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ABSTRACT
Over the past centuries maternal and neonatal morbidity and mortality has fallen dramatically. This is mainly due to the 
fact that we achieved a lot in the field of medicine in a very short amount of time. Evidence, mostly from Europe but also 
from US, suggested that home birth can be relatively safe provided the appropriate conditions are met. The question 
is “What if something goes wrong?” How to increase patient safety in the case of birth before arrival (BBA) or it may not 
be associated with any increased risk?

Our study review nowadays available articles and describes rates, obstetrical characteristics and perinatal and maternal 
outcome of unplanned out-of-hospital deliveries.
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INTRODUCTION
Out-of-hospital birth can occur as planned or unplanned. 

Most of planned childbirths take place at home in the care 
of dedicated midwife. However, situation of that sort may 
happen unplanned. The term — birth before arrival (BBA) 
— is defined as a delivery of a baby that takes place outside 
healthcare facilities. It also includes home or enroute to a de-
livery centre or hospital (in an ambulance, private car or on 
hospital grounds) and are not attended by a midwife. [1, 2].

The incidence of BBA varies worldwide. Overall, rate 
of BBA in developed countries is less than in developing 
countries. It is 0.1–0.44% in Europe [3], 1.36–1.8 % in USA 
[4], 1.8–4.6% in South Africa [5].

Out-of-hospital birth is connected with adverse perina-
tal outcome and increased neonatal mortality [6, 7].

Our study aims to review the available articles and 
describes rates, obstetrical characteristics and perinatal  
and maternal outcome of unplanned out-of-hospital deliveries.

HISTORICAL VIEW
Undoubtedly, looking at human history — most people 

who lived on our planet have been born at home or in com-
munities. However, it does not mean that it is the best or 
the safest idea of giving birth. What it means is that, frankly 

recently, we managed to achieve plenty in the field of medi-
cine in a very short amount of time. And it changed the idea 
of labour dramatically. The beginning of the hospital births 
is estimated for the 18th and 19th century but was not the 
luxury it might seem to be [8, 9]. Patients who were well-off 
chose to employ an accoucheur and give birth at home [10]. 
Hospital births concerned only poor and destitute part of 
society — in order to provide them with support. Therefore, 
as is easy to guess, hospital delivery was surprisingly not 
connected with benefits or increased safety [8, 9].

In the middle of 19th century quite a revolution took 
place. There has been an understanding of bacterial infec-
tion, sepsis, and the development of antiseptic techniques 
[11]. In 1876, an Italian obstetrician Eduardo Porro described 
his method of amputating the body of the pregnant uterus 
and stitching the cervical stump as a way to deliver a baby 
[12]. In 1882, gynaecologist Max Sänger, described the use 
of a double layer of sutures to close the uterine incision  
in order to preserve this organ after delivery. It was begin-
ning of the classical operation era [13].

Increasing perfection of surgical techniques coincided 
in time with the introduction of blood banks and using 
antibiotics which together led to further extreme reduction 
of maternal mortality (Fig. 1) [14, 15].

https://orcid.org/0000-0002-5533-3086
https://orcid.org/0000-0002-1427-4796
https://orcid.org/0000-0003-4939-1017


762

Ginekologia Polska 2022, vol. 93, no. 9

www. journals.viamedica.pl/ginekologia_polska

NEONATAL OUTCOMES
Out-of-hospital delivery is indisputably associated with 

worse perinatal outcomes as well as increased neonatal 
mortality compared to hospital deliveries [16, 17]. The most 
unfavourable result described was hypothermia [18, 19].  
In most studies, neonatal morbidity and mortality were de-
fined as death or neonatal intensive care unit (NICU) hospi-
talization at day 7. Neonatal mortality varied widely between 
the different cohort studies. Moscovitz et al. [20] reported 
in their study 9 neonatal deaths among 91 out-of-hospital 
deliveries (9.9%). On the contrary, McLelland [21] reported 
nine (2.7%) neonatal deaths, including three that were not 
viable being less than 24 weeks gestation. In a French re-
search study NICU hospitalization or death was recorded 
in 106 newborns (6,3%) [22].  Ovaskainen et al. [17] found 
out that out-of-hospital cases were more often admitted 
to neonatal departments due to infection or hypothermia.

Other complications that have been confirmed in many 
studies included higher rate of prematurity and lower birth 
weights [23, 24]. There were also evidence that prolonged 
transportation time is significant predictor of neonatal mor-
tality among newborns. Moreover, it is clear that proper neo-
natal intervention before and during transportation signifi-
cantly decreased neonatal morbidities and mortality [25, 26].

MATERNAL PROFILE AND OUTCOMES
Most previous published papers focused on a neona-

tal outcome. There have been a few reports of maternal 
morbidity but the results sometimes contradicted each 
other [23, 27].

BBA mothers, according to many studies, were charac-
terized by young age and low education. Being multipara, 
attending antenatal care visits ≤ 4, experiencing preterm 
birth and rapid labour progression were also named as 
significant common attributes [28, 29]. An explanation 
for these factors may be the fact that younger women 
are less likely to take proper medical care of themselves  
and that they lack awareness of childbirth. Low education 
significantly affects their basis and decision about health 
care. Then, the insufficient number of ob-gyn check-ups 
effect in poor antenatal education. Furthermore, multiparity  
and short labour duration are likely to lead to faster child-
birth what contributes to BBA. 

Women with BBA have increased risk of postpartum 
haemorrhage and it’s the leading cause of maternal death 
during the immediate postpartum period [23]. In every 
4 min one female dies due to massive postpartum haemor-
rhage [30].

WOMEN’S EXPERIENCES 
WITH BIRTH SETTING

Research showed that every fifth woman in Western 
countries is afraid of childbirth. It is simply fear of the un-
known. Making effort to reduce this anxiety is essential as 
it might have a direct negative effect on childbirth process. 
It is also important to try to minimize stress, to have positive 
experience of breastfeeding [31]. Access to prenatal medical 
care and therefore to education seems crucial in this case.

Childbirth may be certainly a beautiful event for many 
women. However, in the absence of support from medical 

Figure 1. Maternal Mortality Ratio 1847 to 2015
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professionals and/or family relatives, it can only contribute 
to negatives. Elina Svedberg et al. [32] in their pilot research 
described women's experiences of unplanned prehospital 
births. The results showed that the women are not prepared 
to give birth to a child outside the hospital, and the course 
of events usually happen too quickly to adjust. A BBA from 
the patients’ point of view is often described as a tumultu-
ous event. It is also worth highlighting that the patients 
felt dissatisfaction, frustration, and even shame. Addition-
ally, they blamed themselves and/or their partners for not 
getting to the hospital in time [32]. In another study, most 
women despaired of no one being there to help when they 
understood that they were in labour too advanced to make 
it to the hospital. Most women described childbirth dramati-
cally, however they were also proud of themselves and/or 
took responsibility for finding themselves in labour without 
professional care [33].

TRANSFER TO HOSPITAL
Paramedics play important role in BBA — they provide 

intrapartum, immediate postpartum and neonatal care. Cas-
es of BBA are described by paramedical staff as  “infrequent”, 
yet often “normal” and “uncomplicated”. Unfortunately, it 
turns out that pre-hospital care has not always been carried 
out properly. For example, several cases documented fundal 
massage prior to the birth of the placenta. This procedure, 
is associated with unequal separation of the placenta from 
the fundus and could contribute to excessive maternal 
blood loss [34, 35]. Also, as mentioned before, the most 
common complication among neonates was hypothermia.  
Despite the existing recommendation of wrapping the baby  
in cling-wrap or plastic-film with the head exposed without 
drying beforehand, the paramedic teams did not reported 
it as their routine [34].

Gayle McLelland et al. [36] reported complications en-
countered by paramedics at OOH (out-of-hospital) births 
such as: breech presentation, shoulder dystocia, face pre-
sentation, cord prolapse, twins and PPH.

Therefore, the fact that paramedics most often aid BBA 
patients, it is important to provide sufficient education (in-
cluding practical skills) to effectively care for them during 
this period. It is crucial for paramedics to grow confidence 
that they would be able to secure both the baby’s adapting 
process to the extra-uterine environment and that third 
stage of labour is progressing without maternal complica-
tions. Moreover, ideally, they should have clinical abilities to 
respond early to any complications that may arise.

CONCLUSIONS
As medical advances were increasing there can be ob-

served the growth of safety for both mothers and their 
newborns. This contributed to the rising number of patients 

who decide to give birth at the hospitals. BBA could be  
the new real problem in the medicine that the paramedics  
and obstetricians share and face together. In the upcom-
ing years this issue may need more attention due to the 
popularization of the more natural approach to labour, 
demedicalization and seemingly safety of home birth. In 
most studies, the general condition of the mother and new-
born after BBA were described as good. For the mother, the 
greatest risk was postpartum haemorrhage, and for the 
newborn, hypothermia, which may be effectively prevented 
by encouraging skin-to-skin contact between mother and 
child. Undeniably, a tremendous piece of work in this field 
is done by well-trained emergency medical teams, who are 
the first to take care of both patients.

Funding
The article was financed by grant number SUB.E080.21.003.

Conflict of interests 
Authors declare no conflict of interests.

REFERENCES
1. Kildea S, McGhie AC, Gao Yu, et al. Babies born before arrival to hospital 

and maternity unit closures in Queensland and Australia. Women Birth. 
2015; 28(3): 236–245, doi: 10.1016/j.wombi.2015.03.003, indexed in 
Pubmed: 25845486.

2. Bassingthwaighte M, Ballott D. Outcomes of babies born before arrival at 
a tertiary hospital in Johannesburg, South Africa. South African Journal 
of Child Health. 2013; 7(4): 139, doi: 10.7196/sajch.671.

3. Gunnarsson B, Smárason AK, Skogvoll E, et al. Characteristics and out-
come of unplanned out-of-institution births in Norway from 1999 to 
2013: a cross-sectional study. Acta Obstet Gynecol Scand. 2014; 93(10): 
1003–1010, doi: 10.1111/aogs.12450, indexed in Pubmed: 25182192.

4. MacDorman M, Declercq E, Mathews TJ. Recent trends in out-of-hospital 
births in the United States. Journal of Midwifery & Women’s Health. 2013; 
58(5): 494–501, doi: 10.1111/jmwh.12092.

5. Khupakonke S, Beke A, Amoko DHA. Maternal characteristics and birth 
outcomes resulting from births before arrival at health facilities in 
Nkangala District, South Africa: a case control study. BMC Pregnancy 
Childbirth. 2017; 17(1): 401, doi: 10.1186/s12884-017-1580-5, indexed 
in Pubmed: 29197351.

6. Wasden SW, Chasen ST, Perlman JM, et al. Planned home birth and 
the association with neonatal hypoxic ischemic encephalopathy. 
Journal of Perinatal Medicine. 2017; 45(9): 1055–1060, doi: https://doi.
org/10.1515/jpm-2016-0292.

7. Ovaskainen K, Ojala R, Gissler M, et al. Out-of-hospital deliveries have 
risen involving greater neonatal morbidity: risk factors in out-of-hospital 
deliveries in one University Hospital region in Finland. Acta Paediatr. 
2015; 104(12): 1248–1252, doi: 10.1111/apa.13117, indexed in Pubmed: 
26174411.

8. Vartan CK. The lying-in hospital 1747. Proc R Soc Med. 1972; 65(5): 
467–470, indexed in Pubmed: 4563388.

9. Willocks J, Calder AA. The Glasgow Royal Maternity Hospital 1834- 
–1984. 150 years of service in a changing obstetric world. Scott Med J. 
1985; 30(4): 247–254, doi: 10.1177/003693308503000415, indexed in 
Pubmed: 3912991.

10. Hill B. A queen’s accoucheur: Sir Charles LOCOCK, M.D. (1799-1875). 
Practitioner. 1963; 190: 660–664, indexed in Pubmed: 13954497.

11. Jessney B. Joseph Lister (1827-1912): a pioneer of antiseptic surgery 
remembered a century after his death. J Med Biogr. 2012; 20(3): 107–110, 
doi: 10.1258/jmb.2011.011074, indexed in Pubmed: 22892302.

12. Waszyński E. Surgical technique for cesarean section of Eduardo Porro 
(1842-1902) and its significance for obstetric development. In the 150th 
anniversary year of the method’s creator. Ginekol Pol. 1994; 65(4): 
196–201, indexed in Pubmed: 7988923.

http://dx.doi.org/10.1016/j.wombi.2015.03.003
https://www.ncbi.nlm.nih.gov/pubmed/25845486
http://dx.doi.org/10.7196/sajch.671
http://dx.doi.org/10.1111/aogs.12450
https://www.ncbi.nlm.nih.gov/pubmed/25182192
http://dx.doi.org/10.1111/jmwh.12092
http://dx.doi.org/10.1186/s12884-017-1580-5
https://www.ncbi.nlm.nih.gov/pubmed/29197351
http://dx.doi.org/https:/doi.org/10.1515/jpm-2016-0292
http://dx.doi.org/https:/doi.org/10.1515/jpm-2016-0292
http://dx.doi.org/10.1111/apa.13117
https://www.ncbi.nlm.nih.gov/pubmed/26174411
https://www.ncbi.nlm.nih.gov/pubmed/4563388
http://dx.doi.org/10.1177/003693308503000415
https://www.ncbi.nlm.nih.gov/pubmed/3912991
https://www.ncbi.nlm.nih.gov/pubmed/13954497
http://dx.doi.org/10.1258/jmb.2011.011074
https://www.ncbi.nlm.nih.gov/pubmed/22892302
https://www.ncbi.nlm.nih.gov/pubmed/7988923


764

Ginekologia Polska 2022, vol. 93, no. 9

www. journals.viamedica.pl/ginekologia_polska

13. Hem E, Børdahl PE. Max Sänger - father of the modern caesarean section. 
Gynecol Obstet Invest. 2003; 55(3): 127–129, doi: 10.1159/000071524, 
indexed in Pubmed: 12865589.

14. Ligon BL. Penicillin: its discovery and early development. Semin Pediatr 
Infect Dis. 2004; 15(1): 52–57, doi: 10.1053/j.spid.2004.02.001, indexed 
in Pubmed: 15175995.

15. Mollison PL, Engelfriet P. Blood transfusion. Semin Hematol. 1999;  
36(4 Suppl 7): 48–58, indexed in Pubmed: 10595754.

16. Cobb A, Teo UL, To M, et al.  Planned out-of-hospital birth  
and birth outcomes. N Engl J Med. 2016; 374(22): 2190–2191, doi: 
10.1056/NEJMc1602337, indexed in Pubmed: 27248638.

17. Ovaskainen K, Ojala R, Gissler M, et al. Out-of-hospital deliveries have risen 
involving greater neonatal morbidity: Risk factors in out-of-hospital deliver-
ies in one University Hospital region in Finland. Acta Paediatr. 2015; 104(12): 
1248–1252, doi: 10.1111/apa.13117, indexed in Pubmed: 26174411.

18. Nguyen ML, Lefèvre P, Dreyfus M. Maternal and neonatal outcomes of 
unplanned deliveries. J Gynecol Obstet Biol Reprod (Paris). 2016; 45(1): 
86–91, doi: 10.1016/j.jgyn.2015.02.002, indexed in Pubmed: 25818113.

19. Girsen AI, Mayo JA, Lyell DJ, et al. Out-of-hospital births in California 
1991-2011. J Perinatol. 2018; 38(1): 41–45, doi: 10.1038/jp.2017.156, 
indexed in Pubmed: 29120453.

20. Moscovitz HC, Magriples U, Keissling M, et al. Care and outcome of 
out-of-hospital deliveries. Acad Emerg Med. 2000; 7(7): 757–761, doi: 
10.1111/j.1553-2712.2000.tb02264.x, indexed in Pubmed: 10917324.

21. McLelland G, McKenna L, Morgans A, et al. Epidemiology of unplanned 
out-of-hospital births attended by paramedics. BMC Pregnancy Child-
birth. 2018; 18(1): 15, doi: 10.1186/s12884-017-1638-4, indexed in 
Pubmed: 29310618.

22. Javaudin F, Legrand A, Pes P, et al. Response to letter to the editor: “com-
ment on unplanned out-of-hospital birth and risk factors of adverse 
perinatal outcome: findings from a prospective cohort”. Scand J Trauma 
Resusc Emerg Med. 2019; 27(1): 59, doi: 10.1186/s13049-019-0635-1, 
indexed in Pubmed: 31138297.

23. Thornton CE, Dahlen HG. Born before arrival in NSW, Australia (2000-2011): 
a linked population data study of incidence, location, associated factors 
and maternal and neonatal outcomes. BMJ Open. 2018; 8(3): e019328, 
doi: 10.1136/bmjopen-2017-019328, indexed in Pubmed: 29540412.

24. Viisainen K, Gissler M, Hartikainen AL, et al. Accidental out-of-hospital 
births in Finland, incidence and geographical distribution 1963-1995. 
Acta Obstetricia et Gynecologica Scandinavica. 2003; 78(5): 372–378, 
doi: 10.1034/j.1600-0412.1999.780505.x.

25. Pirneskoski J, Peräjoki K, Nuutila M, et al. Urgent EMS managed 
out-of-hospital delivery dispatches in Helsinki. Scand J Trauma Resusc 
Emerg Med. 2016; 24: 94, doi: 10.1186/s13049-016-0285-5, indexed in 
Pubmed: 27456493.

26. Narang M, Kaushik JS, Sharma AK, et al. Predictors of mortality among 
the neonates transported to referral centre in Delhi, India. Indian J Public 
Health. 2013; 57(2): 100–104, doi: 10.4103/0019-557X.115003, indexed 
in Pubmed: 23873198.

27. Kaewkiattikun K. Birth before Arrival at Faculty of Medicine Vajira Hos-
pital. J Urban Med. 2018; 62(4).

28. Khupakonke S, Beke A, Amoko DHA. Maternal characteristics and birth 
outcomes resulting from births before arrival at health facilities in 
Nkangala District, South Africa: a case control study. BMC Pregnancy 
Childbirth. 2017; 17(1): 401, doi: 10.1186/s12884-017-1580-5, indexed 
in Pubmed: 29197351.

29. Hiraizumi Y, Suzuki S. Birth before arrival at a hospital in eastern Tokyo, Ja-
pan. J Nippon Med Sch. 2011; 78(5): 334–335, doi: 10.1272/jnms.78.334, 
indexed in Pubmed: 22041882.

30. Sebghati M, Chandraharan E. An update on the risk factors for and man-
agement of obstetric haemorrhage. Womens Health (Lond). 2017; 13(2): 
34–40, doi: 10.1177/1745505717716860, indexed in Pubmed: 28681676.

31. Bischoff M, Buckle J. The ‘M’ technique for pregnancy, labor and post-par-
tum. International Journal of Childbirth Education. 2014; 29(4): 43.

32. Svedberg E, Strömbäck U, Engström Å. Women’s experiences of un-
planned pre-hospital births: A pilot study. Int Emerg Nurs. 2020; 51: 
100868, doi: 10.1016/j.ienj.2020.100868, indexed in Pubmed: 32444164.

33. Vik ES, Haukeland GT, Dahl B. Women’s experiences with giving birth be-
fore arrival. Midwifery. 2016; 42: 10–15, doi: 10.1016/j.midw.2016.09.012, 
indexed in Pubmed: 27697614.

34. Flanagan B, Lord B, Barnes M. Is unplanned out-of-hospital birth man-
aged by paramedics ‘infrequent’, ‘normal’ and ‘uncomplicated’? BMC 
Pregnancy Childbirth. 2017; 17(1): 436, doi: 10.1186/s12884-017-1617-9, 
indexed in Pubmed: 29273024.

35. Escobar M, Nassar A, Theron G, et al. FIGO recommendations 
on the management of postpartum hemorrhage 2022. Interna-
tional Journal of Gynecology & Obstetrics. 2022; 157(S1): 3–50, doi: 
10.1002/ijgo.14116.

36. McLelland G, McKenna L, Morgans A, et al. Epidemiology of unplanned 
out-of-hospital births attended by paramedics. BMC Pregnancy Child-
birth. 2018; 18(1): 15, doi: 10.1186/s12884-017-1638-4, indexed in 
Pubmed: 29310618.

http://dx.doi.org/10.1159/000071524
https://www.ncbi.nlm.nih.gov/pubmed/12865589
http://dx.doi.org/10.1053/j.spid.2004.02.001
https://www.ncbi.nlm.nih.gov/pubmed/15175995
https://www.ncbi.nlm.nih.gov/pubmed/10595754
http://dx.doi.org/10.1056/NEJMc1602337
https://www.ncbi.nlm.nih.gov/pubmed/27248638
http://dx.doi.org/10.1111/apa.13117
https://www.ncbi.nlm.nih.gov/pubmed/26174411
http://dx.doi.org/10.1016/j.jgyn.2015.02.002
https://www.ncbi.nlm.nih.gov/pubmed/25818113
http://dx.doi.org/10.1038/jp.2017.156
https://www.ncbi.nlm.nih.gov/pubmed/29120453
http://dx.doi.org/10.1111/j.1553-2712.2000.tb02264.x
https://www.ncbi.nlm.nih.gov/pubmed/10917324
http://dx.doi.org/10.1186/s12884-017-1638-4
https://www.ncbi.nlm.nih.gov/pubmed/29310618
http://dx.doi.org/10.1186/s13049-019-0635-1
https://www.ncbi.nlm.nih.gov/pubmed/31138297
http://dx.doi.org/10.1136/bmjopen-2017-019328
https://www.ncbi.nlm.nih.gov/pubmed/29540412
http://dx.doi.org/10.1034/j.1600-0412.1999.780505.x
http://dx.doi.org/10.1186/s13049-016-0285-5
https://www.ncbi.nlm.nih.gov/pubmed/27456493
http://dx.doi.org/10.4103/0019-557X.115003
https://www.ncbi.nlm.nih.gov/pubmed/23873198
http://dx.doi.org/10.1186/s12884-017-1580-5
https://www.ncbi.nlm.nih.gov/pubmed/29197351
http://dx.doi.org/10.1272/jnms.78.334
https://www.ncbi.nlm.nih.gov/pubmed/22041882
http://dx.doi.org/10.1177/1745505717716860
https://www.ncbi.nlm.nih.gov/pubmed/28681676
http://dx.doi.org/10.1016/j.ienj.2020.100868
https://www.ncbi.nlm.nih.gov/pubmed/32444164
http://dx.doi.org/10.1016/j.midw.2016.09.012
https://www.ncbi.nlm.nih.gov/pubmed/27697614
http://dx.doi.org/10.1186/s12884-017-1617-9
https://www.ncbi.nlm.nih.gov/pubmed/29273024
http://dx.doi.org/10.1002/ijgo.14116
http://dx.doi.org/10.1186/s12884-017-1638-4
https://www.ncbi.nlm.nih.gov/pubmed/29310618

