
 

 Table A1 Antelabour confounders  

Socio-demographic Statistic categorisation criteria 
Maternal age, years 10th to 90th percentile vs < 10th or > 90th, dummya 
Paternal age, years 10th to 90th percentile vs < 10th or > 90th, dummyb 
Couples' country of origin Italian vs foreign or mixed couples, dummy 
Maternal education level lower-than-secondary education, yes or no 
Paternal education level lower-than-secondary education, yes or no 
Parents' residence  in Aosta Valley, yes or no 
Independent mother's income yes or no 
Anamnestic  
Mother herself breastfed as an infant yes or no 
Breast problemsc yes or no 
Pregestational body mass index 10th to 90th percentile vs <10th or >90th, dummyd 
Smoking during pregnancy yes or no 
Pregestational dysthyroidism (treated) yes or no 
Severe pre-eclampsiae yes or no 
Diabetes (pregestational or gestational) yes or no 
Arterial hypertension (treated) yes or no 
Other maternal diseasesf yes or no 
Obstetric  
Assisted reproductive procedures yes or no 
Parity nulliparous, yes or no 
Gestational hypothyroidism (treated) yes or no 
Pregnancy weight gain, kg 10th to 90th percentile vs <10th or >90th, dummyg 
Neonatal  
Gestational age, days physiologic vs <37 w or >41+6 w, dummy 
Newborn's weight, gh physiologic vs ≥2500 g or <4000 g, dummy 
Newborn sex male, yes or no 
a Cut-offs: <24 years and >39 years (Wetzl RG, Aosta whole birth cohort, 2016). 
b Cut-offs: <28 years and >44 years (Wetzl RG, Aosta whole birth cohort, 2016). 
c Breast plastic surgery (additive or reductive); breast nodules; microcystic mastopathy; 
mammary neoplastic disease; anatomic or physiologic nipple problems; certified agalactia.  
d Cut-offs: <18.5 and >28.4 (Wetzl RG, Aosta whole birth cohort, 2016). 
e According to the criteria of the American Congress of Obstetricians and Gynaecologist 
Practice Bulletin No. 33. Washington, DC, ACOG, January 2002. 
f  Pregestational conditions excluding the following: smoking during pregnancy, 
pregestational high body mass index or dysthyroidism, severe pre-eclampsia, diabetes 
(pregestational or gestational), and arterial hypertension (treated). To be considered, the 
condition was required to meet an American Association of Anesthesiologists (ASA) 
physical status classification ≥2. The ASA score evaluates the degree of a person's ‘sickness’ 
or ‘physical status’ before selecting an anaesthetic. ASA 1: healthy; ASA 2: mild systemic 
disease; ASA 3: severe systemic disease; ASA 4: constant threat to life; ASA 5: moribund 
person; ASA 6: brain-dead person. 
g Cut-offs: <7 kg and >19 kg (Wetzl RG, Aosta whole birth cohort, 2016).  
h According to the Unicef ‘Ten steps for successful breastfeeding’ standard, the baby was 
weighed for the first time only at the end of an extended skin-to-skin contact period, 
generally approximately 3–4 hours following birth. The baby's weight was further evaluated 
only at the discharge of the mother-baby dyad from the hospital. For newborns admitted to 
the neonatal intensive care unit, the weight measured on the 3rd day after birth (ie, 49–72 
hours after delivery) was considered for the analysis.   



 

Table A2 Intrapartum and postpartum confounders  

Obstetric Statistical categorisation criteria 
Maternal fever (intrapartum) T ≥38°C, yes or no 
Peripartum blood loss (untreated)a  >1000 mL, yes or no 
Peripartum interventionsb yes or no 
Labour induction yes or no 
Caesarean delivery (unplanned) yes or no 
First-stage lengthc,d exceeding the 90th percentile, yes or noe 
Second-stage lengthc exceeding the 90th percentile, yes or nof 
Third-stage lengthc exceeding the 90th percentile, yes or nog 
Oxytocin augmentation of labourc,h yes or no 
Operative deliveryc,i yes or no 
Occiput posterior fetal positionc  yes or no 
Episiotomyc yes or no 
Neonatal  
Meconium (intrapartum or at birth) yes or no 
Apgar score at 5 min  <7 out of 10, yes or no 
Neonatal septic risk (moderate or severe)l yes or no 
Neonatal hypoglycaemia  yes or no 
Phototherapy yes or no 
Neonatal intensive care unit admission  yes or no 
Dyadic interaction  
Skin-to-skin  yes or no 
Rooming-in yes or no 
a If treated, peripartum blood loss >1000 mL was included as a peripartum intervention. The 
volume of peripartum blood loss (in mL) was calculated by multiplying the difference 
between postpartum and antepartum haematocrit values by 100. The latest value collected 
antepartum was chosen as antepartum haematocrit; the value of a blood sample collected at 
least 24–48 hours after delivery was considered the postpartum haematocrit.  
b Manual removal of the placenta, uterine cavity curettage; suture following third-degree 
lacerations or birth canal trauma; treated peripartum blood loss >1000 mL; critical care 
admission; postpartum infections (treated); major postpartum complications; post-dural 
puncture headache (only if it delayed discharge); post-discharge hospital readmission. 
c Confounder considered in only the log-linear regression on actual vaginal deliveries.  
d First-stage length measured from the arrival of the woman at the delivery room. 
e Cut-off: >340 min (Wetzl RG, Aosta whole birth cohort, 2016). 
f Cut-off: >99 min (Wetzl RG, Aosta whole birth cohort, 2016). 
g Cut-off: >25 min (Wetzl RG, Aosta whole birth cohort, 2016). 
h Labour inductions were excluded.  
i Comprising manoeuvres utilized to treat shoulder dystocia. 
l Diagnostic criteria for moderate septic risk leading to intense observation of the newborn for 
sign of sepsis included the following: amniotic membrane rupture >18 hours in a term 
newborn without antibiotic treatment of the mother; maternal urinary tract infection during 
the last week before delivery without antibiotic treatment of the mother; birth at 33–36 weeks 
gestation, not otherwise explainable; and incomplete maternal antibiotic prophylaxis against 
group B streptococcus. Diagnostic criteria for severe septic risk leading to neonatal intensive 
care unit admission for preventative antibiotic treatment included the following: ascertained 
or clinically suspected chorioamnionitis; maternal fever (T ≥38°C) in the last 48 hours; birth 
at gestational age <32 weeks, not otherwise explainable; multiple gestation and a newborn 
affected by sepsis; and two or more risk factors for moderate septic risk.   



 

Table A3 Population of women enrolled in the study (n=3628), categorical variables 

Characteristics Number % 
Mixed origin of the couple  350 9.6 
Foreign origin of the couple 568 15.6 
Lower-than-secondary maternal education level 875 24.1 
Lower-than-secondary paternal education level  1362 37.5 
Maternal or couple's in-county residence 3213 88.6 
Independent mother's income 2655 73.2 
Mother herself breastfed as an infant 2593a 71.5 
Breast problems 31 0.8 
Smoking during pregnancy 286 7.9 
Pregestational dysthyroidism (pharmacologically treated) 231 6.4 
Severe pre-eclampsia 85 2.3 
Diabetes (pregestational or gestational) 332 9.1 
Arterial hypertension (pharmacologically treated) 153 4.2 
Other maternal diseases (if determining an ASA score >2) 12 0.33 
Assisted reproductive procedures 52 1.4 
Nulliparous 1981 54.6 
Gestational hypothyroidism (pharmacologically treated) 114 3.1v 
Newborn sex, male 1815 50.0 
Neuraxial labour analgesia  775 21.4 
Maternal fever (temperature ≥38°C) 25 0.69 
Peripartum interventions 251 6.9 
Labour inductions 890 24.5 
Unplanned caesarean deliveries 445 12.3 
Women with previous caesarean section 134 2.8 
ASA physical status classification >2 173 4.8 
Intensive care admission of the mother 9 0.25 
Meconium (intrapartum or at birth) 1275 35.1 
Apgar score at 5 min <7 out of 10 25b 0.5 
Neonatal septic risk (moderate or severe) 362 9.9 
Neonatal hypoglycaemia 128 3.5 
Neonatal phototherapy 187 5.1 
Neonatal intensive care unit (NICU) admission 110 3.9 
Neonatal death in NICU (in hospital or out of hospital) 2 0.05 
Apparent life-threatening event (ALTE) 2 0.05 
Skin-to-skin (early and delayed) 2741 75.5 
    babies not latching 324 11.8 
Rooming-in, number 2939 81.0 
Any breastfeeding at discharge 3562 98.2 

neonatal weight loss <7% 2470 68.1 
neonatal weight loss 7 to 10% 983 27.1 
neonatal weight loss >10% 109 3.0 

Exclusive breastfeeding until discharge 3006 82.9 
neonatal weight loss <7% 2221 61.2 
neonatal weight loss 7 to 10% 754 20.8 
neonatal weight loss >10% 31 0.85 

Breastfeeding initiation success at 60 hours (BIS) 2221 61.2 
ASA = American Society of Anesthesiologist. 
a Three missing data points. b Three missing data points. 



 

Table A4 Population of women enrolled in the study (n=3628), continuous variables 

Characteristics Mean SD Median 10th 
percentile 

90th 
percentile 

Maternal age, y 31.3 5.4 31 24 38 
Paternal age, y 35.1 6.4 35 27 43 
Parity, number of delivered children 1.6 0.8 1 1 3 
Maternal eight, m 1.65 0.06 1.65 1.58 1.73 
Maternal weight (pregestational), kg 61.3 11.3 59 50 77 
Maternal body mass index (pregestational)  22.5 3.9 21.7 18.4 27.9 
Parity, number of delivered children 1.6 0.8 1 1 3 
Pregnancy weight gain, kg 12.9 4.9 13 8 19 
Gestational age, days 279 11 280 266 291 
Newborn birth weight, g  3260 442 3270 2730 3810 
Ponderal index 2.62 0.23 2.62 2.35 2.92 
Apgar score at 1 min  8.3 1.4 9 7 9 
Apgar score at 5 min  9.2 0.8 9 8 10 
Early skin-to-skin: initiation after birth, min 8a 10a 6a 3a 12a 
    time to first breastfeeding, min 45b 28b 30b 20b 60b 
    time from start to first breastfeeding, min  37 18 24 17 48 
Neonatal weight loss at 60 hours, per cent  5.7 2.4 5.8 2.6 8.8 
Postnatal maternal hospital stay, days 3.2 1.3 3 2.5 4 
    vaginal deliveries, days 3.2 1.1 3 2.5 4 
    caesarean deliveries, days 3.7 1.9 3 3 5 
a Only 2737 cases with early skin-to-skin contact; four missing data points. 
b Only 2417 cases with early skin-to-skin contact and successful first breastfeeding; four 
missing data points. 
 



 

Table A5 Unplanned caesarean delivery (n=445): obstetric and neonatal outcomes 

Characteristics Number % Mean (SD) 
Percentage of total planned vaginal births (n=3628)  12.3  
Primary caesarean delivery 406 91.2  
Caesarean delivery after trial of labour (TOL) 39 8.8  
Labour induction 259 58.2  
Labour neuraxial analgesia 138 31.0  
Maternal fever (temperature ≥38°C) 5 1.1  
Mean blood loss, mL   477 (360)  
Major blood loss (>1000 mL) 37 8.3  
    not treated 29 78.4  
Major blood loss, mean, mL   1231 (229) 
Peripartum interventions, women treated 27 6.1  
Meconium (intrapartum or at birth) 154 34.6  
Apgar score at 5 min <7 out of 10 6 1.3  
Neonatal septic risk (moderate or severe) 32 7.2  
Neonatal hypoglycaemia 36 8.1  
Neonatal phototherapy 16 3.6  
Neonatal intensive care unit admission 24 5.4  
Skin-to-skin (early and delayed) 55 12.4  
   babies not latching 8 14.5  
Skin-to-skin initiation after birth, mina   51 (35) 
     time to first breastfeeding, minb   79 (31)  
     time from start to first breastfeeding, min   28  
Rooming-in 304 68.3  
Breastfeeding initiation success at 60 hours (BIS),  203 45.6  
Maternal satisfaction, score 445 100 5.3 out of 6 
a Only 55 cases with early skin-to-skin contact. 
b Only 47 cases with early skin-to-skin contact and successful first breastfeeding.  
 
 



 

Table A6 Actual vaginal delivery (n=3183): obstetrics outcomes 

 A posteriori → Physiologic Others without analgesia  Neuraxial labour analgesia 
Item N % Mean (SD) N % Mean (SD) N % Mean (SD) 
Number 1478  46.4  1068 33.6  637  20.0  
    nulliparous 507  34.3  612  57.3  519  81.5  
First-stage of labour, min   135 (100)   181 (135)   259 (129) 
Second-stage of labour, min   33 (27)   54 (46)   61 (39) 
Third-stage of labour, min   14 (10)   17 (15)   16 (13) 
Labour induction 0 0  424  39.7  207  32.5  
Oxytocin augmentationa 0 0  468 43.8  395 62.0  
   cumulative oxytocin dose, mU   0   698 (822)b   1562 (1,496)c 
Episiotomy 0 0  232  21.7  97  15.2  
Operative delivery 0 0  111  10.4  76 11.9  
Third-degree lacerations 0 0  41  3.8  14  2.2  
Manual removal of the placenta 0 0  31  2.9  15  2.3  
Occiput posterior position 31  2.1  59  4.8  22  3.4  
Maternal fever (temperature ≥38°C) 9 0.6  4 0.4  7 1.1  
Women with peripartum interventions 0 0  175  16.4  63  9.9  
Meconium (intrapartum or at birth) 417  28.2  419  39.2  285  44.7  
Anti-haemorrhage measures: none  75 5.1  18 1.7  6 0.9  
Anti-haemorrhage measures: prophylaxisd 1126 76.2  548 51.3  235 36.9  
Anti-haemorrhage measures: therapye 277 18.7  502 47.0  396 62.2  
Mean blood loss, mL   263 (349)   456 (482)   527 (433) 
Blood loss >1000 mL, number 46 3.1 1205 (145) 121 11.3 1424 (389) 78 12.2 1331 (360) 
Skin-to-skin, number 1310 88.6  857 80.2  519 81.5  
   not latching, number 121 8.2  107 12.5  88 16.9  
Skin-to-skin: start after birth, min   7 (5)   8 (8)   7 (6) 
Skin-to-skin: time to first latch, min    42 (25)   47 (28)   49 (30) 
Skin-to-skin: time start to first latch, min    35 (20)   39 (20)   41 (24) 
Rooming-in, number 1289 87.2  850 79.6  496 77.9  

a Excluding women with labour induction. b Thirty-nine missing data points. 
c Fourteen missing data points. d Methylergonovine 0,4 mg or oxytocin 10 U IM. 
e Treatment of impending or on-going haemorrhage with a mixture of oxytocic drugs.  



 

Table A7 Technical characteristics of neuraxial labour analgesia considered according to the nature of the decision (n=775) 

Item A priori choice of analgesia 
(n=207) 

Last resort request for analgesia  
(n=568) 

P value 
 

Dilation at the time of analgesia request, cm 4.44 (±1.49), median 4.0 4.36 (±1.90), median 4.0 p=0.584 
Bishop score at the time of  analgesia request 9.27 (±1.57), median 9.0 8.80 (±1.81), median 9.0 p=0.001 
CSE vs epidural, per cent 85.0%  85.2%  p=0.948 
Boluses, number 2.4 (±1.2), median 2 2.5 (±1.2), median 2 p=0.305 
Cumulative opioid dose, mcg 3.5 mcg (±3.2) median 2.5 3.3 mcg (±2.4), median 2.5 p=0.350 
Cumulative local anaesthetic dose, mg 24.8 mg (±21.5), median 19.9 25.4 mg (±19.7), median 22.0 p=0.736 
Opioid dose per bolus, mean, mcg 1.4 mcg 1.3 mcg  
Local anaesthetic dose per bolus, mean, mg 10.3 mg 10.2 mg  
Antelabour anaesthesia examination, per cent 93.2% 90.5% p=0.232 
Caesarean delivery rate, per cent 8.7% 21.1% p<0.001 
Maternal satisfaction at 24 hours, score 4.9 out of 6 (±0.88), median 5.3 4.9 out of 6 (±0.88), median 5.0  

Bold indicates statistically significant difference at p<0.05. 



 

Table A8 Neuraxial labour analgesia: operative guidelines 

Item Technical features Comments 
Induction technique Combined spinal-epidural (CSE).  Sequential. 
Intrathecal induction 
dose 

Sufentanil, 2 mcg (usually with 
ropivacaine, 2 mg). 

 

Intrathecal dose volume Usually, 5 mL. Woman's liquor was used 
for dilution. 

CSE maintenance dose Ropivacaine 0.075 to 0.15%, 15 to 
20 mL. 

Epidural route was used. 

Maintenance technique On-demand intermittent dosing 
administered by the duty 
anaesthetist. 

Continuous infusions have 
never been used. 

Parenteral analgesic or 
anxiolytic drugs  

None used peripartum.  

Alternative technique Classic epidural. According to the subjective 
preference of the duty 
anaesthetist. 

Epidural induction dose Sufentanil, 4 mcg + ropivacaine 
0.15%, 8 to 10 mL. 

 

Classic epidural 
maintenance dose 

Ropivacaine 0.15 to 0.2%, 8 to 
10 mL (usually with sufentanil, 
4 mcg). 

 

Local anaesthesia for 
epidural cath. placement 

Lidocaine 1.5%, 5 mL and sodium 
bicarbonate 1 mEq per mL. 

 

Volemic preload Volemic preload not requested.  Usually, co-administration 
with crystalloid, 500 mL or 
free water consumption 
permitted. 

Analgesia maintenance 
during the second stage 

Yes.   

Perineal dose Lidocaine 1.5% with sodium 
bicarbonate.  

Three millilitres before and 
four millilitres after cord 
clamping. 

Analgesic target Verbal rating pain score = 4 to 6 
out of 10.  

Customized and titrated 
according to the woman's 
wishes. 

Woman’s satisfaction  Verified at least 24 hours after 
birth by asking each woman three 
questions and reporting the 
answers on a six-item Likert 
scale (final score = mean value).  

Satisfaction verified by an 
anaesthetist not involved in 
the on-going analgesia. 

Tested items  1) satisfaction with current 
analgesia; 2) comparison with a 
woman's expectation or previous 
experiences with analgesia; and 
3) hypothetical intention to 
choose neuraxial labour analgesia 
for a future delivery. 

 

Professional fee 
 

Analgesia offered for free at all 
times.  

Considered as institutional 
duty.  

 



 

Table A9 Anaesthesia for unplanned caesarean section: operative guidelines 

Item Technical features Comments 
Epidural extension for 
unplanned caesarean 
delivery, neuraxial 
analgesia underway 

Lidocaine 1.8% with sodium bicarbonate 
1 mEq per mL and freshly added 
epinephrine 2.5 mcg per mL (usually, 
12 mL of the mixture was sufficient). 

The time required to 
obtain surgical 
anaesthesia was 
8 min. 

   
Post-operative 
analgesia with epidural 
catheter in situ 

Epidural catheter was left in situ until 
48 hours after birth to allow for the 
administration of maintenance doses 
(morphine, 0.5 mg plus ropivacaine, 
15 mg, twice a day; four total boluses). 

The volume of each 
epidural bolus was 
20 mL. 

   
Spinal anaesthesia for 
unplanned caesarean 
delivery 

Single-shot subarachnoid anaesthesia 
with 0.5% hyperbaric bupivacaine, 
10 mg, morphine, 40 mcg, and sufentanil, 
3 mcg. 

 

   
Post-operative 
analgesia following 
spinal anaesthesia 

Systemic morphine, 0.06 mg per kg, three 
times a day. 

Subcutaneous 
administration. 

   
Adjuvant analgesic 
drug 
doses (any anaesthesia) 

Systemic acetaminophen, 1 g three times 
a day (three intravenous doses and six 
oral doses total), ketorolac, 15 mg three 
times a day (three total intravenous 
doses), and then ibuprofen, 400 mg twice 
a day (two total oral doses). 

 

 

  



 

Table A10 Neuraxial labour analgesia: general characteristics (n=775) 

Characteristics Number % Mean  
Women with antelabour anaesthesia examination 707 91.2  
Neuraxial labour analgesia in planned vaginal births (n=3628) 775 21.4  
Neuraxial labour analgesia in nulliparous women (n=1981) 650 32.8  
Neuraxial labour analgesia in parous women (n=1647) 125 7.6  
A priori choice to receive neuraxial labour analgesia (n=775) 207 26.7  
   nulliparous women 135 65.2  
   parous women 72 34.8  
Last resort request for neuraxial labour analgesia (n=775) 568 73.3  
   nulliparous women 515 90.7  
   parous women 53 9.3  
Parous women with previous neuraxial analgesia (n=1647) 365 22.2  
   reiterated neuraxial labour analgesia (n=365) 81 22.2  
Neuraxial analgesia technique: CSE, sequential  660 85.2  
Neuraxial analgesia technique: epidural, classic 115 14.8  
Extension of neuraxial labour analgesia for caesarean delivery 138 17.8  
Post-dural puncture headache 9 1.2  
Maternal satisfaction with anaesthesia and post-operative 
analgesia at 48 hours (caesarean deliveries only), scorea 

   
5.4 out of 6 

a One missing data point.  
  



 

Table A11 Vaginal birth and neuraxial labour analgesia: technical characteristics  

Neuraxial Labour Analgesia, Total (n=637) Mean  SD Median 
Cervical dilation at the time of analgesia request, cm 4.5 1.8 4 
Bishop score at the time of analgesia request 9.2 1.7 9 
Cumulative 0.075 to 0.2% ropivacaine dose, mg 26 19 22 
Cumulative sufentanil dose, mcg 3.3 2.4 2.5 
Boluses, number 2.5 1.1 2 
Neuraxial labour analgesia length, min  234 124 220 
Maternal satisfaction at 24 hours, scorea 4.9 out 

of 6 
0.8 out 
of 6 

5.3 

Combined Spinal-Epidural, Sequential (n=539) Mean SD Median 
Cervical dilation at the time of analgesia request, cm 4.6 1.9 4 
Bishop score at the time of analgesia request 9.2 1.7 9 
Cumulative 0.075 to 0.2% ropivacaine dose, mg 24 18 20 
Cumulative sufentanil dose, mcg 2.8 1.6 2.5 
Boluses, number 2.4 1.1 2 
Neuraxial labour analgesia length, min  232 118 220 
Maternal satisfaction at 24 hours, score 5.0 out 

of 6 
0.8 out 
of 6 

5.3 

Epidural, Classic (n=98) Mean  SD Median 
Cervical dilation at the time of analgesia request, cm 4.3 1.2 4 
Bishop score at the time of analgesia request 9.0 1.7 9 
Cumulative 0.075 to 0.2% ropivacaine dose, mg 38 24 35 
Cumulative sufentanil dose, mcg 6.2 3.7 5 
Boluses, number 2.5 1.3 2 
Neuraxial labour analgesia length, min  242 150 212 
Maternal satisfaction at 24 hours, scorea 4.7 out 

of 6 
1.1 out 
of 6 

5 

a One missing data point. 
 


