: Valida-
ion, Writing – review & editing, Visualization. Viktor Skokic: Method-
logy, Data curation, Formal analysis, Writing – review & editing. Anna

kselsson: Conceptualization, Methodology, Data curation, Validation,
ormal analysis, Writing – original draft, Writing – review & editing, Vi-
ualization, Supervision, Project administration. 

cknowledgments 

A special thanks to the midwives participating in the trial and to the
omen who accepted to receive information. Thanks also to the Swedish
regnancy Register for cooperation and to The Swedish research council
or funding this research. 

upplementary materials 

Supplementary material associated with this article can be found, in
he online version, at doi: 10.1016/j.midw.2021.103156 . 
6 
eferences 

kselsson, A. , Georgsson, S. , Lindgren, H. , Pettersson, K. , Rådestad, I. , 2017. Women’s
attitudes, experiences and compliance concerning the use of Mindfetalness- a method
for systematic observation of fetal movements in late pregnancy. BMC Pregnancy and
Childbirth 17 (1), 359 . 

kselsson, A. , Lindgren, H. , Georgsson, S. , Pettersson, K. , Steineck, G. , Skokic, V. ,
Rådestad, I. , 2020. Mindfetalness to increase women’s awareness of fetal move-
ments and pregnancy outcomes: a cluster-randomised controlled trial including 39
865 women. BJOG: An International Journal of Obstetrics and Gynaecology 127 (7),
829–837 . 

nim-Somuah, M. , Smyth, R.M.D. , Cyna, A.M. , Cuthbert, A. , 2018. Epidural versus
non-epidural or no analgesia for pain management in labour. Cochrane Database of
Systematic Reviews 5, CD000331 . 

rimdyr, K. , Cadwell, K. , Widström, A.M. , Svensson, K. , Neumann, M. , Hart, E.A. , Harring-
ton, S. , Phillips, R. , 2015. The association between common labor drugs and suckling
when skin-to-skin during the first hour after birth. Birth 42 (4), 319–328 . 

kéus, C. , Hjern, A. , Hjelmstedt, A. , 2009. The need for epidural analgesia is related
to birthweight - a population-based register study. Acta Obstetricia et Gynecologica
Scandinavica 88 (4), 397–401 . 

rench, C.A. , Cong, X. , Chung, K.S. , 2016. Labor epidural analgesia and breastfeeding: a
systematic review. Journal of Human Lactation 32 (3), 507–520 . 

elga, S. , Ann, L.-E. , Ragnhild, H. , 2004. Well-being and sense of coherence during preg-
nancy. Acta Obstetricia et Gynecologica Scandinavica 83 (12), 1112–1118 . 

uang, H.C. , Wang, S.Y. , Chen, C.H. , 2004. Body image, maternal-fetal attachment, and
choice of infant feeding method: a study in Taiwan. Birth 31 (3), 183–188 . 

øtoft, D. , Maimburg, R.D. , 2020. Epidural analgesia during birth and adverse neonatal
outcomes: a population-based cohort study. Women and Birth: Journal of the Aus-
tralian College of Midwives (in press) . 

nternetmedicin, 2018. ICD internetmedicin. http://icd.internetmedicin.se/ (Accessed Oc-
tober 2020). 

ennifer, H. , Brendan, C. , Amy, E. , Sachin, M. , Edward, T.R. , 2010. Survey of the factors
associated with a woman’s choice to have an epidural for labor analgesia. Anesthesi-
ology Research and Practice Article ID 356789 . 

eschke, E. , Ostermann, T. , Dippong, N. , Brauer, D. , Pumpe, J. , Meißner, S. , Matthes, H. ,
2012. Identification of maternal characteristics associated with the use of epidural
analgesia. Journal of Obstetrics and Gynaecology 32 (4), 342–346 . 

ozlowska, K. , Walker, P. , McLean, L. , Carrive, P. , 2015. Fear and the defense cascade:
clinical implications and management. Harvard Review of Psychiatry 23 (4), 263–287 .

ang, A.J. , Sorrell, J.T. , Rodgers, C.S. , Lebeck, M.M. , 2006. Anxiety sensitivity as a pre-
dictor of labor pain. European Journal of Pain 10 (3), 263–270 . 

avender, T.J. , Ebert, L. , Jones, D. , 2016. An evaluation of perinatal mental health inter-
ventions: an integrative literature review. Women and Birth: Journal of the Australian
College of Midwives 29 (5), 399–406 . 

e Ray, C. , Goffinet, F. , Palot, M. , Garel, M. , Blondel, B. , 2008. Factors associated with the
choice of delivery without epidural analgesia in women at low risk in France. Birth
35 (3), 171–178 . 

ederman, R.P. , Lederman, E. , Work Jr., B.A. , McCann, D.S. , 1978. The relationship of
maternal anxiety, plasma catecholamines, and plasma cortisol to progress in labor.
American Journal of Obstetrics and Gynecology 132 (5), 495–500 . 

ever Taylor, B. , Cavanagh, K. , Strauss, C. , 2016. The effectiveness of mindfulness-based
interventions in the perinatal period: a systematic review and meta-analysis. PLoS
ONE 11 (5), e0155720 . 

inde, K. , Lehnig, F. , Nagl, M. , Kersting, A. , 2020. The association between breastfeeding
and attachment: a systematic review. Midwifery 81, 102592 . 

owe, N. , 2002. The nature of labor pain. American Journal of Obstetrics and Gynecology
186 (5), S16–S24 . 

önnberg, G. , Jonas, W. , Unternaehrer, E. , Branstrom, R. , Nissen, E. , Niemi, M. , 2019.
Effects of a mindfulness based childbirth and parenting program on pregnant women’s
perceived stress and risk of perinatal depression–results from a randomized controlled
trial. Journal of Affective Disorders 262, 133–142 . 

alm, M.C. , Hildingsson, I. , Rubertsson, C. , Rådestad, I. , Lindgren, H. , 2016. Prenatal
attachment and its association with foetal movement during pregnancy – a population
based survey. Women and Birth: Journal of the Australian College of Midwives 29 (6),
482–486 . 

anning, M.M. , Wright, T.L. , 1983. Self-efficacy expectancies, outcome expectancies, and
the persistence of pain control in childbirth. Journal of Personality and Social Psy-
chology 45 (2), 421–431 . 

atvienko-Sikar, K. , Dockray, S. , 2017. Effects of a novel positive psychological interven-
tion on prenatal stress and well-being: a pilot randomised controlled trial. Women
and Birth: Journal of the Australian College of Midwives 30 (2), e111–e118 . 

atvienko-Sikar, K. , Lee, L. , Murphy, G. , Murphy, L. , 2016. The effects of mindfulness
interventions on prenatal well-being: a systematic review. Psychology & Health 31
(12), 1415–1434 . 

ational Library of Medicine, U.S., 2006. Fentanyl, Drugs and Lactation Database
(LactMed). Bethesda MD. 

an, W.-L. , Gau, M.-L. , Lee, T.-Y. , Jou, H.-J. , Liu, C.-Y. , Wen, T.-K. , 2019. Mindful-
ness-based programme on the psychological health of pregnant women. Women and
Birth: Journal of the Australian College of Midwives 32 (1), e102–e109 . 

ansjö-Arvidson, A.B. , Matthiesen, A.S. , Lilja, G. , Nissen, E. , Widström, A.M. , Uvnäs–
Moberg, K. , 2001. Maternal analgesia during labor disturbs newborn behavior: effects
on breastfeeding, temperature, and crying. Birth 28 (1), 5–12 . 

avelli, A.C.J. , Eskes, M. , de Groot, C.J.M. , Abu-Hanna, A. , van der Post, J.A.M. , 2020.
Intrapartum epidural analgesia and low Apgar score among singleton infants born at
term: a propensity score matched study. Acta Obstetricia et Gynecologica Scandinav-
ica 99 (9), 1155–1162 . 

https://doi.org/10.1016/j.midw.2021.103156
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0001
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0001
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0001
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0001
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0001
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0001
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0002
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0002
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0002
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0002
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0002
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0002
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0002
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0002
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0003
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0003
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0003
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0003
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0003
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0004
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0004
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0004
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0004
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0004
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0004
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0004
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0004
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0004
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0005
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0005
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0005
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0005
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0006
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0006
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0006
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0006
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0007
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0007
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0007
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0007
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0008
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0008
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0008
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0008
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0009
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0009
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0009
http://icd.internetmedicin.se/
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0011
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0011
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0011
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0011
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0011
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0011
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0012
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0012
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0012
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0012
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0012
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0012
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0012
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0012
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0013
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0013
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0013
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0013
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0013
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0014
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0014
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0014
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0014
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0014
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0015
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0015
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0015
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0015
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0016
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0016
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0016
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0016
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0016
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0016
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0017
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0017
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0017
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0017
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0017
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0018
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0018
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0018
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0018
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0019
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0019
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0019
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0019
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0019
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0020
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0020
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0021
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0021
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0021
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0021
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0021
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0021
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0021
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0022
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0022
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0022
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0022
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0022
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0022
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0023
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0023
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0023
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0024
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0024
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0024
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0025
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0025
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0025
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0025
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0025
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0027
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0027
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0027
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0027
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0027
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0027
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0027
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0028
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0028
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0028
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0028
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0028
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0028
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0028
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0029
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0029
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0029
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0029
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0029
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0029


H. Lindgren, I. Rådestad, K. Pettersson et al. Midwifery 103 (2021) 103156 

R  

R  

 

R  

 

R
R  

 

 

 

R  

 

S  

 

S  

 

S  

 

S  

 

S  

 

S  

 

T  

U  

 

W  

 

W  

 

W  

 

eading, A.E. , Cox, D.N. , 1985. Psychosocial predictors of labor pain. Pain 22 (3),
309–315 . 

iordan, J. , Gross, A. , Angeron, J. , Krumwiede, B. , Melin, J. , 2000. The effect of labor pain
relief medication on neonatal suckling and breastfeeding duration. Journal of Human
Lactation 16 (1), 7–12 . 

uppen, W. , Derry, S. , McQuay, H. , Moore, R.A. , 2006. Incidence of epidural
hematoma, infection, and neurologic injury in obstetric patients with epidural anal-
gesia/anesthesia. Anesthesiology 105 (2), 394–399 . 

ådestad, I. , 2012. Strengthening mindfetalness. Sex Reprod Healthc 3, 59–60 . 
ådestad, I. , Akselsson, A. , Georgsson, S. , Lindgren, H. , Pettersson, K. , Steineck, G. , 2016.

Rationale, study protocol and the cluster randomization process in a controlled trial
including 40,000 women investigating the effects of mindfetalness. Sexual & Re-
productive Healthcare: Official Journal of the Swedish Association of Midwives 10,
56–61 . 

ådestad, I. , Doveson, S. , Lindgren, H. , Georgsson, S. , Akselsson, A. , 2020. Midwives’
experiences of using the Mindfetalness method when talking with pregnant women
about fetal movements. Women and Birth . 

andall, J. , Soltani, H. , Gates, S. , Shennan, A. , Devane, D. , 2016. Midwife-led continuity
models versus other models of care for childbearing women. Cochrane Database of
Systematic Reviews 4, CD004667 . 

ato, Y. , Hotta, H. , Nakayama, H. , Suzuki, H. , 1996. Sympathetic and parasympathetic
regulation of the uterine blood flow and contraction in the rat. Journal of the Auto-
nomic Nervous System 59 (3), 151–158 . 

itras, V. , Š altyt ė Benth, J. , Eberhard-Gran, M. , 2017. Obstetric and psychological char-
acteristics of women choosing epidural analgesia during labour: a cohort study. PLoS
ONE 12 (10), e0186564 . 
7 
morti, M. , Ponti, L. , Simoncini, T. , Pancetti, F. , Mauri, G. , Gemignani, A. , 2020. Psycho-
logical factors and maternal-fetal attachment in relation to epidural choice. Midwifery
88, 102762 . 

ocialstyrelsen, 2016. Minskade fosterrörelser – rekommendationer om information, råd
och en inledande bedömning – Kunskapsstöd med nationella rekommendationer.
http://www.socialstyrelsen.se/publikationer2016/2016-10-9 (Accessed 0407 2020). 

ocialstyrelsen, 2018. Socialstyrelsen statistik om graviditeter, förlossningar och
nyfödda. https://www.socialstyrelsen.se/statistik-och-data/statistik/statistikamnen/
graviditeter-forlossningar-och-nyfodda/ (Accessed October 2020). 

he Swedish Pregnancy Register. https://www.medscinet.com/gr/engelska.aspx (Ac-
cessed August 2021). 

vnäs-Moberg, K. , Arn, I. , Magnusson, D. , 2005. The psychobiology of emotion: the role of
the oxytocinergic system. International Journal of Behavioral Medicine 12 (2), 59–65 .

aldenström, U. , Nilsson, C.-A. , 1994. Experience of childbirth in birth center care: a
randomized controlled study. Acta Obstetricia et GynecologicScandinavica 73 (7),
547–554 . 

ang, R. , Lagakos, S.W. , Ware, J.H. , Hunter, D.J. , Drazen, J.M. , 2007. Statistics in
medicine–reporting of subgroup analyses in clinical trials’. New England Journal of
Medicine 357, 2189–2194 . 

hitburn, L.Y. , Jones, L.E. , Davey, M.-A. , McDonald, S. , 2019. The nature of labour pain:
An updated review of the literature. Women and Birth: Journal of the Australian Col-
lege of Midwives 32 (1), 28–38 . 

http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0030
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0030
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0030
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0031
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0031
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0031
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0031
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0031
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0031
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0032
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0032
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0032
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0032
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0032
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0033
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0033
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0034
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0034
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0034
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0034
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0034
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0034
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0034
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0035
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0035
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0035
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0035
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0035
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0035
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0036
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0036
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0036
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0036
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0036
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0036
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0037
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0037
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0037
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0037
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0037
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0038
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0038
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0038
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0038
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0039
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0039
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0039
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0039
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0039
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0039
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0039
http://www.socialstyrelsen.se/publikationer2016/2016-10-9
https://www.socialstyrelsen.se/statistik-och-data/statistik/statistikamnen/graviditeter-forlossningar-och-nyfodda/
https://www.medscinet.com/gr/engelska.aspx
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0043
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0043
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0043
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0043
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0044
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0044
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0044
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0045
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0045
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0045
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0045
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0045
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0045
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0046
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0046
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0046
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0046
http://refhub.elsevier.com/S0266-6138(21)00236-9/sbref0046

	Epidural use among women with spontaneous onset of labour - an observational study using data from a cluster-randomised controlled trial
	Introduction
	Methods
	Results
	Discussion
	Methodological considerations

	Conclusion
	Ethical Approval
	Funding Sources
	Clinical Trial Registry
	Declaration of Competing Interest
	CRediT authorship contribution statement
	Acknowledgments
	Supplementary materials
	References


