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Abstract
Background ‒ Experts in many countries are recommending a scaling up midwifery-led care as a model to
improve maternal and newborn outcomes, reduce rates
of unnecessary interventions, realise cost savings, and
facilitate normal spontaneous vaginal birth.
Objective ‒ The aim of this study was to compare midwifery-led and obstetrician-gynaecologist-led care-related
vaginal birth outcomes.
Participants ‒ Pregnant women in Kaunas city maternity care facilities.
Methods ‒ A propensity score-matched case–control
study of midwifery-led versus physician-led low-risk birth
outcomes. Patient characteristics and outcomes were compared between the groups. Continuous variables are presented as mean ± standard deviation and analysed using
the Mann–Whitney U test. Categorical and binary variables are presented as frequency (percentage), and diﬀerences were analysed using the chi-square test. Analyses
were conducted separately for the unmatched (before propensity score matched [PSM]) and matched (after PSM)
groups.
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Results ‒ After adjusting groups for propensity score,
postpartum haemorrhage diﬀerences between physicianled and midwifery-led labours were signiﬁcantly diﬀerent
(169.5 and 152.6 mL; p = 0.026), same for hospital stay
duration (3.3 and 3.1 days, p = 0.042). Also, in matched
population, signiﬁcant diﬀerences were seen for episiotomy
rates (chi2 = 4.8; p = 0.029), newborn Apgar 5 min score (9.58
and 9.76; p = 0.002), and pain relief (chi2 = 14.9; p = 0.002).
Signiﬁcant diﬀerences were seen in unmatched but not conﬁrmed in matched population for obstetrical procedures
used during labour, breastfeeding, birth induction, newborn
Apgar 1 min scores, and successful vaginal birth as an
overall spontaneous vaginal birth success measure.
Conclusion ‒ The midwifery-led care model showed signiﬁcant diﬀerences from the physician-led care model
in episiotomy rates, hospital stay duration and postpartum
haemorrhage, and newborn Apgar 5 min scores. Midwiferyled care is as safe as physician-led care and does not inﬂuence the rate of successful spontaneous vaginal births.
Keywords: midwifery-led care, physician-led care, birth
outcomes, vaginal birth

1 Introduction
In the most general sense, physician-led care can be
associated with the biomedical model of care, which
aims to reduce the risk of maternal/foetal/infant morbidity and mortality by screening, diagnosis, and treatment of potential complications as they develop [1]. In
contrast to the biomedical physician-led model, midwifery practice focuses on the normal biological processes of pregnancy, birth, and transition to parenthood
[2]. It is well documented that midwifery-led care can be
important to improve quality of care, outcomes, and be
more eﬃcient in the use of health care resources by reducing maternal and neonatal mortality and morbidity, reducing stillbirth and preterm birth, decreasing the number of
unnecessary interventions, and improving psychosocial
This work is licensed under the Creative Commons Attribution 4.0
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and public health outcomes [3]. Global health experts in
many countries are recommending a scaling up midwifery-led care as a model to improve maternal and newborn outcomes, reduce rates of unnecessary interventions,
realise cost savings, and facilitate normal spontaneous
vaginal birth [4–6].
For almost half of the century, Lithuania had an
obstetrician-gynaecologist-led maternity care system, in
which midwives were a part of the system without autonomy
in their practice. As in all antenatal and postnatal maternity
care in the Soviet system, the role of midwives was diminished to the position of a doctor’s assistant. Midwives
had very limited responsibilities and without possibilities
to make individual clinical decisions. However, since
gained independence from Soviet, there have been promising changes towards enhancing autonomy of midwifery during the last decades. In 1996 World Health
Organisation (WHO) has stated: “The midwife appears to
be the most appropriate and cost-eﬀective type of health
care provider to be assigned to the care of normal pregnancy and normal birth, including risk assessment and the
recognition of complications” [7]. Recently, in settings
with well-functioning midwifery programmes, WHO has
recommended a midwifery-led continuity-of-care model,
in which a known midwife or a small group of known
midwives support a woman throughout the antenatal,
intrapartum, and postnatal continuum [8,9].
Since 1992 Lithuania has introduced the perinatology
programme and allocated midwifery services to all three
levels of care. Since then, the Lithuanian Union of Midwives
was active in the preparation of the legislative documentation, standardised operating procedures and regulations,
and organisation of postgraduate education programmes
and courses [10]. Subsequent changes from 2010 in maternity
care organisation led to a new midwives’ practice, with
higher midwife’s independence to provide antenatal care
independently for low-risk women. And accordingly, midwifery-led care had to become essential for all low-risk births.
Currently, in Lithuania, there are two main models of
care: midwiferys-led and physician-led care for the perinatal period. The ﬁrst model – midwifery-led care model –
is based on a normal physiological process of birth,
focusing on personalised care and avoiding unnecessary
medical interventions. The second model – physician-led
model – is focused on safety aspects of birth. The qualiﬁcation and competence of physicians permit to use more
medical interventions, and also they take care of high-risk
births. Accordingly, low-risk pregnant women can choose
either midwiferys-led care or physician-led care. However,
in some cases, low-risk pregnant women during pregnancy
period can become as a high risk, and it can increase the

need and use of medical interventions, changing the normal
process of birth. In such cases, the obstetrician-gynaecologist will also be involved in the care process (when necessary) and medical staﬀ will work in a team.
Obstetric interventions and procedures are the responsibilities of the obstetrician-gynaecologist. However, in
Lithuania, it is regulated that some interventions can
also be performed by a midwife. The midwife can perform
an amniotomy, stimulate the activity by oxytocin, provide
pain control, perform an episiotomy, suture the episiotomy, and provide active placental period. In the event
of any complications until the arrival of the physician,
midwife on her own may perform the following procedures: initiate the woman’s resuscitation; provide assistance in cases of breach presentation, umbilical cord
prolapse, and foetal shoulder dystocia; if necessary, use
a vacuum extractor; examine the uterus by hand and
remove the placenta; and stop the bleeding from uterus
by applying bimanual uterine pressure and squeezing the
aorta, if necessary.
The aim of this study was to compare midwifery-led
and obstetrician-gynaecologist-led care-related vaginal
birth outcomes.

2 Methods
2.1 Study design
A propensity score-matched case–control study of midwifery-led versus physician-led birth outcomes. The use
of propensity score allows us to compare midwifery-led
and physician-led birth by matching the birth risk and
other clinical characteristics between groups and minimise the potential for selection bias.

2.2 Setting
This study was conducted in Kaunas city maternity care
units with obstetric care. We studied low-risk women
with singleton pregnancies who were supervised and
gave vaginal birth beyond 37 weeks of gestation.
Kaunas city has all three levels of health care facilities: two small maternities serving for low-risk births and
one multiproﬁle regional hospital for low-risk births and
births from 34 weeks for women with risk factors, and one
Perinatology Center was available with all levels of care,
including neonatology and intensive care units.
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2.3 Study participants
Pregnant women in Kaunas city maternity care facilities.

2.4 Case deﬁnition
A study group was composed according to low-risk pregnancy attendant: midwifery-led versus physician-led lowrisk pregnancies.
A low-risk pregnancy is considered for a healthy
woman before pregnancy, who did not develop any diseases during pregnancy, pregnancy without complications, foetus developed without complications, and no
premature birth. At ﬁrst visit, the birth risk is assessed.
For a low-risk birth, the midwifery-led care is proposed
ﬁrst, but if the pregnant woman did not agree, physicianled care option is also available. If the risk of birth
changes during the antenatal period and becomes high,
the obstetrician-gynaecologist will also be involved in the
care process and medical staﬀ will work in a team.

2.5 Selection of controls
Controls were women who were supervised and had
childbirth led by physician. Selection of controls was
based on the propensity score matching from a pool of
physician-led births.

2.6 Study size
Total unmatched population was 1,848 singleton births,
1,664 led by physicians, and 184 led by midwives, and the
matched population came to 174 births in each group (1:1
matching).

2.7 Variables
Sociodemographic variables such as age, weight, living
place, pregnancy, birth number, and newborn weight
were obtained from medical records.
Data on outcome variables such as postpartum haemorrhage, hospital stay duration, obstetrical procedures
as uterine revision, instrumental termination of labour,
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perineal tears, birth induction, pain relief methods, newborn Apgar 1 and 5 min scores, and breastfeeding initiation were collected from medical records.
Successful spontaneous vaginal birth (i.e. normal
birth) was assessed as birth in which labour starts spontaneously, progresses spontaneously, and gives childbirth spontaneously without any intervention [11,12].

2.8 Data analysis and statistical methods
We used propensity score-matched (PSM) pairs analysis
to optimise the balance of baseline covariates between
groups and minimise a potential bias and confounding
arising from a selection of study participants. We used a
one-to-one genetic matching algorithm (Rgenoud and
Matching libraries in R software V.3.5.3 – Free Software
Foundation’s GNU General Public License, developed at
Bell Laboratories (formerly AT&T, now Lucent Technologies)
by John Chambers and colleagues.) without replacement
with a caliper of 0.25 to get the best balance of the
groups for potentially confounding variables showing signiﬁcant diﬀerences in unmatched population. Matching
was performed on following potentially confounding variables: maternal age, body mass index (BMI), pregnancy
number, birth number, and birth-risk evaluation. We
used eﬀect size and signiﬁcance testing to assess the
balance of the covariates after matching.
Patient characteristics and outcomes were compared
between the groups. Continuous variables are presented
as mean ± standard deviation (SD) and analysed using
the Mann–Whitney U test. Categorical and binary variables are presented as frequency (percentage), and diﬀerences were analysed using the chi-square test. Analyses
were conducted separately for the unmatched (before
PSM) and matched (after PSM) groups. Statistical data
analysis was two tailed and performed using the JASP
V.0.10.2. The statistical diﬀerence between the groups
was considered signiﬁcant when p < 0.05.

2.9 Ethical and data protection
considerations
The study protocol was reviewed and approved by the
Biomedical Research Ethics Committee of Kaunas region
(No. BE-2-33). There was no direct contact with births
and neonates during data collection and analysis. No
maternal and neonatal personally identiﬁable information
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Table 1: Sociodemographic characteristics of study participants in the unmatched and matched study populations
Unmatched population (N = 1,848)

Maternal age (years)
Maternal BMI
Maternal weight (kg)
Newborn weight (kg)
Primiparas
Birth no.
Pregnancy no.
Pregnancy duration (days)
Previous pregnancies
None
Normal
Complicated
Living place = city

Matched population (N = 348)

Physician (N = 1,664)

Midwife (N = 184)

p value

Physician (N = 174)

Midwife (N = 174)

p value

28.6 ± 4.1
27.8 ± 4.1
78.4 ± 12.3
3.54 ± 0.30
704 (42.3)
1.6 ± 0.6
1.9 ± 0.9
39.4 ± 1.0

28.9 ± 0.5
27.0 ± 3.5
76.4 ± 10.9
3.48 ± 0.35
46 (25.0)
1.8 ± 0.6
2.1 ± 0.8
39.2 ± 1.1

0.466
0.035
0.075
0.081
<0.001
<0.001
<0.001
0.105

28.8 ± 3.9
27.2 ± 3.8
76.6 ± 11.3
3.49 ± 0.35
44 (25.3)
1.8 ± 0.5
2.0 ± 0.7
39.4 ± 0.9

28.8 ± 3.9
27.0 ± 3.6
76.3 ± 10.8
3.47 ± 0.35
44 (25.3)
1.8 ± 0.5
2.0 ± 0.7
39.2 ± 1.0

0.980
0.721
0.922
0.321
1.000
1.000
1.000
0.223

610 (36.7)
613 (36.8)
441 (26.5)
1,166 (70.1)

44 (23.9)
92 (50.0)
48 (26.1)
133 (72.3)

<0.001

42 (24.2)
90 (51.7)
42 (24.1)
122 (70.1)

44 (25.3)
89 (51.1)
41 (23.6)
125 (71.8)

0.968

0.534

0.723

Note. Continuous variables were reported as mean ± SD, and categorical variables were reported as counts and percentages. P-value was
determined by the Mann–Whitney U test for continuous variables and chi2 test for categorical and binary variables.

was included in the research data; therefore, the Biomedical
Research Ethics Committee of Kaunas region exempted the
informed consent form usage.

3 Results
The study data were available for 1,848 singleton low-risk
births from Kaunas city maternity care units with obstetric care. Of all number of births, there were 184 births led
by midwives and 1,664 births led by obstetrician-gynaecologists. Of all total 1,848 births, 348 were matched 1:1
by making each group of 174 led by midwives and births

led by obstetrician-gynaecologists. Tables 1 and 2 summarise sociodemographic and systemic disorders characteristics of study participants in matched and unmatched
cohorts. The matched data also indicated an overall lower
diﬀerence on potential confounding variables and almost
perfect match on controlled variables during the matching.
The matching process improved balance of systemic disorders and sociodemographic characteristics between
these groups.
Table 3 shows comparison for each of investigated
birth outcome in the unmatched and matched study populations. Postpartum haemorrhage diﬀerences between physician-led and midwifery-led labour were signiﬁcant in
both unmatched and matched populations (p = 0.007

Table 2: Systemic disorders of study participants in the unmatched and matched study populations
Unmatched population (N = 1,848)

Hypertension
Allergy
Heart disease
Endocrinological diseases
Tuberculosis
Urinary tract diseases
Preeclampsia
Viral infection
Epilepsy
Infection in the mouth

Matched population (N = 348)

Physician (N = 1,664)

Midwife (N = 184)

p value

Physician (N = 174)

Midwife (N = 174)

p value

666 (40.0)
240 (14.4)
84 (5.0)
90 (5.4)
47 (2.8)
252 (15.1)
17 (1.0)
117 (7.0)
11 (0.7)
55 (3.3)

67 (36.4)
27 (14.7)
7 (3.8)
12 (6.5)
3 (1.6)
26 (14.1)
0 (0.0)
7(3.8)
0 (0.0)
11 (5.9)

0.342
0.927
0.459
0.530
0.343
0.715
0.168
0.097
0.269
0.064

67 (38.5)
24 (13.8)
5 (2.9)
10 (5.7)
4 (2.3)
24 (13.8)
1 (0.6)
11 (6.3)
1 (0.6)
7 (4.0)

65 (37.4)
26 (14.9)
7 (4.0)
11 (6.3)
3 (1.7)
23 (13.2)
0 (0.0)
6 (3.5)
0 (0.0)
10 (5.7)

0.825
0.760
0.557
0.822
0.703
0.875
0.317
0.214
0.317
0.456

Note. Continuous variables were reported as mean ± SD, and categorical variables were reported as counts and percentages. P-value was
determined by the Mann–Whitney U test for continuous variables and chi2 test for categorical and binary variables.
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Table 3: Comparison of birth outcomes and services in the unmatched and matched study populations
Outcomes

Unmatched population (N = 1,848)
Physician
(N = 1,664)

Postpartum haemorrhage (mL)
Hospital stay duration (days)
Obstetrical procedures
None
Revision
Instrumental
Perineal tears
First- and second-degree tears
Third- and fourth-degree tears
Genital tears
Episiotomy
Intact perineum
Birth induction
None
Rupture the amniotic ﬂuid
Oxytocinum
Misoprostolum
Other
Apgar 1 min. score
Apgar 5 min. score
Pain relief
None
NO2
Spinal-epidural
Other
Breastfeeding
Successful vaginal birth

Midwife
(N = 184)

p value

Matched population (N = 348)
Physician
(N = 174)

Midwife
(N = 174)

p value

169.9 ± 99.6
3.4 ± 1.4

152.4 ± 70.4
3.1 ± 0.9

0.007 169.5 ± 90.1
0.001 3.3 ± 1.4

152.6 ± 71.4
3.1 ± 0.9

0.026
0.042

1,589 (95.5)
55 (3.3)
20 (1.2)

183 (99.5)
1 (0.5)
0 (0)

0.036 167 (96.0)
4 (2.3)
3 (1.7)

173 (99.4)
1 (0.6)
0 (0.0)

0.086

316 (19.0)
1 (0.1)
109 (5.4)
402 (24.2)
836 (50.2)

45 (24.5)
0 (0.0)
15 (8.2)
17 (9.2)
107 (58.2)

0.926 45 (25.9)
0 (0.0)
6 (3.4)
<0.001 31 (17.8)
0.01
92 (52.9)

42 (24.1)
0 (0.0)
14 (8.0)
16 (9.2)
102 (58.6)

0.079

837 (50.3)
237 (14.2)
380 (22.8)
29 (1.7)
181 (10.9)
9.07 (0.7)
9.61 (0.6)

115 (62.5)
39 (21.2)
22 (12.0)
1 (0.5)
7 (3.8)
9.22 (0.5)
9.76 (0.5)

<0.001 101 (58.0)
27 (15.5)
33 (19.0)
1 (0.6)
12 (6.9)
0.017 9.08 (0.8)
0.001 9.58 (0.6)

108 (62.1)
37 (21.3)
22 (12.6)
1 (0.6)
6 (3.4)
9.23 (0.5)
9.76 (0.5)

0.199

987 (59.3)
76 (4.6)
581 (34.9)
20 (1.2)
1,233 (89.7)
325 (19.5)

130 (70.7)
21 (11.4)
33 (17.9)
0 (0.0)
174 (95.1)
57 (31.0)

<0.001 121 (69.5)
4 (2.3)
48 (27.6)
1 (0.6)
0.02 126 (92.0)
<0.001 46 (26.4)

122 (70.1)
20 (11.5)
32 (18.4)
0 (0.0)
164 (94.8)
54 (31.0)

0.002

0.029
0.473

0.152
0.002

0.314
0.343

Note: Continuous variables were reported as mean ± SD, and categorical variables were reported as counts and percentages. P-value was
determined by Mann–Whitney U test for continuous variables and chi2 test for categorical and binary variables.

and 0.026), same for hospital stay duration (p = 0.001 and
0.042), episiotomy (p = <0.001 and 0.029), newborn Apgar
5 (p = 0.001 and 0.002) and pain relief (p < 0.001 and
p = 0.002).
Signiﬁcant diﬀerences were seen in unmatched but
not conﬁrmed in matched population for obstetrical procedures used during labour, breastfeeding, birth induction, newborn Apgar 1 and successful vaginal birth as
overall spontaneous vaginal birth success measure.

use of regional analgesia, with fewer episiotomies
or instrumental births. Studies also reported that midwifery-led care can increase the woman’s chance of being
individually cared and the chance of feeling in control
during labour, having a spontaneous vaginal birth and
initiating breastfeeding after birth. However, there was
no diﬀerence in caesarean birth rates [13]. In this retrospective study, we analysed midwifery-led and obstetrician-gynaecologist-led care low-risk spontaneous vaginal
birth outcomes.

4 Discussion
4.1 Key results and its interpretation
Midwifery-led care was associated with several beneﬁts
for mothers and babies and have almost no identiﬁed
adverse eﬀects in randomized controlled trials [13]. The
main beneﬁts of midwifery-led care are a reduction in the

Our ﬁndings are partially in line with other studies in this
ﬁeld although the designs of these studies were diﬀerent.
Our study showed signiﬁcantly lower postpartum
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haemorrhage (p = 0.007 and 0.026) and shorter hospital
stay duration (p = 0.001 and 0.042) in both unmatched
and matched populations were seen for births led by midwife. A review of clinical trials was also concluded that
midwifery-led care was superior to other forms of care
and was more likely to have a shorter length of hospital
stay [13]. However, there is no agreement on postpartum
haemorrhage. Recent retrospective cohort study concluded that women in midwifery-led care had increased
the odds of postpartum haemorrhage; however, it did not
remain signiﬁcant in the propensity score analysis [14].
Some other study reported lower rates of postpartum haemorrhage [15]. The studies reported that incidence and
severity of postpartum bleeding are related to more frequent use of obstetric interventions [16–19], and postpartum haemorrhage can be increased by twin births (OR
6.8), retained placenta (OR 3.9) and inductions of labour
(OR 2.2), birthweight >4,000 g (OR 2.0), and sphincter rupture (OR 1.6) [13]. Our data show that the midwifery-led
births were less medicalised by pain-relief methods, birth
induction, and obstetric interventions. It is possible that
midwifery-led care provides more personalised and individual needs and preferences-focused care, which leads to a
lower rate of clinical interventions. Previous studies did not
demonstrate signiﬁcant diﬀerences in Apgar scores between
midwifery-led care and other models [15,20,21]; however,
our study results demonstrated higher Apgar 5 (p = 0.001
and 0.002) scores were recorded for midwifery-led births;
however, Apgar 1 score diﬀerences were not signiﬁcant.
The prospective birthplace in England study group
was analysed for a composite poor neonatal outcome
among low-risk women and found that the proportion
of women with a successful spontaneous vaginal birth
as “normal birth” (birth without induction of labour, epidural or spinal analgesia, general anaesthesia, forceps or
ventouse birth, caesarean section or episiotomy) varied
from 58% of births in physician-led units to 76% in alongside midwifery units; the adjusted odds of having a
“normal birth” were signiﬁcantly higher in non-obstetric
unit setting. Other maternal outcomes (third- or fourthdegree perineal trauma, maternal blood transfusion, and
maternal admission to higher level care) were generally
lower for planned births in midwifery units [11,22]. Our
study did not conﬁrm higher rates of “normal birth” as
composite outcome of successful spontaneous vaginal
birth in midwifery-led care by PSM analysis, and the differences were signiﬁcant only in unmatched population.
Similar results were for breastfeeding initiation after
birth, despite some studies argued better outcomes for
midwifery-led care births.

4.2 Strengths and weaknesses
The main weakness of the study is that due to low sample
size in matched analysis, we did not examine the interrelationships between diﬀerent predictors of outcomes
across physician-led and midwifery-led care models.
Although we identiﬁed certain outcomes were diﬀerent
across settings, we did not examine why these changes
occur. Alternatively, there are suﬃcient number of previous studies explaining such inter-relationships between
outcomes and potential factors.
Usually with case–control studies, there are concerns
about the problem of selection bias when comparing different practices and potential that, in settings like ours,
there is a possibility to choose both models of care in the
same unit, the women who were selected or allocated to
midwifery-led care might be healthier and at lower risk.
Thus, the main strength of our study is the fact that
we created comparable groups through group matching,
thereby attempting to reduce bias due to confounding
variables such as maternal age, BMI, pregnancy number,
birth number, and birth risk evaluation score. Due to the
use of genetic matching algorithm, we improved balance
of clinical and sociodemographic characteristics between
the groups not only on matched variables.

4.3 Generalisability
Our study showed promising results for enhancing autonomy
of midwifery-led care and autonomous work at labour wards
for low-risk women in Lithuanian maternity health care
system. The clinical practice should be more focused on
the normal biological processes of pregnancy, birth, and
transition to parenthood and further reduction of unnecessary medicalisation of birth.

5 Conclusion
Midwifery-led care showed signiﬁcant diﬀerences from
physician-led care model in episiotomy rates, hospital
stay duration, postpartum haemorrhage, and newborn
Apgar 5 min scores. Midwifery-led care is as safe as physician-led care and care model selection does not inﬂuence rate of successful spontaneous vaginal births.
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