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Abstract
Objective: To investigate the impact of severe obesity (body mass index [BMI] ≥35 kg/
m2) on uterine contractile activity. The hypothesis was that obese parturients might 
have weaker uterine activity and need more oxytocin than leaner parturients.
Design: Exploratory, blinded analysis of a randomised controlled trial cohort.
Setting: Two labour wards, one in a university tertiary hospital and one in a central 
hospital.
Population: In all, 666 parturients with singleton pregnancies, gestational 
age ≥37 weeks, fetus in cephalic presentation, and intrauterine tocodynamometry 
during labour.
Methods: Uterine contractile activity was assessed as intrauterine pressure, fre-
quency of contractions and basal tonus of uterine muscle. The use of oxytocin and 
cervical dilatation were recorded simultaneously.
Main outcome measures: Primary outcome: uterine contractile activity. Secondary 
outcomes: use of oxytocin, labour outcomes.
Results: Obese parturients reached intrauterine pressure  ≥200 Montevideo units 
(MVU) during the first stage of labour more often than leaner parturients; 62% vs 
49%; odds ratio [OR] 1.67 (95% CI 1.05–2.67) and had higher basal tone of uterine 
muscle. However, obese parturients without previous vaginal delivery were not able 
to reach the active stage of labour as often as leaner ones, and their vaginal delivery 
success rate was lower. If a parturient had had previous vaginal delivery, obesity did 
not influence uterine activity, nor was there a risk of caesarean section. Doses and 
total consumption of oxytocin did not differ between BMI groups.
Conclusions: Obese nulliparas have stronger uterine contractile activity than leaner 
ones, but they more often fail to reach the active phase of labour and their vaginal 
delivery success rate is lower.
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1  |   I N TRODUC TION

Obesity is associated with slow progression of labour and an 
increased risk of unplanned caesarean section (CS).1–5 High 
maternal body mass is associated with admission to hospital 
at an earlier stage of cervical dilatation, prolonged duration 
of labour and risk of arrested labour.1,6–12 Some studies have 
shown more need for oxytocin during labour among obese 
parturients,11,13 but there are also results showing no differ-
ence.4,14 The reasons for failure in labour progress among 
obese parturients are unclear; mechanical occlusion by ex-
cess fat in the maternal pelvis, a macrosomic fetus and inef-
ficient uterine contractions have been suggested to be some 
explanations.12,13 As poor or uncoordinated contractions 
have been considered as plausible causes of dystocia, con-
tractions of obese parturients have been studied in in vitro 
experiments15–17 and also in clinical studies.4,13,18 Hormonal 
and metabolic imbalances of obese women—such as hyper-
lipidaemia and high levels of leptin—and their effects on 
Ca2+ signalling in the myometrium have been found to de-
crease contractility of uterine muscle in in vitro studies15–17 
and have been suggested as explanations for dystocia.19–22 
The effect of obesity on hormonal balance and onset of la-
bour and contractility activity19–22 is shown in a simplified 
form in Figure S1.

Uterine contractile activity can be assessed as intrauterine 
pressure (IUP), reflecting the power of contractions during 
labour, the frequency of contractions and basal tonus of the 
uterus. Guidelines on use of an IUP catheter (IUPC) during 
augmented labours23 were drawn up on the basis of the re-
sults of fairly small study,24 and according to those results, 
IUP should exceed 200 Montevideo units (MVU) during la-
bour to achieve vaginal delivery (VD). There are only a few 
studies on uterine contractile activity during labour of obese 
parturients and the results are contradictory. In cohort and 
registry studies, the progress of labour and uterine contrac-
tility of obese parturients has been found to be ineffective, 
but these conclusions were not based on measurements of 
contractions.2,17 However, Chin et al. and Nuthalapaty et al. 
have shown that obese parturients are as able to reach IUP 
levels of ≥200 MVU as lean parturients, but despite that they 
have slower progress of labour and an increased risk of un-
planned CS.4,13 In a study by Buhimschi et al.,18 the duration 
and contractile power of the second stage of labour did not 
differ between obese and leaner parturients.

The aim of this study was to discover whether the con-
tractions of obese parturients are less powerful and whether 
they need more oxytocin than leaner parturients to achieve 
VD. We carried out analysis for 4 h before parturition to see 
how contractility changes towards the end of labour.

2  |   M ETHODS

We carried out an exploratory analysis of a prospective co-
hort from our randomised controlled trial (RCT) in which 
we compared intrauterine and external tocodynamometries 
with respect to labour outcomes. The entire RCT study pro-
tocol and methods have been published.25 The RCT was 
conducted in 2012–2017, and we recruited a total of 1504 
parturients—originally 736 in intrauterine and 768 in ex-
ternal groups. To be able to study the power of contractions 
properly, only women with intrauterine tocograms were in-
cluded into the present study. Of the former RCT study ma-
terial, 686 intrauterine tocograms of sufficient duration (≥ 
1 hour before birth) and interpretable quality were selected 
for analysis. Two investigators interpreted the tocograms 
retrospectively without knowing the basic characteristics of 
the parturient or neonate or the outcome of labour.

Basic data on parturients and newborns were collected 
from medical records and material from the original 
RCT.25 The study parturients were either nulliparas, parous 
women with oxytocin augmentation in the first stage of 
labour or parturients who underwent trial of labour after 
CS. Parturients with singleton pregnancies, gestational 
age ≥37 weeks with the fetus in cephalic position and cer-
vical dilatation of ≤7 cm were recruited. Parturients with an 
estimated fetal birthweight of >4500 g, signs of intrauterine 
infection or fetal distress at recruitment, or positive results 
in serological tests for human immunodeficiency virus or 
hepatitis B or C virus, were not eligible.

As our goal was to analyse uterine contractile activity 
among parturients with clinically significant obesity, we 
first carried out analysis of basic labour outcomes and deliv-
ery modes within WHO BMI classes, presented in Table S1. 
A BMI of ≥35 kg/m2, indicating severe obesity (WHO classes 
II and III), was found to be a critical cut-off point, beyond 
which the proportion of cases of unplanned CS rose sig-
nificantly. That cut-off point was chosen for more detailed 
analyses—and parturients with a BMI of ≥35 kg/m2 will be 
called obese in this publication.

In the RCT protocol,25 oxytocin was administered by mid-
wives in increasing doses, i.e. addition of 2.0–2.5 IU/min every 
20–30 minutes until 150–300 MVU had been reached or the 
progression of labour was adequate. The basal tonus of uter-
ine muscle had to be under 20 mmHg and relaxation of the 
uterus had to be seen between contractions. A sensor-tipped 
catheter was used (Koala, Clinical Innovations) and it was in-
serted by a doctor during the first vaginal examination after 
randomisation. Monitoring of contractions was carried out 
by using Philips Avalon FM30 or FM50 Gemini equipment 
(Koninklijke Philips N.V., Amsterdam, the Netherlands).

Tweetable abstract: Despite higher strength of uterine contractions among obese 
parturients, they reach the active stage of labour less often than leaner ones.
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We analysed uterine contractile activity as IUP (MVU), 
the frequency of contractions/10 min and basal tonus of the 
uterine muscle (mmHg) in 30-min periods, i.e. 15 min before 
and after exact times, 4, 3, 2 and 1 h before birth or a decision 
to carry out CS. We chose this method of 30-minute peri-
ods to minimise the fluctuations due to contractions falling 
out of the measurement period. The doses of oxytocin (IU/
min) and dilatation of the cervix (cm) were recorded simi-
larly. The definition of an MVU is the sum of contraction 
amplitudes as mmHg above basal uterine tonus for a 10-min 
period. For the analyses, the parturients were divided into 
subclasses according to WHO BMI classification.26

2.1  |  Outcome measures

The primary outcomes were uterine contractile activity 
measured as IUP, frequency of contractions and basal tonus 
of the uterine muscle, and the impact of BMI on these vari-
ables. Secondary outcomes were cervical dilatation and oxy-
tocin administration, the rates of different delivery modes 
and composite adverse neonatal outcome defined as umbili-
cal artery pH < 7.05, Apgar scores <7 after 5 min or admis-
sion to a Neonatal Intensive-Care Unit.

Core outcome sets (COSs) did not exist at the time of de-
signing this study, and a relevant COS still does not exist, or 
is in development at the time of submission.

2.2  |  Statistical analysis

Data were analysed in BMI subgroups and according to the 
presence of previous VD. All statistical analyses were per-
formed using SPSS for Windows 26 software (IBM SPSS 
Statistics for Windows, Version 26.0; IBM Corp.). Continuous 
variables were expressed as means with standard deviations, 
or medians with quartiles, depending on the skewness of dis-
tribution, which was investigated by using the Shapiro–Wilk 
test. Differences between groups were tested by using appro-
priate tests, i.e. the Mann–Whitney U-test, Fisher’s exact test, 
and the chi-square test. Repeated measures analysis of vari-
ance (ANOVA) was used to compare differences between BMI 
groups (Figure 1). A p-value of <0.05 was considered statisti-
cally significant. All P-values were two-sided.

Ethics approval for the study was given by the Ethics 
Committee of Pirkanmaa Hospital District (R12229) in 
October 2012.

2.3  |  Patient and public involvement

The staff of the labour and prenatal wards were informed 
of the RCT before beginning the study. The staff then had a 
chance to give advice and hints regarding the study and the 
data-collection form. Parturients were not involved in plan-
ning the study, and there was no questionnaire for them. The 
results of the study will be presented at annual meetings of 

obstetricians, midwives and neonatologists, but not to study 
participants personally.

3  |   R E SU LTS

Table 1 includes the characteristics of the study population 
divided using the BMI limit of 35  kg/m2. Obese parturi-
ents more often had diabetes (OR 5.62, 95% CI 3.48–9.09) 
and more often needed induction of labour (OR 4.85, 95% 
CI 2.58–9.12), with prostaglandins as an induction method, 
compared with leaner parturients (OR 2.90, 95% CI 1.77–
4.75). The median BMI among leaner parturients was 
24.3 kg/m2 (min–max 16.6–34.9) compared with 39.1 kg/m2 
(min–max 35.1–57.3) in the obese group.

Uterine contractile activity of all obese parturients, 
measured as basal tonus of the uterine muscle, was higher 
than among leaner parturients. Obese parturients were 
able to achieve IUPs of ≥200 MVU more often than leaner 
ones (OR 1.67, 95% CI 1.05–2.67) (Table 2). Among partu-
rients achieving IUPs of ≥200 MVU, the CS rate among 
obese women without a previous VD was 37.3% and among 
leaner women without a previous VD 16.5% (OR 3.01, 95% 
CI 1.49–6.07; p = 0.002); if there had been a previous VD, 
obesity did not affect the delivery modes when using this 
IUP limit (p = 0.797). Among obese parturients without a 
previous VD, IUP was higher but there were no differences 
in the frequency of contractions, in cervical dilatation or 
doses of oxytocin. If VD was achieved, the progression of 
cervical dilatation, use of oxytocin, and IUP levels were 
almost identical in the two groups (Figure  1). If the la-
bour ended in CS, obese parturients without a previous 
VD tended to have higher IUPs and they received more 
oxytocin.

We also compared uterine contractility according to 
vaginal parity. Uterine contractile activity was significantly 
higher among parturients without previous VD (IUP 200 
MVU [median; IQR 157–25], basal tone 20 [IQR 20–30], 
frequency 5 [IQR 4–5]) than in parturients with previous 
VD (IUP 170 MVU [IQR 120–210], basal tone 20 [IQR 15–
20], frequency 4 [IQR 4–5]) regardless of BMI (all p-values 
<0.001), but the use of oxytocin (maximum dose 12 [range 
8–18] versus 10 [range 8–15] mIU/min; p = 0.128, total con-
sumption 3.0 [range 1.5–5.0] versus 3.0 [range 2.0–5.0] IU; 
p = 0.149) did not differ in relation to vaginal parity.

Associations between BMI and labour outcomes are pre-
sented in Tables 3, S1and S2. The need of vacuum extraction 
because of dystocia or fetal distress did not differ in cases 
above and below the chosen BMI limit. Obese parturients did 
not achieve the active stage of labour, i.e. ≥6 cm dilatation of 
the cervix, as often as leaner parturients did (OR 2.36, 95% CI 
2.39–4.37; P = 0.005). However, if they reached the active stage, 
their labour proceeded as fast as among the leaner parturients. 
The subgroup of obese parturients who had had a previous VD 
reached full cervical dilatation as often as leaner parturients 
did (92.4% versus 90.0%; OR 0.74, 95% CI 0.15–3.64; P = 0.660). 
Induction of labour did not influence IUP when compared 
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with spontaneous onset of labour (Table  2; BMI  <35  kg/m2, 
P = 0.390, BMI ≥35 kg/m2, P = 0.711).

Chorioamnionitis was more common among obese par-
turients (Table 3). Chorioamnionitis did not substantially im-
pair contractile activity otherwise, but maximum frequency 
among parturients without previous VD was lower during in-
fection (median 4.3 [IQR 4.0–5.0] vs. 5.0 [4.0–5.0], p = 0.029).

4  |   DISCUSSION

Contrary to our hypothesis, obese parturients had even 
stronger contractions than leaner parturients, and a higher 

proportion of them achieved IUPs of ≥200 MVU in our 
study. However, although obese parturients achieved IUPs 
of ≥200 MVU, the risk of unplanned CS was higher than 
among leaner parturients.

Only a few investigators have sought an association be-
tween uterine activity and obesity. Although our method of 
uterine contractility analysis in relation to BMI differs from 
those in past studies,4,13,18 because we recorded values in 
a particular time frame, not only the highest IUP reached 
during labour, the results of those earlier studies4,13,18 are 
mainly in line with our findings, showing that uterine con-
tractile activity of obese parturients is not worse than that 
among leaner parturients.

F I G U R E  1   Intrauterine pressure and use of oxytocin at different time points during the last 4 hours before vaginal birth or before a decision on 
caesarean section, with a BMI limit of 35 kg/m2; blue line <35 kg/m2, red line ≥35 kg/m2
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Despite obese parturients having as strong or even stron-
ger contractions than non-obese parturients, they more often 
fail to achieve VD or reach the active stage of labour. This is 
probably attributable to the properties of cervical tissue and its 
ability to dilate in response to uterine activity, with possible 
explanations including elevated levels of leptin, disturbing the 
degradation of cervical collagen, and apoptosis19–22 (Figure S1). 
In addition, cervical tissue is connected to uterine muscle fi-
bres and cervical status has an influence on tension of the uter-
ine wall. With non-compliant and firm cervical tissue—which 
may be the case among obese nulliparas—tension of the uter-
ine wall is high during contraction, resulting in higher IUP.27 
However, our results support the findings from some previous 
studies showing that if obese nulliparas can achieve the second 
stage of labour, the risk of second-stage CS is the same as in 
normal-weight nulliparas.1,28,29 However, there are also differ-
ing results.17 Altogether, contractility is only one factor in the 
complex system of parturition.

Obese parturients without a previous VD need more pow-
erful contractions to reach the active stage of labour than 
leaner parturients do, but among women with previous VD 
this phenomenon does not exist. The force needed for cer-
vical dilatation of obese nulliparas seems to be greater, but 
full dilatation in a previous delivery might influence cervical 
tissue, making it more elastic without a need for as power-
ful contractile activity as among nulliparas. One of the main 
findings of the present study concerning everyday work in 
labour wards was that if an obese parturient had had a previ-
ous VD, obesity did not influence uterine contractile activity 
or the risk of CS. Another clinically important finding was 
that when obese parturients reach the active stage of labour, 
labours can be as fluent as those of leaner parturients.

Our results on labour outcomes are affected by the fact 
that our cohort was selected. The most straightforward la-
bours were not included in the study (exclusion criteria 
>7  cm dilatation at recruitment; parous women without 

need of oxytocin augmentation during the first stage), and 
this might also explain our finding of no difference in CS 
rate with a dystocia indication in relation to BMI. Another 
explanation could be that a diagnosis of dystocia was not 
made until 6 cm dilatation was reached, so the obese partu-
rients’ difficulties to reach the active stage of labour were not 
included in these numbers; they were mainly in the ‘failed 
induction of labour’ category. Not only is reaching the active 
stage of labour more difficult among the obese, failed induc-
tion of labour is also common.

Our result indicating that induction of labour fails more 
often among obese parturients is supported by the results of 
a recent meta-analysis and systematic review.30 Obese par-
turients often need induction of labour for several reasons 
such as pre-eclampsia, gestational diabetes or a macrosomic 
fetus. In our study cohort, the incidence of diabetes was 
high, especially among obese women, and so was the need 
for induction. The rate of inductions in our study cohort is 
overrepresented as a result of the inclusion criteria in the 
original RCT.25

The obesity of a parturient may bias decision-making of 
physicians when considering CS for dystocia—the physician 
knows the risks of CS for obese parturients and therefore a 
decision on CS is not made lightly. On the other hand, CS of 
obese parturients may be carried out early with the intention 
to anticipate and avoid emergency and technical problems in 
anaesthesia and surgery. However, in our study, cervical dil-
atation at the time of deciding on CS (dystocia) was greater 
among obese parturients (6.3 vs. 5.5. cm, Table S2, NS).

As shown in previous studies5,31 as well as the present 
one, chorioamnionitis is more common among obese par-
turients. Chorioamnionitis did not impair contractility 
other than having an effect on the frequency of contractions. 
However, it may be impossible to know whether the infec-
tion is slowing down labour or is associated with prolonged 
labour.

T A B L E  1   Characteristics of the study population, with BMI limit of 35 kg/m2

BMI <35 kg/m2

n = 602
BMI ≥35 kg/m2

n = 84

P-valuen/median %/Q1–Q3 n/median %/Q1–Q3

At least one previous vaginal delivery 132 22 20 24 0.697

Maternal age (years) 30.0 26–33 29.0 24–33 0.135

Maternal height (metres) 1.65 1.62–1.70 1.65 0.06/1.60–1.70 0.810

Gestational age (days) 282 275–288 280 273–288 0.144

Pregestational or gestational diabetes 135 22.4 52 61.9 <0.001

Induction of laboura 333 55 72 86 <0.001

Prostaglandin E2 and/or Foley catheter 146 24 38 45 <0.001

Prostaglandin E2 101 17 31 37 <0.001

Foley catheter 75 12 15 18 0.170

Amniotomy and/or oxytocin 186 31 34 40 0.078

Cervical dilatation at recruitment 3.5 3.0–4.0 3.0 3.0–4.0 0.231

BMI, body mass index, kg/m2; SD, standard deviation.
aMore than one method per patient was used when needed.
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4.1  |  Strengths and limitations

The strength of our study is that interpretation of the toco-
dynamometry data was made by people, not a computer, so 
this reflects the real situation in most labour wards and 
makes interpretation realistic. Analyses were made blinded, 
i.e. the investigators did not know the basic characteristics of 
the parturients or neonates or the outcome of labour. To our 

knowledge, this is only the second study, and the largest in co-
hort size (besides the study by Nuthalapaty et al.13) in which 
IUP has been assessed in connection with maternal weight 
and vaginal parity. As highlighted in a review concerning obe-
sity and induction of labour,30 the presence of previous VD has 
not been taken into account in many studies and, on the basis 
of our results, it would seem to be a very important factor as 
regards the success of trial of labour and induction of labour.

T A B L E  2   Uterine contractile activity and the use of oxytocin during the last 4 hours of labour, with BMI limit of 35 kg/m2

BMI <35 kg/m2

n = 602
BMI ≥35 kg/m2

n = 84

P-valuen/median %/Q1–Q3 n/median %/ Q1–Q3

Intrauterine pressure, MVU

≥200, n 297 49 52 61 0.031

All parturients

No previous VD 249 53 43 67 0.032

Previous VD 48 36 9 45 0.457

Highest

All parturients 190 144–240 222 155–263 0.120

Spontaneous onset of labour 200 150–250 194 125–278 0.997

Induction of labour 190 147–240 220 152–263 0.071

No previous VD 200 150–250 226 170–278 0.039

Previous VD 170 120–210 165 103–228 0.812

Spontaneous vaginal delivery 190 140–240 205 135–260 0.597

Vacuum extraction 225 170–288 230 218–343 0.226

Caesarean section 177 130–220 214 133–260 0.075

Frequency/10 min, maximum

All parturients 4.7 4.0–5.0 5.0 4.0–5.0 0.432

Basal tonus of uterine muscle, mmHg

Maximum 20 20–25 25 20–30 <0.001

All parturients

No previous VD 20 20–30 25 20–30 0.001

Previous VD 20 15–20 20 20–25 0.033

Use of oxytocin

Use during stage I, n 569 95 83 99 0.108

Dose >15 mIU/min during stage I, n 145 24 24 29 0.371

Total consumption, IU, all parturients 3.0 1.5–5.0 3.2 2.0–5.5 0.296

No previous VD 3.0 1.5–5.0 4.0 2.0–6.0 0.111

Maximum dose, mIU/min, stage I 10.0 5.0–15.0 10.0 5.0–15.0 0.098

All parturients

No previous VD 10.0 5.0–10.0 11.3 5.0–17.5 0.051

Present delivery VD 7.5 4.0–12.5 7.5 5.0–12.5 0.549

Present delivery CS 12.5 5.0–17.5 12.5 9.5–20.4 0.126

Mean dose, mIU/min, stage I, all 
parturients

6.0 2.5–10.8 6.9 3.1–12.5 0.158

No previous VD 5.9 2.3–11.3 8.8 3.1–14.4 0.078

Present delivery VD 5.0 1.9–9.4 5.3 2.3–10.8 0.528

Present delivery CS 8.1 3.1–14.1 9.6 5.7–14.4 0.293

BMI, body mass index; CS, caesarean section; Q, quartile; MVU, Montevideo unit; VD, vaginal delivery.
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There are a few limitations of our study. The population in-
volved was selected. As the limit for recruitment was ≤7 cm 
dilatation of the cervix, and parous women without the need 
of oxytocin augmentation were not included, the most rap-
idly progressed labours were not recruited. These parturients 
are often lean and young, which may have biased our results 
concerning the duration of labour, CS rates and indications 
for operative deliveries. For the same reason, the incidence of 
obese women was higher (12.2%) than in our study hospitals 
generally (6.4%). However, the selection of our cohort did not 
influence the main outcome we focused on, i.e. contractility 
analysis.

4.2  |  Interpretation

Uterine activity of obese parturients is not weaker than 
among leaner parturients. In particular, among partu-
rients without previous VD, obesity worsens the success 
of induction of labour with an unfavourable cervix. We 
speculate that the response of uterine and pelvic tissues 
of obese nulliparas to powerful contractions is different 
from that of leaner parturients—and IUP is higher in 
the presence of firm cervical tissue of obese parturients 
without previous VD. When obese parturients achieve the 
active stage of labour, it is as f luent as leaner parturients’ 
labours. The future challenge is to find an effective and 
safe method for induction of labour of obese nulliparas. 
However, in the complex system of parturition, contractil-
ity is only one factor.

5  |   CONCLUSIONS

If there has been a previous VD, obesity does not influence 
uterine contractile activity or the risk of CS. The uterine 
contractile activity of obese parturients is equal to or even 
greater than that of leaner parturients, but obese parturients 
less often achieve vaginal delivery. However, if the active 
stage of labour is reached, obese parturients have labours that 
are as straightforward as those among leaner parturients.
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T A B L E  3   BMI limit of 35 kg/m2 and its association with labour outcomes

BMI <35 kg/m2

n = 602
BMI ≥35 kg/m2

n = 84

OR 95% CI P-value
n/mean/ 
median %/SD/Q1–Q3

n/mean/ 
median %/ SD/Q1–Q3

Cervical dilatation 10 cm not reached 108 18 24 29 1.81 1.09–3.03 0.021

Active stage of labour not reached, i.e. 
cervical dilatation ≥6 cma

55 10 16 20 2.36 1.28–4.37 0.005

Caesarean section 119 20 26 31 1.82 1.10–3.01 0.019

No previous VD 108 23 23 36 1.88 1.08–3.27 0.024

Previous VD 11 8 2 10 1.22 0.25–5.97 0.804

Indication of CS

Dystocia, failed IOL excluded 66 11 10 12 1.10 0.54–2.23 0.797

Failed IOL 18 3 10 12 4.38 1.95–9.86 0.001

Fetal distress 38 6 7 8 1.35 0.58–3.13 0.483

Vacuum extraction 92 15 10 12 0.75 0.37–1.50 0.415

Chorioamnionitisb 68 11 18 21 2.14 1.20–3.82 0.009

Birthweight >4 kg 151 25 23 27 1.13 0.67–1.88 0.650

Composite adverse neonatal outcome 77 13 6 7 0.52 0.22–1.25 0.137

BMI, body mass index; CS, caesarean section; IOL, induction of labour; VD, vaginal delivery.
a32 missing values, 28 (4.7%) in BMI group <35 kg/m2 and 4 (4.8%) in BMI group ≥35 kg/m2.
bIntrapartum temperature more than 38.0°C or a combination of fetal tachycardia and maternal C-reactive protein more than 20 g/L.

http://www.icmje.org/coi_disclosure.pdf
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to analysis of the data and reporting the work and results. JU 
contributed to the planning, conduction and reporting phases 
of the study. OP contributed to the planning, conduction and 
reporting phases of the study. The corresponding author at-
tests that all listed authors meet authorship criteria and that no 
others meeting the criteria have been omitted.
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Ethics approval for the study was given by the ethics 
Committee of Pirkanmaa Hospital District (R12229), in 
October 2012.
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