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collectively scored as the total QMNC index (0-400) and separately in four subdo-
mains (0-100): provision of care, experience of care, availability of human and physical
resources, and reorganizational changes due to COVID-19. To assess reported QMNC
changes over time, we used adjusted quantile regression models. ClinicalTrials.gov
Identifier: NCT04847336.

Results: Of the 45151 women included in the study, 13117 (29.1%) were from Sweden
and Norway and 32034 (70.9%) from the 12 WHO European countries. The total
QMNC index for Sweden and Norway (median: 325, IQR: 285-355) was higher than
the 12 WHO European countries (median: 315, IQR: 265-350, p<0.001) as were
trends in QMNC index over time (Sweden and Norway median: 310-345; 12 WHO
European countries median: 305-340). Sweden and Norway also had higher scores
in three-of-four QMNC subdomains, with the 12 WHO European countries scoring
higher only for reorganizational changes due to COVID-19. In adjusted quantile mod-
els of the total QMNC index, Sweden and Norway had higher scores, with largest
differences in the lower quantiles (p <0.001 in all percentiles).

Conclusions: Across Europe, there are significant gaps in the quality of maternal-
neonatal healthcare services. Although women giving birth in Sweden and Norway
reported higher QMNC scores in all subdomains except for “reorganizational changes
due to COVID-19,” there is room for improvement and shared learning across Europe.
Policymakers should prioritize long-term investments in maternal and neonatal
healthcare, ensuring that facilities are adequately equipped during public health cri-
ses and that all women have access to high-quality, evidence-based, equitable, and

respectful care.

KEYWORDS
childbirth, COVID-19, European region, maternal, maternity care, newborn, Norway, quality of
care, questionnaire, Scandinavia, survey, Sweden, time trend analysis, WHO standards

1 | INTRODUCTION

Key message
Sweden and Norway have consistently exhibited favorable trends

in maternal and neonatal health that distinguish them from other Reporting on the quality of maternal and neonatal care as

countries in the WHO European Region.! With some of the low- experienced by 45151 women giving birth across Europe

est rates of maternal and neonatal mortality and morbidity in the during the COVID-19 pandemic, women in Sweden and

world, Sweden and Norway share common geo-political history and Norway reported a better quality of care as compared to
are stable social democracies in Europe.l? Citizens in Sweden and women in 12 other WHO European countries.
Norway are offered universal health care coverage and share cul-

tural and social norms which are distinctive from other countries in

the WHO European Region.?

With approximately 115000 and 55000 births/year in Sweden
and Norway respectively, antenatal care is universally available and
free of charge.®"® Home births are uncommon with the overwhelm-
ing majority of births (>98.5%) occurring at specialized maternity
hospitals.” Midwives are the main providers of maternal health care
unless the pregnancy is deemed high risk. In such cases, obstetri-
cians are involved to help monitor and plan specific strategies aimed
at preventing complications. Maternal healthcare staff follow na-
tional and local guidelines that aim to provide the highest standard

of evidence-based care. While there is typically good continuity
of care during pregnancy, the midwife who attends childbirth and
takes care of the mother and the newborn in the immediate postpar-
tum period is often not the same as the midwife who cared for the
woman during pregnancy.®®

The COVID-19 pandemic imposed immense challenges on health
care systems throughout the world. Most European countries re-
ported disruptions in essential maternal-newborn health services
resulting in reduced medical counseling and support, increased
medicalization of care, and limitations on evidence-based practices
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such as companions of choice, breastfeeding, and rooming-in.”2°

Considering the increasing importance of maternal-reported out-
comes,* and the unique characteristics of maternity services in

Sweden and Norway,>*1®

this analysis explores women's reported
experiences of the quality of maternal and neonatal care (QMNC)
over time and compares them with other European countries.
Using survey data from a large cross-sectional study of QMNC in
WHO European countries called IMAgINE EURO,' the objective of
our study was to compare QMNC trends in Sweden and Norway
to QMNC trends in 12 other countries from the WHO European
Region during the COVID-19 pandemic, and to identify domains for

future improvement.

2 | MATERIAL AND METHODS

This was a cross-sectional study, and the Strengthening the Reporting
of Observational Studies (STROBE) in Epidemiology guidelines for
reporting on cross-sectional studies were followed.?* The STROBE
Checklist for this study is reported as Table S1.

Women 218years of age, who gave birth in a country of the
WHO European Region from March 1, 2020 to December 31, 2022
voluntarily participated in an anonymous online survey. Women who
did not match the above criteria, declined participation, or gave birth
outside the hospital setting were excluded from the study.

The questionnaire was made available in 26 languages and dis-
seminated by project partners from September 2, 2020 onwards.
Women were invited to join the study and respond to the question-
naire in their preferred language regardless of the country they gave
birth in. Each national team predefined a written survey dissemina-
tion plan, which included dissemination through social media, insti-
tutional websites and local networks including mothers' groups and
non-governmental organizations. We did not exclude respondents
who gave birth in WHO European Region countries not represented
by a project partner. The online survey is still ongoing, and the study
network is growing. For the analysis, the Scandinavian countries of
Sweden and Norway were compared to the following 12 countries
in the WHO European Region: Croatia, France, Germany, Greece,
Italy, Latvia, Lithuania, Poland, Portugal, Romania, Slovenia, and
Switzerland.

Data were collected using a validated structured online ques-
tionnaire,** based on the WHO quality standards,?? and recorded
using REDCap 8.5.21—© 2021 Vanderbilt University, via a cen-
tralized platform. The questionnaire included two different major
paths, women who underwent labor and those who did not (i.e.
had a planned/elective cesarean), each with 40 key quality mea-
sures equally distributed in four subdomains: the three subdomains
of the WHO Standards (i.e. provision of care, experience of care,
and availability of human and physical resources) and the additional
domain regarding reorganizational changes related to COVID-19.
The QMNC index was calculated based on a predefined score of O,
5, or 10 points attributed to each possible answer for the 40 key
quality measures.**?® The sum of these measures generated the

total QMNC index (range 0-400 points, with higher values indicat-
ing higher adherence to WHO Standards).??> The QMNC index was
also calculated by each domain (range 0-100 points). Brief socio-
demographic data were also collected from the participants.

To follow the highest standards of good scientific practice,
the questionnaire was initially developed in English and translated
into other languages and then back-translated to English follow-
ing guidance of the Professional Society for Health Economics and
Outcomes Research (ISPOR) Task Force for Translation and Cultural
Adaptation Principles of Good Practice.?*

Data were cleaned according to predefined standardized op-
erating procedures.’* Responses with 20% or more missing data
were deleted. Internal consistency among data was checked and
duplicates were identified using date and place of birth, other
socio-demographic and obstetric data and excluded according to
predefined standard operating procedures.** Of Scandinavian coun-
tries, Denmark and Finland were not included in the analysis due to
their low sample size. Non-Scandinavian WHO European countries
were included when there were more than 300 women answering
the survey and these answers were distributed over three-fourths
of the time periods, with at least 70 participants for three periods
and 30 participants in another three periods. This approach ensures
amore robust comparison and even data distribution throughout the
time periods, allowing trend analysis.

2.1 | Statistical analyses

Sociodemographic indicators were presented as absolute fre-
quencies and percentages while the QMNC index was presented
as median and interquartile range (IQR) since it was not normally
distributed. Differences between Sweden and Norway to the
other 12 countries of the WHO European region (Croatia, France,
Germany, Greece, Italy, Latvia, Lithuania, Poland, Portugal, Romania,
Switzerland, and Slovenia) were tested using the Chi-square test,
Fisher exact test or Mann-Whitney test for categorical or continu-
ous data respectively. To assess differences between Sweden and
Norway, the characteristics of the respondents were separately
compared using the Chi-square test (Table S2).

To observe trends in reported QMNC over time, both for the total
index and by subdomains, median QMNC index and their IQR were
explored graphically over time periods. The initial time period was
for 3months, and the remaining time periods were divided equally
into 4 month intervals. The period from October 2022 to December
2022 was not included due to too few participants. To assess if the
QMNC index trend in Sweden and Norway or the 12 WHO countries
had a significant increasing or decreasing trend, a two-sided Mann-
Kendall test was performed in the overall time period of the study.
In addition, quantile regression models were performed to test the
time trend adjusting for geographical area, maternal age, educational
level, mode of birth, mother giving birth in the same country where
she was born (to represent migrant status), parity, type of hospital,
and type of healthcare provider who directly assisted the birth. Five
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quantile models were performed, one with the total QMNC index
as dependent variable and other four with the index subdomains. In
the models, for categorical and ordinal variables the most frequent
category was selected as the reference category, allowing for com-
parisons against the most typical group.

A two tailed p-value <0.05 was considered statistically signif-
icant. Statistical analyses were performed using Stata/SE version
14.0 (Stata Corporation, College Station, TX, USA) and R software
4.2.2.

3 | RESULTS

The selection of participants for the final study population is illus-
trated in Figure 1. Of a total of 70721 women that accessed the online
questionnaire, 63953 gave consent (90.4%). Of these, 59704 met the
inclusion criteria and, after screening for questionnaires with 220%

Total women accessing the online
questionnaire
n=70 721

missing information and suspected duplicates, 50632 remained.
After removal of all countries where the total participating women
were less than 300 or recruited after the 31st of December 2022, our
final study population consisted of 45151 women with validated data.
Of these, 13117 (29.1%) were from Sweden and Norway and 32034
(70.9%) were from the other 12 WHO European countries. In the 12
WHO European countries, the sample collected in each country was
compared to the estimated total births during the study period. This
accounted for at least 1% of the total expected births in seven coun-
tries (Croatia, Greece, Italy, Latvia, Lithuania, Portugal and Slovenia).

Socio-demographic and obstetric data comparing participants
from Sweden and Norway to the other 12 WHO European coun-
tries are outlined in Table 1. Significant differences were observed
for year of birth (in 2020: Sweden and Norway 65.7%, 12 WHO
European countries 55.4%, p<0.001), woman gave birth in the
same country where she was born (Sweden and Norway 92.8%, 12
WHO European countries 93.8%, p<0.001), maternal age ranges

n= 6768

Women providing consent
n=63 953

~
( Missing or refused consent to participation
»

e  Birth before March 1, 2020

~
Women with other exclusion criteria
N e  Birth outside WHO European

Women with inclusion criteria
n=59 704

Cases missing information on >20% of key

v

variables
n= 8949

region
e  Out-of-institution birth
n= 4247
J

Suspected duplicates

Total births in the dataset
n=50 632

n=125

A’ﬁ

( Total births in countries with less than 300

A4

Final study population
n=45 151

Cases missing information on
<20% of key variables!
n=50 757

FIGURE 1 Flowchart of study population.

women or after 31/12/2022
n= 5481
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TABLE 1 Characteristics of study participants (N=45151).

Year of giving
birth

2020
2021
2022

Woman gave
birth in the
same country
where she was
born

Yes
No
Missing
Age range
18-24
25-34
35-39
240
Parity
Primiparous
Multiparous
Missing
Educational
level®
None

Elementary
school

Junior High
school

High School

University
degree

Postgraduate
degree/
Master/
Doctorate or
higher

Missing
Birth mode

Spontaneous
vaginal birth

Instrumental
vaginal birth

Emergency
cesarean
section
during labor

Scandinavia®
n (%)

N=13117

8618 (65.7%)
3790 (28.9%)
709 (5.4%)

12177 (92.8%)
936 (7.1%)
4 (0.0%)

677 (5.2%)
10744 (81.9%)
1386 (10.6%)

310 (2.4%)

7989 (60.9%)
5127 (39.1%)
1(0.0%)

4(0.0%)
6 (0.0%)

172 (1.3%)

2997 (22.8%)
7278 (55.5%)

2659 (20.3%)

1(0.0%)

9625 (73.4%)

1284 (9.8%)

1190 (9.1%)

12 WHO
European
Countries® n (%)

N=32034

17757 (55.4%)
11731 (36.6%)
2546 (7.9%)

30035 (93.8%)
1995 (6.2%)
4 (0.0%)

1479 (4.6%)

(
23048 (71.9%)
5689 (17.8%)
1818 (5.7%)

19869 (62%)
12161 (38%)
4(0.0%)

13 (0.0%)
130 (0.4%)

2063 (6.4%)

7639 (23.8%)
11110 (34.7%)

11076 (34.6%)

3(0.0%)

19884 (62.1%)
2531 (7.9%)

3423 (10.7%)

p-value

<0.001
<0.001
<0.001

<0.001
<0.001
0.241

0.015
<0.001
<0.001
<0.001

0.027
0.027
>0.99

0.792
<0.001

<0.001

0.023
<0.001

<0.001

>0.99

<0.001

<0.001

<0.001

(Continues)

TABLE 1 (Continued)

12 WHO
Scandinavia® European
n (%) Countries® n (%)

N=13117 N=32034

p-value

Emergency 371 (2.8%) 1954 (6.1%) <0.001
cesarean
section

before labor

Elective 647 (4.9%) 4242 (13.2%) <0.001

cesarean
section

Type of hospital
Public 12976 (98.9%)
140 (1.1%)
1(0.0%)

27412 (85.6%) <0.001
4615 (14.4%) <0.001
7 (0.0%) 0.452

Private

Missing
Type of
healthcare
providers

who directly
assisted birth

Midwife 12946 (98.7%)
Nurse 5456 (41.6%)
3863 (29.5%)

26650 (83.2%)
11828 (36.9%)
2696 (8.4%)

<0.001
<0.001

A student <0.001
(i.e. before

graduation)

Obstetrics
registrar

/ medical
resident
(under post-
graduation
training)

2697 (20.6%) 5767 (18%) <0.001

Obstetrics
and

gynecology
doctor

4311 (32.9%) 20590 (64.3%) <0.001

| don't know 1076 (8.2%) 3661 (11.4%) <0.001
(healthcare

providers did

not introduce

themselves)

Other 3571 (27.2%) 2179 (6.8%) <0.001

2Scandinavia pertains to Sweden and Norway.

PFollowing 12 WHO European countries were included: Italy
(n=10057), Croatia (n=3211), Latvia (n=3194), Portugal (n=2430),
Greece (n=2200), Switzerland (n=1415), Slovenia (h=2534), Lithuania
(n=1192), Germany (n=1294), Poland (n=1842), France (n=1409) and
Romania (n=1256).

“‘Wording on education levels agreed among partners during the Delphi;
questionnaire translated and back translated according to Professional
Society for Health Economics and Outcomes Research (ISPOR) Task
Force for Translation and Cultural Adaptation Principles of Good
Practice guidelines (24).

(ages 25-34: Sweden and Norway 81.9%, 12 WHO European coun-
tries 71.9%, p<0.001), parity (primiparous: Sweden and Norway
60.9%, 12 WHO European countries 62%, p=0.027), educational
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level (university: Sweden and Norway 55.5%, 12 WHO European
countries 34.7%, p<0.001), birth mode (spontaneous vaginal birth:
Sweden and Norway 73.4%, 12 WHO European countries 62.1%,
p<0.001), type of hospital (public: Sweden and Norway 98.9%, 12
WHO European countries 85.6%, p<0.001 and type of healthcare
provider who assisted birth (midwife: Sweden and Norway 98.7%,
12 WHO European countries 83.2%, p<0.001).

The distribution of the included study population across the
WHO European Region is displayed in Figure 2. Swedish partici-
pants (N=7696/13117; 58.7%) were more in number as compared
to Norwegian participants (N=5421/13117; 41.3%) (Table S2), with
differences observed for year of giving birth (p<0.001), woman gave
birth in same country where she was born (p=0.004), age ranges 18-24
(p<0.001), and 25-34 (p=0.019), educational level from junior high
school grade level upwards (p <0.001), spontaneous and instrumental
vaginal birth (p<0.001), elective cesarean section (p=0.03), type of
hospital (p<0.001), and type of healthcare provider who directly as-
sisted birth if it was a nurse (p<0.001), student (p<0.001), obstetrics
resident (p<0.001) or obstetrics and gynecology physician (p<0.001).

3.1 | Overall QMNC indexes

During the entire study period, the total QMNC index (Table 2)
was significantly higher in Sweden and Norway (median: 325, IQR:
285-355) as compared to the other 12 WHO European countries

(median: 315, IQR: 265-350, p<0.001). When data were analyzed
by QMNC subdomains, a higher median score was reported in
Sweden and Norway than the 12 WHO European countries on three
of the four subdomains: “provision of care” [median: 90 (IQR: 80-95)
vs. median: 85 (IQR: 70-90), respectively, p <0.001], “experience of
care” [median: 90 (IQR: 75-95) vs. median: 80 (IQR: 65-90), respec-
tively, p<0.001] and “availability of physical and human resources”
[median: 65 (IQR: 50-80) vs. median: 65 (IQR: 50-85), respectively,
p<0.001]. In the latter subdomain, even though the medians were
similar, differences were exhibited in the IQR across the two popula-
tions, which was extracted from the density distribution of the pop-
ulations. Regarding “reorganizational changes due to COVID-19", a
lower median score was reported in Sweden and Norway as com-
pared to 12 WHO European countries [median: 80 (IQR: 65-90) vs.
median: 85 (IQR: 70-95) respectively, p <0.001].

3.2 | QMNC indexes over time

Changesinthe QMNC index over time intervals during the COVID-19
pandemic are outlined in Table S3 and visually displayed in Figure 3.
For Sweden and Norway, the median scores (median: 310-345,
IQR: 265-370, Mann-Kendall test p<0.726), displayed higher val-
ues than the 12 WHO European countries (median: 305-340, IQR:
255-360, Mann-Kendall test p <0.001). When investigating changes

in QMNC index for the subdomain “reorganizational changes due to

Number of women who participated in the study

300 - 1000
I 1001 - 2000
I 2001 - 4000
M 4001 - 6000
B 6000 - 7000
M Not enough data

FIGURE 2 Total distribution of women according to the country where women gave birth. Note: Grey colour represents countries with no

participants or fewer than 300 participants
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TABLE 2 Total quality of maternal and newborn care (QMNC) index and by subdomain in Scandinavia vs. 12 WHO European Countries.

Norway and Sweden

12 WHO European countries

25th 75th 25th 75th
QMNC domain Median percentile percentile Median percentile percentile
Provision of care 90 80 95 85 70 90
Experience of care 90 75 95 80 65 90
Availability of physical and human resources 65 50 80 65 50 85
Reorganizational changes due to the COVID-19 80 65 90 85 70 95
pandemic
Total QMNC index 325 285 355 315 265 350

Note: the 12 WHO European countries included: Croatia, France, Germany, Greece, ltaly, Latvia, Lithuania, Poland, Portugal, Romania, Switzerland,
and Slovenia. Total sample size for women participating in QMNC Index for provision of care domain were N=34983; for experience of care domain
were N=38415; for Availability of human and physical resources were N=45151; for Reorganizational changes due to COVID-19 were 45151, for the

total QMNC index were N=33171.

Abbreviations: IQR, interquartile range; QMNC, Quality of Maternal and Neonatal Care.

COVID-19" over time (Figure 3e), Sweden and Norway started with
an overall higher score in the beginning of the pandemic (March-
May 2020), the 12 WHO European countries displayed higher scores
soon thereafter, peaking in June-October 2022 (median 90, IQR:
75-95), whereas Sweden and Norway improved during the time
interval October 2021-February 2022 (median 90, IQR: 75-95),
declining to end with a lower median score of 87.5 (IQR: 80-99).

3.3 | Quantile regression models

Results from the quantile models with the total QMNC index as
dependent variable in all countries (Table 3), showed that when
adjusting for relevant variables (geographical area, maternal age,
educational level, mode of birth, migrant status, parity, type of hos-
pital, and type of healthcare provider who directly assisted birth),
women Sweden and Norway reported higher total QMNC indexes
as compared to the other 12 WHO European countries. This was
especially the case for the lower scores of the index (+3.20, +1.70,
+0.90, p <0.001 across all percentiles). When adjusted for the above
mentioned variables, subsequent time periods (analyzed in 4 months
periods) were significantly associated with higher total QMNC in-
dexes in all the analyzed percentiles with slightly greater effect for
the lower percentiles (change every 4months of +0.71 in the 25th
percentile, +0.61 in the 50th percentile, +0.49 in the 75th percen-
tile, p<0.001 for all percentiles). Younger women (ages: 18-24 years)
reported significantly lower QMNC index scores (-2.2, -2.3, -1.3,
p<0.001 in all percentiles) as compared to women ages 25-34 years.
Birth modes other than spontaneous vaginal birth had a significantly
negative impact on all percentiles (p<0.001) with emergency ce-
sareans with greater effect (emergency cesarean section during
labor: 7.5, -6, -4.6; emergency cesarean section before labor: -7.5,
-5.9; -4.3). The presence of healthcare providers had a greater im-
pact on women's reported experience, with midwives and nurses
having a significant positive impact across all percentiles (midwife:
+5.50, +5.00, +3.20; nurse: +2.20, +1.60, +0.70, p<0.001 in all

percentiles). Healthcare providers who did not present themselves
by name had the greatest significant negative impact along all per-
centiles (-13.9, -13.4, -11.3, p<0.001 in all percentiles).

Quantile regression analyses for the total QMNC index and sub-
domains individually are shown in Table S5. When compared to the 12
WHO European countries, women in Sweden and Norway reported
higher indexes for the subdomains “provision of care” (+5.00, +5.00,
+5.00, p<0.001 for all percentiles) and “experience of care” (+9.50,
+6.70, +4.60, p<0.001 for all percentiles), lower index for “reorgani-
zational changes due to the COVID-19" (-2.10, -3.10, -3.20, p<0.001
for all percentiles), and no significant difference for “availability of
physical and human resources.” Subsequent time periods (analyzed
in 4months periods) were not associated with higher QMNC indexes
in the domain “provision of care” while it had a positive significant
association in all the other domains (except for 50th percentile of the
domain “availability of physical and human resources”) with higher ef-
fect for “experience of care” (+1.04, p<0.001 in the 25th percentile;
+0.83, p<0.001 in the 50th percentile; +0.48, p=0.037 in the 75th
percentile) and “reorganizational changes due to COVID-19” subdo-
mains (+1.31+1.11, +0.81, p<0.001 for all percentiles).

3.4 | Supplementary information

A list of confounders with their description as used in quantile mod-
els is given in Table S9. The proportion of participants in the study
as compared to expected number of births per country within the
study period is given in Table S10. The original survey in English, as
administered to the women participating in the study can be found
as Table S11.

4 | DISCUSSION

This large, cross-sectional study, reporting the experiences of women
giving birth across Europe during the COVID-19 pandemic, found
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FIGURE 3 Quality of maternal and newborn care (QMNC) indexes by time in Norway and Sweden versus 12 WHO European Countries
from 2020 to 2022 (N=33171). Note: Figures show the median QMNC index (undashed line) and interquartile range (dotted line).
Scandinavia pertaining to Sweden and Norway; the 12 WHO European countries included: Croatia, France, Germany, Greece, Italy, Latvia,
Lithuania, Poland, Portugal, Romania, Switzerland, and Slovenia. Women participating A) QMNC index were N= 33,171; QMNC index for
B) provision of care domain were N=34,983; C) experience of care domain were N=38,415; D) availability of human and physical resources
were N=45,151; E) reorganizational changes due to COVID-19 were 45,151. Abbreviation: QMNC, Quality of Maternal and Neonatal Care.

that the QMNC was higher in Sweden and Norway as compared to
12 WHO European countries (Croatia, France, Germany, Greece,
Italy, Latvia, Lithuania, Poland, Portugal, Romania, Switzerland,
and Slovenia). In the subdomain “reorganizational changes due to
COVID-19”" however, Sweden and Norway were surpassed by the 12
WHO European countries. These findings suggest room for improve-
ment and shared learning across the countries included in the study.

The COVID-19 pandemic posed significant challenges to health-
care systems worldwide.?> Maternal mortality, stillbirth, maternal

stress, and depression increased during the pandemic.25'31 One pro-
posed explanation for this increase in adverse pregnancy outcomes
was reduced access to healthcare services and the emergency re-
strictive policies put in place to limit the spread of the disease.?’
Using a multicounty sample, we observed that for Sweden and
Norway the total QMNC index was higher as compared to 12 WHO
European countries. Women giving birth in Sweden and Norway

perceived higher standards regarding the “provision of care,” “expe-
rience of care” and “availability of physical and human resources,”
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TABLE 3 Quantile models with total QMNC index in 14 countries as dependent variable, N=33171.

Subsequent time periods
(4 months)

Norway and Sweden

12 WHO European
countries?

Age range
18-24
25-34
=2
240

Educational level
None
Elementary school
Junior High school
High school
University degree

Postgraduate/Master/
Doctorate or higher

Mode of birth

Spontaneous vaginal
birth

Instrumental vaginal
birth

Emergency cesarean
section during labor

Emergency cesarean
section before labor

Elective cesarean
section

Mother giving birth in the
same country where she
was born

No
Yes
Parity
Primiparous
Multiparous
Type of hospital
Private
Public

Type of healthcare
providers who directly
assisted birth®

Midwife
Nurse

A student (e.g., before
graduation)

25th percentile

50th percentile

75th percentile

Coefficient (95%Cl)

0.71(0.6; 0.8)

3.2(2.9; 3.6)
Ref

-2.2(-2.9; -1.6)
Ref

0(-0.4;0.4)
0.5(-0.1;1.1)

-1.9 (-15.3; 11.6)
2.4(0.3;4.6)
24(1.7;3.1)

Ref
0.1(-0.2;0.5)
1.4(1;1.8)

Ref

-2.7(-3.2;-2.2)

-7.5(-8; -7)

-7.5(-8.3; -6.7)

-6.1(-6.7; -5.5)

0.4(-0.2;1)
Ref

Ref
4.6 (4.3;4.8)

6.9 (6.4;7.3)
Ref

5.5(5; 6)
2.2(1.9;2.5)
1(0.6;1.4)

p-value

<0.001

<0.001

<0.001

0.984
0.362

0.889
0.262
0.001

0.705
<0.001

<0.001

<0.001

<0.001

<0.001

0.494

<0.001

<0.001

<0.001
<0.001
0.007

Coefficient (95%Cl)

0.61 (0.6;0.7)

1.7(1.4;2)
Ref

-2.3(-2.9;-1.8)
Ref
0(-0.3;0.2)
0.6(0.1;1.1)

2.2(-4.1;8.5)
1.2(-0.5; 2.9)
2.1(1.6;2.6)
Ref
-0.4(-0.7;-0.2)
0.2(-0.1;0.4)

Ref

-2.6(-3;-2.2)

-6 (-6.5; -5.5)

-5.9 (-6.5; -5.3)

-4.5(-4.9; -4.1)

1.1(0.7; 1.6)
Ref

Ref
3.4(3.2; 3.6)

5.8(5.5;6.1)
Ref

5(4.6;5.4)
1.6(1.4;1.8)
0.6 (0.3;0.8)

p-value

<0.001

<0.001

<0.001

0.9
0.196

0.728
0.492
<0.001

0.099
0.534

<0.001

<0.001

<0.001

<0.001

0.008

<0.001

<0.001

<0.001
<0.001
0.02

Coefficient (95%Cl)

0.49 (0.5; 0.5)

0.9 (0.7; 1.1)
Ref

-1.3(-1.7; -1)
Ref

0.2 (0; 0.4)
0.7 (0.3; 1)

3.1(-0.6; 6.8)
1.6(0.1; 3.1)

0.9 (0.6; 1.3)
Ref

-0.5(-0.6; -0.3)
-0.3(-0.5;-0.1)

Ref

-1.6(-1.9; -1.4)

-4.6(-4.9; -4.3)

-4.3(-4.9; -3.8)

-3.3(-3.6; -2.9)

1.6(1.3;1.8)
Ref

Ref
2.2(2;2.4)

4.8 (4.5; 5)
Ref

3.2(2.8;3.5)
0.7 (0.6; 0.9)
0.3(0.1;0.5)

p-value

<0.001

<0.001

<0.001

0.287
0.043

0.399
0.271

0.003

0.011
0.158

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
<0.001
0.161

(Continues)
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TABLE 3 (Continued)

25th percentile 50th percentile 75th percentile

Coefficient (95%Cl) p-value Coefficient (95%Cl) p-value Coefficient (95%Cl) p-value
Obstetrics registrar / -1.9 (-2.2; -1.5) <0.001 -1.6 (-1.9; -1.3) <0.001 -1.1(-1.3; -0.9) <0.001
medical resident (under
post-graduation training)
Obstetrics and 0.2 (-0.1; 0.5) 0.529 0(-0.2;0.3) 0.88 -0.1(-0.3; 0.1) 0.669
gynecology doctor
| don't know (healthcare -13.9 (-14.4; -13.5) <0.001 -13.4(-13.8; -12.9) <0.001 -11.3 (-11.7; -10.8) <0.001
providers did not
introduce themselves)
Other 1.2 (0.8; 1.6) 0.005 1.2(0.9; 1.5) <0.001 1(0.8;1.2) <0.001

412 WHO European countries included: Croatia, France, Germany, Greece, Italy, Latvia, Lithuania, Poland, Portugal, Romania, Switzerland, and

Slovenia.

®The reference category for all types of healthcare providers is defined as the absence of them.

Regarding “reorganizational changes due to COVID-19,” this was
the only subdomain where women reported lower scores for
Sweden and Norway in the beginning of the COVID-19 pandemic
as compared to 12 other European countries. Eventually, here too
Sweden and Norway QMNC scores became equivalent to the 12
WHO European countries. However, these findings may underline a
slower, initial response time in Sweden and Norway. For Sweden, the
healthcare system's response to the spread of COVID-19 early on
in the pandemic was deemed inadequate to uphold quality protec-
tion measures.3? For example, a general lack of personal protective
equipment (PPE) was evident in the Sweden in the beginning of the
pandemic, and this may have influenced the subdomain scores for
“reorganizational changes due to COVID-19” negatively.?®1433 |t is
also important to point out that the initial increase of the Swedish
and Norwegian scores align with the recommendations to vacci-
nate pregnant women.** During the later stages of the pandemic,
the availability of PPE was better and probably affected the score
in a positive direction.®® This is an important area of learning for
the development of preparedness programs in the face of future
pandemics.

Scandinavian countries, like Sweden and Norway, have devel-
oped very different systems of maternal and neonatal care with
respect to the training and regulation of midwives, nurses, and the
development of obstetrics both as a branch of general practice and
as a specialty as compared with most other European countries.>*
These standards were exemplified in examining maternal-neonatal
adverse outcomes during the COVID-19 pandemic, where Sweden
and Norway reported lower rates of maternal mortality, decreased
instances of preterm births, and the maintenance of quality prena-
tal care services.®>%® In contrast, several WHO European countries
faced difficulties in sustaining optimal maternal and neonatal care,
especially early on during the pandemic.?>%”

Sweden and Norway took vastly different approaches in how to
handle the pandemic. Despite having nearly identical governmental
systems and initially facing similar infection threats, Sweden imple-
mented far less stringent countermeasures compared to Norway.38
While Norway's government responded similarly to many other

European nations, Sweden attracted international attention for its
voluntary approach, which largely consisted of recommendations
and guidelines rather than strict regulations.®® Scholars have de-
scribed that Sweden viewed the pandemic more as a public health-
crisis while Norway viewed the pandemic as a healthcare-crisis,
and the countermeasures taken by the government reflected this.%8
Sweden did not close schools or children's activities for exam-
ple. Despite the completely different approaches taken in the two
countries, public trust in the government's measures to protect the
public remained high in both Sweden and Norway.*® Confidence in
healthcare and politicians was high among pregnant women before
the pandemic and rose even further during it, despite significant
concerns about their own health, their unborn babies, and their
partners.®? However, during the first phase of the pandemic, health-
related worries surged dramatically for pregnant women, their part-
ners, and families.®?#% In Sweden, pregnant women's worries were
comparable to those of the eIderIy.39

Although the total QMNC remained relatively high in Sweden
and Norway, one could argue that the lower total QMNC index seen
at the beginning of the pandemic in the Sweden and Norway group
might reflect some of this worry. The expectations for maternal and
neonatal care were very high, and deviations in the care provided
could have directly impacted the total QMNC index score, particu-
larly in postnatal care. However, the IMAgINE EURO questionnaire
was not designed to explore postnatal care indicators, and other au-
thors have described such indicators as lacking in both Sweden and
Norway during the pandemic.*!

A study evaluating postnatal care conducted two months after
childbirth found that COVID-19 restrictions, which excluded part-
ners from postnatal wards, significantly decreased partners' satis-
faction with care.*! Partners felt staff shortages led to deficiencies
in care, which likely also affected the women.** These findings
suggest that while Swedish women perceived health care during
childbirth as good before the pandemic, they noticed a decline in its
quality during the pandemic.

On the other hand, it is plausible that efficient healthcare in-
frastructure, established prenatal and perinatal care programs, and
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effective public health interventions contributed to the improved
QMNC scores observed in Sweden and Norway, as reported by the
women participating in this study. The total QMNC index improved
over time in both Sweden and Norway, as well as in the other 12
WHO European countries, indicating that healthcare organizations
adapted to the pandemic and became less affected by pandemic-
related concerns over time.

One of the main strengths of the current study was the use of a
standardized validated questionnaire that comprehensively covered
key quality measures based on the WHO Quality Standards for ma-
ternal and neonatal care.?? The survey was disseminated widely using
social media and local champions, leading to a sizable population sam-
ple across countries in Europe. Rigorous translation of the survey to
local languages using standard operating procedures further added to
the success of the dissemination of the survey during the pandemic.23
However, the generalizability of the results needs to be interpreted
with caution, as the cross-sectional design of the study provided only
a snapshot of the participant experiences at a given time, and it was
not possible to follow up participants at a later time point. Additionally,
despite the large number of women who answered the survey, they
represent a small proportion of the total number of individuals who
underwent pregnancy and childbirth during the COVID-19 pandemic
in Europe. The potential for recall bias must also be considered, as
the questionnaires were completed by women during the pandemic,
which was the sole time frame required for participation in the study.
However, it is well established that maternal childbirth experiences
remain vividly etched in the memories of birthing women for many
years. Consequently, we do not anticipate that the responses pro-
vided were significantly affected by recall bias.*?**

There was also a relative over-representation of highly educated
women in our study. It is well known that women with higher edu-
cation are more empowered to express their views freely and have
better access to internet resources.* This may lead to selection bias
in the study population and a relative under-estimation of the actual
quality of care as highly educated mothers may be overly critical in
their viewpoints*® but may also receive prejudicially better care than
less educated and poorer women. Additionally, the cohort may have
had selection bias regarding other characteristics which we have
been unable to account for in the current study.

Although European countries share many political, economic,
and demographic commonalities, our study highlights that there
are differences within and between countries, and significant
gaps regarding healthcare services in maternal and neonatal care.
Policymakers should prioritize long-term investments in mater-
nal and neonatal healthcare infrastructure, ensuring that facilities
are adequately equipped to handle surges in demand during public
health crises, such as during the COVID-19 pandemic.*®*” Ensuring
that health facilities have a sufficient number of qualified mater-
nal health providers, have access to essential medical supplies and
equipment, with alternate supply chains planned and secured, espe-
cially during crises, are lessons to be learned for future pandemics
and emergencies. Further, countries should commit to uphold qual-
ity standards, including those related to positive experiences of care.

By encouraging collaborative initiatives and sharing best practices,
strategies, and lessons learned, national health systems can col-
lectively enhance their preparedness and response capabilities for
future pandemics.***” International collaboration can be fostered
through regional health organizations and collaborative research
projects such as the IMAgIiNE EURO network.

5 | CONCLUSION

Although Sweden and Norway upheld a better quality of maternal and
neonatal healthcare during the COVID-19 pandemic, there is an op-
portunity for enhancement and mutual learning both within Europe
and globally. The divergent trends in the quality of maternal and
neonatal healthcare during the COVID-19 pandemic across Europe
emphasize the need for specific policies and strategic investments
in healthcare systems to ensure resiliency and person-centered care
even during population emergencies. Policymakers should prioritize
strengthening reproductive, maternal, and newborn health infra-
structure and human resource capacity and promote international
collaboration to guarantee the sustained delivery of high-quality ma-

ternal and neonatal care in the presence of future challenges.
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and Health Research 2020/213047). Since no sensitive personal
data was collected, and the survey was completely anonymous,
permission from the Swedish Ethical Review Authority was not
required. The study was conducted according to General Data
Protection (GDPR) regulations. Participation in the online survey
was voluntary and anonymous. Anonymity in data collection dur-
ing the survey phase was ensured by not collecting any informa-
tion that could disclose participants' identity. Data transmission
and storage were secured by encryption. Women were informed
prior to the survey about the objectives and methods of the study,
including their rights in declining participation, and were pro-
vided a written consent before responding to the questionnaires
(Table S12).
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