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1 | INTRODUCTION

Abstract

Objective: To explore the quality of maternal and newborn care (QMNC) during the
COVID-19 pandemic by facility type among 16 European countries, comparing rates
of instrumental vaginal birth and cesarean.

Methods: Women who gave birth in the WHO European Region from March 1, 2020,
to February 7, 2022, answered a validated online questionnaire. Rates of instrumental
birth, instrumental vaginal birth, and cesarean, and a QMNC index were calculated for
births in public versus private facilities.

Results: Responses from 25 206 participants were analyzed. Women giving birth in
private compared with public facilities reported significantly more frequent total ce-
sarean (32.5% vs 19.0%; aOR 1.70; 95% Cl| 1.52-1.90), elective cesarean (17.3% vs
7.8%; aOR 1.90; 95% Cl 1.65-2.19), and emergency cesarean before labor (7.4% vs
3.9%; aOR 1.39; 95% Cl 1.14-1.70) (P <0.001 for all comparisons), with analyses by
country confirming these results. QMNC index results were heterogeneous across
countries and regions in the same country and were largely affected by geographical
distribution of regions rather than by type of facility alone.

Conclusion: The study confirms that births in private facilities have higher odds of
cesarean. It also suggests that QMNC should be closely monitored in all facilities to
achieve high-quality care, independent of facility type or geographical distribution.
ClinicalTrials.gov Identifier: NCT04847336

KEYWORDS
COVID-19, IMAgINE EURO, maternal, newborn, quality of care, respectful maternity care,
private, public, WHO standards

performance.? Commonly debated weaknesses in public health man-

Wi LEYJE

The role of the private health sector has increased considerably in
recent years in many countries in the World Health Organization
(WHO) European region.l’2 Public and private health service provid-
ers coexist in most nations in the region, although there are signifi-
cant differences in the scale and scope of the private sector, both
across and within countries.*

The traditional argument in favor of the private health sector has

been competition in the market, which in theory should favor better

agement include the lack of sufficient incentives to improve perfor-
mance, absence of risk of bankruptcy, and lack of accountability to
shareholders/owners.! However, these arguments have been heavily
criticized as too simplistic, and several other arguments have defended
the role of public management of the health sector.? In a seminal paper
from 1963, Kenneth Arrow demonstrated that health care violates the
principles of a perfect market.® Principal-agent theory emphasizes the
problem of information asymmetry in the health sector, where con-

sumers do not have sufficient information to know when and to what
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extent health care is needed and to compare alternatives in health treat-
ments.? Additionally, in privately managed health systems, patients
may risk catastrophic health expenditures, and this may affect the in-
ternal economy.”'8 Notably, the number of people with catastrophic
health expenditures—an indicator monitored for the Sustainable
Development Goals (SDGs) since 2015—increased significantly in recent
years, particularly in middle- and high-income countries.® Therefore,
even healthcare systems with a high degree of privatization, such as in
the USA or Georgia, have some degree of public involvement in regulat-
ing, financing, or providing at least essential health services for the most
vulnerable "8

Considering evidence on the performance of private versus
public health services, recent systematic reviews have not focused
specifically on quality of maternal and newborn care (QMNC) nor
come to firm conclusions in relation to quality of care. An umbrella
review published in 2014° of 15 reviews, found overall higher mor-
tality and higher payments to facilities in private for-profit hos-
pitals compared with public and private not-for-profit facilities.
More recently, in 2018, two large reviews focused on European
countries®? and both agreed on the following: (1) results on qual-
ity of care were mixed, without a clear trend for better care either
in private or public hospitals; and (2) public hospitals tended to
treat patients with lower socioeconomic status and higher lev-
els of comorbidity/complications than patients treated in private
hospitals, while patients with higher socioeconomic status had
increased access to private hospitals. Kruse et al.> also observed
that the private for-profit hospital sector seems to react more
strongly to financial incentives than other provider types, and
concluded that “policymakers either should very carefully develop
adequate incentive structures in the health care systems (to favor
public facilities), or be hesitant to accommodate the growth of the
private hospital sector”.!

While there is a lack of multicountry studies systematically and
comprehensively assessing QMNC in private versus public facili-
ties,»"2? the rate of cesarean—a key indicator for health policies

1011 _has been well documented

in the WHO European region
among these two groups, with consistent findings. In 2018, a large
epidemiological review based on data from 169 countries found
that cesarean was 1.6 times more frequent in private facilities than

in public facilities,?

confirming findings from previous reviews
both in low- and middle-income®® and high-income countries.*
Evidence from countries in the WHO European region—such as,
but not limited to, France, Greece, Italy, Ireland, Kosovo, Portugal,
Romania, Spain, and Switzerland—reported higher rates of cesar-
ean in private compared with public facilities.®> % However, little
information is available on the rate of instrumental vaginal birth
(IVB) and, most importantly, on overall maternal perception of
QMNC around the time of childbirth, when comparing private ver-
sus public facilities.

The IMAgINE EURO study network was established in July 2020
with the objective of documenting QMNC during the COVID-19

pandemic among countries of the WHO European region. It utilizes
two validated questionnaires (for mothers and health workers) to col-
lect information on 40 WHO standards-based quality measures,?* 26
which cover four key domains of QMNC (provision of care, expe-
rience of care, availability of human and physical resources, and
reorganizational changes due to COVID-19). Previous papers have
reported preliminary findings of IMAgINE EURO.24728 The aim of the
present study was to compare the rates of instrumental births (i.e.
IVB or cesarean), IVB, and cesarean in parallel with overall maternal
perspectives on QMNC during the COVID-19 pandemic in private
versus public facilities. A better understanding of these two aspects
may favor identifying priority actions for improving care among

mothers and newborns.

2 | MATERIALS AND METHODS
2.1 | Study design and participants

The IMAgiNE EURO study is a cross-sectional study reported accord-
ing to the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines for cross-sectional studies.?? The
STROBE checklist is included as supporting information Table 1.

Women aged 18 and over who gave birth from March 1, 2020,
up to the end of the data collection period (February 7, 2022) were
invited to participate in an anonymous online survey. Consent to
participate was requested and obtained before women answered
the questionnaire and was recorded online. Women who did not
match the inclusion criteria or who did not give birth in a facility in
the WHO European region were excluded.

The online survey was available in more than 20 languages. Women
were invited to respond in their preferred language regardless of which
country they gave birth in. The survey was actively promoted by proj-
ect partners through a predefined dissemination plan, which included
as the main approaches: social media, organizational websites, and local
networks including mothers' groups and nongovernmental organiza-
tions. Details on the data collection periods by each country team and

language are reported in supporting information Table 2.

2.2 | Data collection tools

Data collection tools have been described elsewhere.?*"2¢ Briefly,
data were collected using a structured online questionnaire based
on the WHO standards®® and recorded using REDCap 8.5.21
(Vanderbilt University, Nashville, TN, USA) via a centralized plat-
form. The questionnaire included 40 questions on each key indica-
tor, equally distributed into four domains: the three domains of the
WHO standards®® (provision of care, experience of care, and avail-
ability of human and physical resources) and an additional domain

on key organizational changes related to the COVID-19 pandemic.
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Questions on the individual characteristics of the participants
(e.g. clinical and sociodemographic background) and hospital type
(private vs public) were also included. In case of more than one
pregnancy/birth during the data collection period, each woman
was free to answer the questionnaire for each birth experience
separately.

The process of questionnaire development and validation?#31-33
and previous use has been reported elsewhere.?4-22 The 40 key indi-
cators contributed to a composite QMNC index for each of the four
domains evaluated (scoring from 0-100 points, with higher scores
indicating higher adherence to WHO standards), to be considered a
complementary synthetic measure of QMNC.26-28

2.3 | Statistical analyses

The present analysis included women who provided an answer to all
40 quality measures, and five key sociodemographic indicators (i.e.
date of birth, age, education, parity, whether the woman gave birth
in the same country where she was born). We first performed a de-
scriptive analysis of the participants, comparing participants' charac-
teristics between births in private versus public facilities using X2 or
Fisher exact test as appropriate.

We analyzed differences between births in public versus pri-
vate facilities in the rates of instrumental births, IVB, and cesar-
ean and in the QMNC index by domain, in the overall sample and
by country. The estimated sample size needed for comparison of
the rates of instrumental births, IVB, and cesarean was at least
250 births in each group, based on an expected cumulative rate of
25% versus 40%, with two-tailed z test, a power of 80%, and an
alpha of 5%. For the QMNC indexes, at least 143 women in each
group were needed to detect a statistically significant difference
from 70 to 85 points with a standard deviation of 45, a power of
80%, and an alpha of 5%. The rates of instrumental births, IVB,
and cesarean are presented as a frequency, and differences among
groups were tested with X2 or Fisher exact test as appropriate. The
QMNC indexes were calculated based on predefined criteria,?4%6
presented as median and interquartile ranges (IQR), and tested
with a Wilcoxon-Mann-Whitney test since they were not nor-
mally distributed. The distribution in the QMNC index by domain
was tested with the Kolmogorov-Smirnov test.

We also conducted a subgroup analysis looking at the rates of in-
strumental births, IVB, and cesarean between births in public versus
private facilities and QMNC indexes across regions within the same
country. The regions were classified according to the Nomenclature
of Territorial Units for Statistics (NUTS) level 1 for France, Italy, and
Romania and NUTS level 2 for Portugal.3* For Switzerland, women
were grouped by language of survey completion.®® For Italy, South
and Islands were presented as a single group, given the small sample
in the Islands.

To take account of differences between sample characteristics in

the two groups (private vs public) we performed logistic regressions,

calculating the odds ratio of instrumental birth by facility type and
adjusting for relevant variables (i.e. maternal age, maternal educa-
tion, year of birth, women giving birth in the same country where
they were born, country of birth, parity, multiple birth). We also per-
formed quantile regressions, adjusting the QMNC index for relevant
variables (same list as above, plus newborn admission to the neo-
natal intensive or special care baby unit, mother's admission to an
intensive care unit, mode of birth, and presence of an obstetrician/
gynecologist at birth). A forward selection with significance entry
level of 0.50 was used in both logistic and quantile regression mod-
els to identify variables to be included in the model other than births
in private/public facilities.

A two-tailed P <0.05 was considered statistically significant.
Statistical analyses were performed using Stata/SE version 14.0 (Stata
Corporation, College Station, TX, USA) and R version 41136

2.4 | Ethical aspects

The anonymous online survey was approved by the Institutional
Review Board of the coordinating center, the IRCCS “Burlo Garofolo”
Trieste (IRB-BURLO 05/2020 15.07.2020), and by the ethical com-
mittees of four other countries: Portugal (Instituto de Saude Publica
da Universidade do Porto, CE 20159), Norway (Norwegian Regional
Committee for Medical Research Ethics, 2020/213047), Germany
(Bielefeld University ethics committee, 2020-176), and Latvia (Riga
Stradins University Research Ethics Committee 22-2/140/2021
16.03.2021). Since this was an online survey that women could de-
cide to join on a voluntary basis, no data elements that could disclose
maternal identity were collected, and data were recorded and ana-
lyzed in Italy, formal approval was waived by the ethical committee of
the other countries. The survey was conducted according to General
Data Protection Regulation (GDPR) regulations. Prior to participation,
women were informed of the objectives and methods of the study,
including their right to decline participation. Each woman provided in-
formed consent before responding to the questionnaire. Anonymity in
data collection during the survey phase was ensured by not collecting
any information that could disclose the identity of participants. Data

transmission and storage were secured by encryption.

3 | RESULTS
3.1 | Participant characteristics

Out of 49866 women accessing the online questionnaire, 41536
women met the inclusion criteria. A total of 25206 were included
in the analysis after exclusion of cases missing information on the
40 WHO standards-based quality measures or on key sociodemo-
graphic variables, type of hospital, or suspected duplicates (Figure 1).
Out of the sample analyzed, 23098 (91.6%) births occurred in public
facilities and 2108 (8.4%) in private facilities.
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Total women accessing the
online questionnaire

n =49 866 e ~N
Missing or refused consent to
| participate
n=4851
e N \ ~
Women providing consent 4 N
n=45015 Women with other exclusion criteria
\_ J e Birth before March 1, 2020
e Birth outside WHO European region
e Out-of-institution birth
v =
- N n = 3479
Women with inclusion g J
criteria
n=41 536 (
N J

Cases missing information on key
variables?®

v

n=16216

. .

-
A
Cases with no missing
information on key variables?
n=25 320
-
Suspected duplicates
n=107
4 N L
Births in a country of the
WHO European Region
n=25213 p
. J
| Women missing information on type
of hospital
p v < n=7
Analyzed N
n =25 206
. J

Births in private
facilities
n=2108 (8.4%)

facilities

Births in public

n =23 098 (91.6%)

FIGURE 1 Study flow diagram. *Missing information on the 40 WHO standards-based quality measures and key sociodemographic variables.

Overall, 16 countries contributed, with a sample of at least 300
births. The rate of births in private facilities varied among countries,
with five countries—France, Italy, Portugal, Romania, Switzerland—
showing the highest rates of births in the private sector in our sam-
ple and contributing with at least 100 births in private facilities, for
a total of 9057 births (Table 1) (for details see supporting informa-
tion Table 3). The expected births in private facilities by country
according to national data are reported in supporting information
Table 4.

Key differences in the characteristics of women who gave birth in
private facilities compared with those who gave birth in public facilities
were that: women giving birth in private facilities were older (significant
difference in all age stratum from age of 31, P <0.001), had a higher
level of education (78.2% vs 70.6% had university or postgraduate ed-
ucation, P <0.001), were more frequently assisted by an obstetrician/
gynecologist (77.1% vs 52.9%, P <0.001), and were less frequently ad-
mitted to intensive care (0.2% vs 0.8%, P = 0.006) (Table 1).

3.2 | Rates of instrumental vaginal birth
and cesarean

Women giving birth in private facilities gave birth by cesarean sig-
nificantly more frequently than women giving birth in public facilities
(32.5% vs 19.0%; aOR 1.70; 95% Cl, 1.52-1.90; P <0.001), in particu-
lar by elective cesarean (17.3% vs 7.8%; aOR 1.90; 95% Cl, 1.65-2.19;
P <0.001) and emergency cesarean before labor (7.4% vs 3.9%; aOR
1.39; 95% Cl, 1.14-1.70; P = 0.001) (Table 2 and supporting information
Table 5).

Four countries (France, Italy, Portugal, Romania) had an ade-
quate sample to look at country data (Table 2 and supporting in-
formation Table 5). In three out of four countries (Italy, Portugal,
Romania) the rate of instrumental births was higher in private
hospitals compared with public hospitals, with the largest gaps
observed in Portugal (72.0% vs 46.0%; aOR 3.27; 95% Cl, 2.43-
4.44, P <0.001) and Romania (65.2% vs 57.2%; aOR 1.42; 95% Cl,
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TABLE 1 Characteristics of survey respondents comparing private versus public facilities

Births in private facilities

No. (%)
n=2108
Country
France 477 (22.6)
Italy 390 (18.5)
Portugal 300 (14.2)
Romania 267 (12.7)
Switzerland 201 (9.5)
Poland 82(3.9)
Sweden 69 (3.3)
Luxembourg 66 (3.1)
Spain 66(3.1)
Germany 44 (2.1)
Belgium 32 (1.5)
Latvia 30(1.4)
Serbia 28 (1.3)
Croatia 10 (0.5)
Slovenia 9(0.4)
Bosnia and Herzegovina 6(0.3)
Norway 0(0.0)
Other countries? 336 (1.5)
Year of birth
2020 1465 (69.5)
2021 636 (30.2)
2022 7(0.3)
Women who gave birth in the same country where they were born
Yes 1899 (90.1)
No 209 (9.9)
Age range, y
18-24 66 (3.1)
25-30 588 (27.9)
31-35 932 (44.2)
36-39 396 (18.8)
>40 126 (6.0)
Educational level®
None 1(0.0)
Elementary school 5(0.2)
Junior High school 54(2.6)
High School 400 (19.0)
University degree 663 (31.5)
Postgraduate degree/Masters/Doctorate 985 (46.7)
or higher
Parity
1 1232 (58.4)
>1 876 (41.6)

Births in public facilities
No. (%)
n=23098

587 (2.5)
4519 (19.6)
1054 (4.6)

600 (2.6)

662 (2.9)
1360 (5.9)
3907 (16.9)

336(1.5)

223(1.0)

873(3.8)

77(0.3)
1642 (7.1)

722 (3.1)
1524 (6.6)
1837 (8.0)

356 (1.5)
2483 (10.7)

31(1.5)

16776 (72.6)
6170 (26.7)
152 (0.7)

21361 (92.5)
1737 (7.5)

1209 (5.2)
8302 (35.9)
9262 (40.1)
3374 (14.6)
951 (4.1)

8(0.0)

71(0.3)

1258 (5.4)
5467 (23.7)
9252 (40.1)
7042 (30.5)

13410 (58.1)
9688 (41.9)

P value

<0.001

0.238
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.953

0.001
0.001
0.070

<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001

0.544
0.834
<0.001
<0.001
<0.001
<0.001

0.730
0.730

(Continues)
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TABLE 1 (Continued)

Births in private facilities
No. (%)
n = 2108

Type of healthcare provider who directly assisted the birth®

Midwife 1612 (76.5)
Nurse 855 (40.6)
Student (i.e. before graduation) 180 (8.5)
Obstetrics registrar/medical resident 167 (7.9)
(under post-graduate training)
Obstetrician/gynecologist 1625(77.1)
| don't know 97 (4.6)
Other 235(11.1)

Other clinical characteristics

Newborn admitted to neonatal intensive 31(1.5)
or semi-intensive care unit

Mother admitted to intensive care unit 5(0.2)

Multiple birth 14 (0.7)

Births in public facilities

No. (%)
n=23098 P value
20898 (90.5) <0.001
8441 (36.5) <0.001
3541 (15.3) <0.001
4229 (18.3) <0.001
12223 (52.9) <0.001
2374 (10.3) <0.001
2724 (11.8) 0.398
418 (1.8) 0.260
176 (0.8) 0.006
185 (0.8) 0.497

#Frequencies of births by other countries are detailed in supporting information Table 3.

®Wording on education levels agreed among partners during the Delphi. Questionnaire translated and back-translated according to ISPOR Task Force

for Translation and Cultural Adaptation Principles of Good Practice.
“More than one possible answer.

1.04-1.96; P = 0.030). In Portugal, Romania, and ltaly the rate of
cesarean was significantly higher in private compared with public
facilities (Portugal: 46.0% vs 22.1%; aOR 3.04; 95% Cl, 2.29-4.04;
P <0.001; Romania: 63.7% vs 56.2%; aOR 1.39; 95% Cl, 1.01-1.91,
P = 0.041; ltaly: 27.4% vs 23.4%; aOR 1.27; 95% Cl, 1.01-1.61;
P =0.045).

3.3 | QMNC indexes

When the whole sample was considered (Figure 2), the distribution
of the QMNC index significantly differed by domain (P <0.001).
When adjusting for relevant variables, the reported median QMNC
index was slightly higher for births in private facilities compared with
public hospitals for each QMNC domain (P <0.001; detailed results
presented in supporting information Tables 6 and 7).

When the QMNC indexes were calculated in each of
the five countries with a sufficient sample (France, Italy,
Portugal, Romania, and Switzerland) and adjusted for rele-
vant variables, trends in the QMNC indexes varied by coun-
try (Figure 3 and supporting information Tables 6 and 7).
In Romania and Portugal, all median domains of quality
of care scored higher in private facilities (P <0.001), with the larg-
est difference observed in Romania in the domain of resources (me-
dian index: +27.5 points in private compared with public facilities;
P <0.001). In Switzerland, according to maternal perception, three
out of four domains had a higher median QMNC index in private

facilities (i.e. experience of care, resources, and reorganizational

changes due to COVID-19; P <0.001, P = 0.002, and P = 0.026,
respectively). In Italy, only the domains of experience of care
and availability of physical and human resources were rated by
women with higher median scores in private facilities (P = 0.001
and P =0.002, respectively). No statistically significant differences
were observed between private and public facilities in France.

Results of the QMNC index by different regions in each country
are reported in Tables 3-5. France could not be further included in
this analysis due to the small sample size to compare results across
regions (supporting information Table 8).

All countries had significant differences in the QMNC index by
region, independent of hospital type (Tables 3-5). When data were
further stratified by type of facility and analysis adjusted for relevant
variable, different regions within the same country showed different
patterns in the comparison of the QMNC index between private and
public facilities. For example, in Italy (Table 3 and supporting infor-
mation Table 9), regions of the North scored significantly better than
other regions in all four domains of the QMNC (P <0.001). In the
North-West and North-East, differences were not significant in the
reported QMNC indexes between births in private and public facili-
ties. In contrast, in Central Italy the domains of experience (90, IQR
76-95 vs 85, IQR 65-90), resources (80, IQR 65-90 vs 65, IQR 45-
80), and reorganizational changes (85, IQR 70-95 vs 80, IQR 65-90)
were rated with a significantly higher QMNC index in private versus
public facilities (P <0.02).

Similarly, in Switzerland (Table 4 and supporting information
Table 10), although all groups scored highly on the QMNC, the QMNC
index differed between groups (P = 0.022) with German-speaking
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TABLE 2 Mode of birth in private versus public facilities

Overall (n = 25206)

Spontaneous vaginal birth

Instrumental birth®

Instrumental vaginal birth

Cesarean
Emergency cesarean before labor
Emergency cesarean during labor
Elective cesarean

France (n = 1064)

Spontaneous vaginal birth

Instrumental birth®

Instrumental vaginal birth

Cesarean
Emergency cesarean before labor
Emergency cesarean during labor
Elective cesarean

Italy (n = 4909)

Spontaneous vaginal birth

Instrumental birth®

Instrumental vaginal birth

Cesarean
Emergency cesarean before labor
Emergency cesarean during labor
Elective cesarean

Portugal (n = 1354)

Spontaneous vaginal birth

Instrumental birth®

Instrumental vaginal birth

Cesarean
Emergency cesarean before labor
Emergency cesarean during labor
Elective cesarean

Romania (n = 867)

Spontaneous vaginal birth

Instrumental birth®

Instrumental vaginal birth

Cesarean
Emergency cesarean before labor
Emergency cesarean during labor

Elective cesarean

Births in private facilities
No. (%)
n=2108
1188 (56.4)
920 (43.6)
234 (11.1)
686 (32.5)
156 (7.4)
165(7.8)
365 (17.3)
n =477
335(70.2)
142 (29.8)
66 (13.8)
76 (15.9)
28(5.9)
16 (3.4)
32(6.7)

n =390
252 (64.6)
138(35.4)
31(7.9)
107 (27.4)
25(6.4)
38(9.7)
44 (11.3)
n =300
84 (28.0)
216 (72.0)
78 (26.0)
138 (46.0)
30 (10.0)
27 (9.0)
81 (27.0)
n =267
93(34.8)
174 (65.2)
4(1.5)
170 (63.7)
31(11.6)
34 (12.7)
105 (39.3)

Births in public facilities
No. (%)
n=23098
16993 (73.6)
6105 (26.4)
1723 (7.5)
4382 (19.0)
908 (3.9)
1664 (7.2)
1810(7.8)
n =587
429 (73.1)
158 (26.9)
90 (15.3)
68 (11.6)
17 (2.9)

25 (4.3)

26 (4.4)

n = 4519
3165 (70.0)
1354 (30.0)
297 (6.6)
1057 (23.4)
214 (4.7)
373(8.3)
470 (10.4)
n = 1054
569 (54.0)
485 (46.0)
252(23.9)
233 (22.1)
61 (5.8)
92(8.7)

80 (7.6)

n =600
257 (42.8)
343(57.2)
6(1.0)
337(56.2)
91(15.2)
57(9.5)
189 (31.5)

Adjusted OR
(95% CI)?

0.62(0.56-0.69)
1.60(1.44-1.78)
1.07 (0.90-1.26)
1.70 (1.52-1.90)
1.39 (1.14-1.70)
1.10(0.91-1.31)
1.90 (1.65-2.19)

0.83(0.62-1.13)
1.20(0.88-1.62)
0.94 (0.63-1.39)
1.43(0.97-2.10)
1.74 (0.89-3.46)
0.91(0.45-1.81)
1.59 (0.88-2.86)

0.76 (0.61-0.95)
1.31(1.05-1.64)
1.23(0.82-1.79)
1.27(1.01-1.61)
1.39 (0.88-2.10)
1.16 (0.80-1.64)
1.18(0.83-1.63)

0.31(0.23-0.41)
3.27 (2.43-4.44)
1.12(0.82-1.52)
3.04 (2.29-4.04)
1.80(1.10-2.89)
1.12 (0.69-1.77)
4.32(3.01-6.20)

0.70(0.51-0.97)
1.42 (1.04-1.96)
1.46 (0.34-5.82)
1.39 (1.01-1.91)
0.71(0.44-1.11)
1.42(0.88-2.30)
1.45(1.05-1.99)

20dds ratios are presented for “Births in private facilities”, thus taking “Births in public facilities” as the reference category.

Wi LEYH

Adjusted
P value®

<0.001
<0.001
0.441
<0.001
0.001
0.316
<0.001

0.244
0.244
0.763
0.070
0.109
0.799
0.122

0.016
0.016
0.304
0.045
0.139
0.404
0.338

<0.001
<0.001
0.482
<0.001
0.016
0.629
<0.001

0.030
0.030
0.589
0.041
0.143
0.149
0.024

PResults are adjusted for country of birth (only for the overall analysis), year of birth, maternal age, maternal educational level, parity, and multiple

birth.

“Any instrumental birth (i.e. instrumental vaginal birth or cesarean).
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FIGURE 2 Quality of maternal and newborn care (QMNC) indexes in private versus public facilities, whole sample.

scoring slightly better than French- or Italian-speaking. When data
were further stratified by facility type, in the Italian-speaking group no
significant differences were observed in the QMNC index by hospital
type, while the French- and German-speaking groups had at least two
domains where a significantly higher QMNC index was attributed by
women giving birth in private versus public facilities (P <0.05).

In Romania (Table 5 and supporting information Table 11), signif-
icant differences were observed across regions, independent of hos-
pital type, with significant differences for provision of care (P <0.001)
and experience of care (P = 0.019). When regional data were stratified
by facility type, women attributed higher scores on the QMNC indexes

to private facilities compared with public facilities in all domains in the
East, South, and West regions (P <0.001), while in the North region,
private facilities had a higher index only for the provision of care and
resources domains (P = 0.002 and P <0.001, respectively).

In Portugal (supporting information Tables 12 and 13), significant
differences were observed between regions (P <0.001), with Lisbon
Metropolitan area scoring higher than other regions in most do-
mains. Only two regions (North and Lisbon Metropolitan Area) could
be stratified by facility type, and women attributed higher scores
to private facilities compared with public facilities in most domains
(P <0.030).
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FIGURE 3 Quality of maternal and newborn care (QMNC) indexes by domain in private versus public facilities, country-specific.
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4 | Discussion

This is the first study to assess IVB and cesarean rates in parallel
with overall maternal perception of QMNC in private versus pub-
lic facilities, across several countries of the WHO European region
during the COVID-19 pandemic. Women giving birth in private fa-
cilities underwent cesarean significantly more often (aOR 1.70), in
particular elective cesarean (aOR 1.90) and emergency cesarean
before labor (aOR 1.39), compared with those giving birth in public
facilities. The analysis in countries with a sufficient sample (France,
Italy, Portugal, Romania) confirmed these findings. Conversely, re-
sults from the QMNC were heterogeneous both across and within
countries and were largely affected by geographical distribution
of regions rather than by type of facility alone, suggesting that
QMNC should be closely monitored in both public and private sec-
tors. Future studies should further assess what the determinants
are for better or worse quality of care in each setting; for example,
whether it is availability of resources or other organizational and
cultural factors.

These data need to be interpreted in the light of an important
consideration: while the rates of IVB and cesarean are single objec-
tive indicators, the QMNC index is a composite measure of QMNC,
including 40 different quality measures across four domains. The
QMNC index is not weighted for the relative importance of each
quality measure (i.e. the scoring system attributes the same scores
to all quality measures) and some of its measures may be open to
subjectivity. Therefore, we acknowledge that—as recommended in

24.26-28 _\yhen assessing QMNC it is critical to

our previous papers
evaluate specific indicators (such as the rate of cesarean) as well as
overall QMNC score. In the present paper we made the choice to
document the rates of IVB and cesarean because they are objec-
tive indicators, and reducing cesarean rates while promoting “phys-
iological birth” is identified as a priority by health policies in the
European region.'%!

Data from our study are to a large extent in line with previ-
ous findings. A large body of literature has documented signifi-
cantly higher cesarean rates in private versus public facilities in

13-23 37 and

Europe, as well as among women with private insurance,
a direct correlation with out-of-pocket expenditures.38 Interestingly,
one of the existing systematic reviews, describing 17 studies in 4.1
million women,** found that the adjusted odds of birth by cesarean
was 1.41 times higher in for-profit hospitals compared with non-
profit hospitals (95% Cl, 1.24-1.60) with no relevant heterogeneity
between studies (t2<0.037). Results of the present study highlight
even higher odds ratios for cesarean and confirm low heterogene-
ity across countries. Eliminating financial incentives for cesarean is
one of the key recommended strategies to reduce the rates world-
wide and should be taken into consideration by policymakers to-
gether with other multicomponent locally tailored strategies, such
as addressing women's and health professionals' concerns, as well as
other health system factors.1011:37

Previous systematic reviews 2?7 have underscored that evidence

on overall quality of care in private versus public facilities is too

diverse to make a conclusive statement. The present study adds to
previous evidence by bringing data from multiple countries and sug-
gests that QMNC should be actively monitored in all facilities, with
the aim of achieving high-quality care independent of facility type or
geographical distribution.

Our study confirms previous evidence>2°-?2 that populations
accessing private facilities significantly differ from those accessing
public facilities, i.e. women using private facilities had a higher level
of education. This suggests inequity in access and is not aligned with
SDG 3.8: “ensuring access to Universal health coverage with quality
services”.*® Our questionnaire, for practical reasons of acceptabil-
ity, lacked extensive data on the socioeconomic characteristics of
the participants, as well as other data on the rate of co-morbidities
and complications; however, even the minimal amount collected
suggests higher complications in the public facility group (increased
rate of mothers admitted to intensive care). Future surveys may con-
sider adding these variables to obtain additional information about
access to different services based on socioeconomic status and clin-
ical characteristics of women. Case mix should be considered when
comparing health outcomes across facilities.

Limitations of the IMAgINE EURO study have been acknowl-
edged elsewhere.?6728 Briefly, they include case selection toward
women with relatively high levels of education, and a potential se-
lection toward those with a higher interest in participating. Specific
to the present study, while the rate of births in private facilities
was well aligned with the expected national rate for France (20.0%)
and Portugal (17.1%), our sample was over-represented in ltaly
(18.0% in our sample vs 11.6% in the national statistics) and under-
represented for Switzerland (9.5% vs 20.2%), while no official data
are currently available for Romania (supporting information Table 4).
For all of these factors, it is unknown in which direction the results
may have been affected. Furthermore, the questionnaire was not
constructed to distinguish between private for-profit and private
non-profit hospitals, and in some settings (e.g. Switzerland) women
might not necessarily be aware whether they gave birth in a private
or public facility.

Itis plausible that women who opted to give birth in private facil-
ities planned this decision and this, more than other maternal char-
acteristics (e.g. education, social and economic background), may
have affected their perception of QMNC received, i.e. in favor of
rating better care (subjectively) in private hospitals. Other indicators
of QMNC should be selected to compare public versus private facili-
ties, such as objective indicators of human resources and equipment
and organization of care.

We acknowledge that QMNC may have large variations even
among single hospitals within the same country. By reporting na-
tional averages, we may mask intracountry heterogeneity in find-
ings; while different dissemination periods among countries may
also have affected results. More detailed results by distinct period
of the COVID-19 pandemic will be the subject of extensive future
publications.

In conclusion, the results of the present study confirm that births
in private facilities have higher odds of cesarean, while maternal
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perception of overall QMNC is heterogeneous both across and
within countries, and more affected by geographical distribution of
regions rather than by type of facility alone. Initiatives to better de-
scribe overall QMNC within WHO European countries and to mon-
itor it routinely, in both public and private sectors, are key future
considerations.
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