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Abstract

Obijective: To explore quality of maternal and newborn care (QMNC) in healthcare
facilities during the COVID-19 pandemic in Switzerland.

Methods: Women giving birth in Switzerland answered a validated online question-
naire including 40 WHO standards-based quality measures. QMNC score was cal-
culated according to linguistic region and mode of birth. Differences were assessed
using logistic regression analysis adjusting for relevant variables.

Results: A total of 1175 women were included in the analysis. Limitations in QMNC
during the pandemic were reported by 328 (27.9%) women. Several quality measures,
such as deficient communication (18.0%, n = 212), insufficient number of healthcare
professionals (19.7%, n = 231), no information on the newborn after cesarean (26.5%,
n = 91) or maternal and newborn danger signs (34.1%, n = 401 and 41.4% n = 487,
respectively) suggested preventable gaps in QMNC. Quality measures significantly
differed by linguistic region and mode of birth. Multivariate analysis established a sig-
nificantly lower QMNC for women in French- and Italian-speaking regions compared
with the German-speaking region. Moreover, in several quality indicators reflecting
communication with healthcare providers, women who did not answer the question-
naire in one of the Swiss national languages had significantly worse scores than oth-
ers. A significant lower QMNC was also found for young and primiparous women and
for those who experienced cesarean or instrumental vaginal birth.

Conclusion: Women giving birth in Switzerland during the pandemic reported notable
gaps in QMNC. Providers should be attuned to women who are younger, primiparous,
and those who had an emergency cesarean or instrumental vaginal birth given the
lower QMNC reported by these groups. Women who did not respond in a Swiss na-

tional language may need improved communication strategies.
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1 | INTRODUCTION

The World Health Organization (WHO) recognizes the need for
every woman to receive high-quality maternal and newborn care
throughout pregnancy, childbirth, and the postnatal period.> Poor
quality of maternal and newborn care (QMNC) can have an impact
on preventable maternal, fetal, and newborn morbidity and mor-
tality by increasing the risks of pregnancy- and childbirth-related
complications.? The COVID-19 pandemic shattered many aspects of
daily life, as drastic measures such as quarantine, isolation, and other
restrictions were implemented to slow down transmission of the
virus. Several international organizations, such as the International
Confederation of Midwives and the WHO, stressed the importance
of providing pregnant women with high-quality and respectful care

34 in accordance with a

even during unexpected circumstances,
woman-centered care approach.5 However, international literature
shows that the quality of maternal and newborn care provided has
been greatly affected during the COVID-19 pandemic.® For example,
studies reported a reduction of in-person visits, fewer antenatal ap-
pointments or emergency care admissions for pregnant women, and
an over-medicalization of perinatal care (e.g. cesarean, induction of
labor).””? Additionally, as the involvement of a woman's partner and
family were reduced due to restrictions put in place by maternity
services, issues related to scarce social support have been docu-
mented among women.1%12

On March 16, 2020, Switzerland declared a National State of
Emergency, which meant that the usually highly independent can-
tons had to give up many of their decision-making powers to the
central government.13 Preventive measures such as border closures,
event restrictions, and closure of schools, restaurants, bars, and
shops were uniformly implemented to slow down and prevent the
spread of COVID 19.%% In Switzerland, three main peaks are evident
since March 2020: (1) from October 2020 to February 2021; (2)
from August 2021 to October 2021; and (3) from November 2021
to March 2022.1

Specific measures and national recommendations within mater-
nity services were issued by the Swiss Society of Gynecology and
Obstetrics and the Swiss Federation of Midwives during the COVID
19 pandemic.?>* For example, unlike before, visits by family mem-
bers were limited or even prohibited, the partner could accompany
the woman in labor but could only remain for a short time after birth,
and face-to-face care by healthcare professionals (HCPs) was reduced.

No known peer-reviewed published information documenting
the impact of the COVID-19 pandemic on QMNC in Switzerland
was evident from a literature search. The present study was con-
ducted as a part of the IMAgINE EURO study to describe the QMNC
of women who gave birth in Switzerland during the COVID-19 pan-
demic, as well as variations in the reported QMNC according to

linguistic region and mode of birth. The aim of the IMAgINE EURO
study was to understand the views and experiences of women giving
birth, as well as health workers involved in maternal and newborn

care among 18 European countries.'’

2 | MATERIALS AND METHODS
2.1 | Study design

IMAgiNE EURO is a cross-sectional study conducted in several
European countries based on a validated online questionnaire.*® The
study was registered in ClinicalTrials.gov (NCT04847336). For the
reporting of this study, the STROBE guidelines for observational
studies were used.”

2.2 | Study setting

Switzerland is divided into 26 cantons that can be grouped into three
major linguistic regions (German-speaking, French-speaking, and
Italian-speaking): (1) Espace Mittelland, Eastern Switzerland, and
Central Switzerland where 75% of the population speaks German;
(2) Western Switzerland where 78% of the population speaks
French; and (3) Ticino where 88% of the population speaks Italian.?°
The Swiss health system is characterized by a decentralized mode
of operation, where the 26 cantons are mainly responsible for all
health-related legislations and regulations, and the Federal Council

essentially figures as mediator of cantonal health policies.21

2.3 | Study population

The present study included women who gave birth from March 1,
2020, up to February 7, 2022, in hospitals and clinics established
in the three main linguistic regions of Switzerland. Women aged
18years and older who spoke one of the 24 languages available in

the questionnaire were eligible to participate.

2.4 | Sample size estimation

A minimum sample size of 100 women per main national language
(German, French, and Italian) was estimated to be adequate to de-
tect a minimum frequency on each quality measure of 4% +4%, with
a confidence level of 96%. We assumed that women answering in a
national language lived in the corresponding linguistic region.?° The
language in which women responded to the survey was therefore
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used as a proxy for linguistic region. Cases were excluded from the
primary analysis if they were suspected duplicates (Figure 1) or had
20% or more missing values for the 45 key variables (40 quality
measures and five key sociodemographic variables such as year of
birth, age, education, parity, and whether or not the woman gave
birth in the same country where she was born).

2.5 | Study procedure

A predefined dissemination plan was used to promote the survey.
Women were recruited using various approaches such as mother-
centered and parental groups on social media platforms or by dis-
tributing flyers to healthcare institutions and via local networks.
A link and QR code were available within the message which redi-

rected the participant to the online questionnaire.

2.6 | Data collection tool

18

Data were collected using a validated questionnaire™® containing

40 items (one for each quality measure) based on the standards for

Total women accessing the
online questionnaire

n=49 866

improving QMNC in health facilities defined by the WHO.! These
items were evenly dispersed across four domains: (1) provision of
care; (2) experience of care; (3) availability of human and physi-
cal resources; and (4) key organizational changes related to the
COVID-19 pandemic. The 40 quality measures are listed in sup-
porting information Table 1 and were used to generate a QMNC
index, with higher scores indicating greater adherence to WHO
standards. Development, validation, and previous use of the ques-

tionnaire have been reported elsewhere.'®

2.7 | Data analysis

Descriptive analysis was conducted computing absolute and
relative frequencies for each categorical variable. Two subgroup
analyses were performed: by linguistic region (i.e. French-, Italian-,
German-speaking region, and women who answered the ques-
tionnaire in other languages) and by mode of birth (i.e. vaginal
birth, instrumental vaginal birth [IVB], and emergency cesarean).
Women who underwent emergency cesarean were also assigned
to a group based on whether they did or did not experience labor,
according to the NICE definition of labor,?? which was included

N
J

Missing or refused consent to

> participate
v n=4851
~N . J
Women providing consent
n=45 015 4 . . . h
Women with other exclusion criteria
I\ Yy, e  Birth before March 1, 2020
e  Birth outside WHO European region
e Out-of-institution birth
A4 n=3479
4 2\
Women with inclusion \_ )
criteria
n=41 536 4 N
\§ J
Cases missing information on 220%
of key variables?
v n=5992
T i - /
Cases missing information
on <20% of key variables’
n=35 544 - N
Suspected duplicates
g n=107
4 N\ N J
Women giving birth in the
WHO European Region
n=35 437 (85.2%)
. J ( Women giving birth outside
> Switzerland
\4 L n=34 262
e A
Analyzed
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N J

FIGURE 1 Study flow diagram. ®We used 45 key variables (40 key quality measures and five key sociodemographic questions).
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in the questionnaire. Differences between linguistic regions and
mode of birth were assessed through logistic regression analysis
adjusting for relevant variables (i.e. maternal age, maternal edu-
cation, year of birth, women born in Switzerland, type of facil-
ity, parity, presence of an obstetrics/gynecology doctor at birth,
multiple birth, mother's admission to intensive care, and newborn
admission to neonatal intensive care or a special care baby unit).
Adjusted P values from the logistic regression model were re-
ported for each quality measure.

To assess robustness of descriptive findings, two sensitivity
analyses were conducted: (1) including only women who answered
100% of the 45 key variables; and (2) including women with up to
90% missing values for the 45 key variables, as previously done by
other authors of surveys.?®

A QMNC index was calculated based on predefined criteria for
all cases with complete quality measures (supporting information
Table 2). In each of the four domains, the QMNC index could range
from O to 100. Thus, the total range was from 0 to 400. The QMNC
indexes were not normally distributed and therefore are presented
as median and interquartile ranges.

To study whether the QMNC index differed between linguistic
regions or mode of birth, multivariate logistic regression analysis was
used to identify any association between the variable of interest (i.e.
linguistic region, mode of birth) with the dependent variable (i.e.
QMNC index) by adjusting for the other relevant variables associ-
ated with the dependent variable (i.e. maternal age, maternal educa-
tion, year of birth, woman born in Switzerland, type of facility, parity,
presence of an obstetrics/gynecology doctor at birth). Multivariate
quantile regression with robust standard errors was used, modeling
the median and the 0.25th and 0.75th quantiles because of statisti-
cal evidence of heteroskedasticity (Breusch-Pagan/Cook-Weisberg
test P<0.001 HO: homoskedasticity).?* The reference categories
were determined to be the ones with the highest frequencies.

Statistical significance was established at a two-tailed P value of
<0.05. Stata Version 14 (StataCorp LLC) and R (version 4.1.1)?° were
used for all statistical analyses.

3 | RESULTS

Of the 49866 women who accessed the IMAgiINE EURO online
questionnaire, 41536 met the inclusion criteria. Among them, 1175
were included in the present analysis, after removing all women who
had given birth outside of Switzerland, cases missing 20% or more
of key variables, and suspected duplicates (Figure 1). Strong connec-
tions with health institutions and local network providers enabled us
to reach the sample size estimation in every linguistic region.

3.1 | Characteristics of the study population

Characteristics of the respondents are detailed in Table 1. Most
women (90.1%, n = 1059) were aged 25-3%9years, and 90.3%

(n = 1061) had finished high school. Half of the participants (50.8%,
n = 597) had had a previous birth, and about three-quarters (75.3%,
n = 885) gave birth in a public hospital. More than a quarter (27.8%,
n = 327) were born outside of Switzerland, and 91.9% (n = 1080)
answered the questionnaire in one of the national languages (47.0%
[n = 552] in French, 33.1% [n = 389] in German, 11.8% [n = 139] in
Italian, and 8.1% [n = 95] in another language).

More than half of the women (59.4%, n = 698) had a spontaneous
vaginal birth (SVB), 11.4% (n = 134) an IVB, and 29.2% (h = 343) a
cesarean, half of which were elective. Most women were assisted
during birth by a midwife or a nurse (93.9%, n = 1103), and almost
three-quarters (73.3%, n = 861) reported the presence of an obstet-

rics/gynecology doctor.

3.2 | Key quality measures of QMNC by
linguistic region

In the provision of care domain of the questionnaire, data showed
significant differences for several items according to linguistic re-
gions (Table 2). Regarding mode of birth, 9.4% (n = 111) of women
had an emergency cesarean after labor started (6.5% [n = 36] in the
French-speaking region to 12.9% [n = 18] in the Italian-speaking re-
gion, P = 0.001). In total, 19.3% (n = 227) of women did not receive
immediate attention when needed (12.1% [n = 47] in the German-
speaking region to 25.2% [n = 139] in the French-speaking region,
P<0.001).

For the domain of experience of care, significant differences
across linguistic regions were observed. More than a quarter
of women (26.5%, n = 91) reported receiving no information on
their newborn after cesarean (from 16.1% [n = 18] in the German-
speaking region to 39.3% [n = 59] in the French-speaking region,
P <0.001). About one in five women (18.0%, n = 212) complained
about no clear/effective communication from HCPs (from 8.7%
[n = 34] in the German-speaking region to 23.9% [n = 132] in the
French-speaking region, P<0.001). Furthermore, 20.9% (n = 245)
did not feel involved in choices related to the medical interven-
tions they received (13.1% [n = 51] in the German-speaking re-
gion to 26.6% [n = 147] for women in the French-speaking region,
P<0.001). Overall, 33.9% (n = 398) of women mentioned that their
companion was not allowed to be present during birth and 19.5%
(n = 229) reported an absence of emotional support around the
time of childbirth.

In the domain of availability of physical and human resources,
34.1% (n = 401) of women mentioned that they received no informa-
tion on maternal danger signs (from 27.0% [n = 105] in the German-
speaking region to 39.9% [n = 220] in the French-speaking region,
P = 0.001), and 41.4% (n = 487) received no information on new-
born danger signs (from 34.2% [n = 133] in the German-speaking
region to 45.3% [n = 250] in the French-speaking region, P = 0.007).
Almost half (47.4%, n = 45) of women answering in other languages
also perceived not receiving information on newborn danger signs.
Finally, 24.6% (n = 289) of women felt that the visiting hours for
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TABLE 1 Characteristics of respondents.

Characteristics

Year/date of birth
2020
2021
2022
Missing
Mother born in Switzerland
Yes
No
Missing
Age range, years
18-24
25-30
31-35
36-39
240
Missing
Educational level®
None
Elementary school
Junior High school
High School
University degree
Postgraduate degree/Masters/Doctorate or higher
Missing
Language of the questionnaire
Albanian
Bosnian
Croatian
English
French
German
Italian
Latvian
Norwegian
Polish
Portuguese
Romanian
Spanish
Parity
1
>1
Missing
Birth mode
Spontaneous vaginal birth

Instrumental vaginal birth

No. (%)
(n =1175)

582 (49.5)
558 (47.5)
8(0.7)
7(2.3)
825(70.2)

327 (27.8)
23(2.0)

6(1.4)
257 (21.9)
555 (47.2)
247 (21.0)
7(6.6)
3(2.

0)

0(0.0)
3(1.1)
8(6.6)
252 (21.4)
394 (33.5)
415 (35.3)
3(2.0)

0.1)
2)
2)
4(4.6)
47.0)
33.1)
11.8)
0.3)

1
2(0
2(0

552
389

[N
w
O

555 (47.2)
597 (50.8)
23(2.0)

698 (59.4)
134 (11.4)

TABLE 1 (Continued)

No. (%)
Characteristics (n = 1175)
Cesarean 343(29.2)
Emergency cesarean during labor 111 (9.4)
Emergency cesarean before labor 67 (5.7)
Planned or elective cesarean before labor 165 (14.0)
Other clinical characteristics
Baby admitted to neonatal intensive care unit or 92(7.8)
special care baby unit
Mother admitted to intensive care unit 10 (0.9)
Stillbirth 1(0.1)
Multiple birth 34(2.9)
Type of hospital
Public 885 (75.3)
Private 267 (22.7)
Missing 23(2.0)
Type of healthcare provider who directly assisted birth
Midwife or nurse 1103
(93.9)
Student (i.e. before graduation) 204 (17.4)
Obstetrics registrar/medical resident (under 250(21.3)
postgraduate training)
Obstetrics/gynecology doctor 861 (73.3)
Unknown (healthcare providers did not introduce 51 (4.3)
themselves)
Other 98 (8.3)

#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.

partners/relatives were inadequate (from 18.0% [n = 25] in the
Italian-speaking region to 28.8% [n = 159] in the French-speaking
region, P = 0.035).

Key QMNC indicators in the domain of organizational changes due
to the COVID-19 pandemic showed that more than one in four women
(27.9%, n = 328) reported a reduction in QMNC due to COVID-19.
Difficulties in attending routine antenatal visits during the pandemic
were reported by 20.3% (n = 238) of women, 21.3% (n = 250) dis-
closed an inadequacy in ward reorganization, and 27.6% (n = 324) an
inadequacy in rooms organization (to reduce the risk of infection).
Some women (16.1%, n = 189) reported inadequate infographics, such
as posters and images, to indicate the path or the rules to follow to
reduce the risk of infection as much as possible (from 10.8% [n =42] in
the German-speaking region to 27.3% [n = 38] in the Italian-speaking
region, P<0.001). Women who answered in other languages were
also particularly affected by this problem (29.5%, n = 28). An insuffi-
cient number of HCPs to guarantee adequate assistance despite the
COVID-19 pandemic was reported by 19.7% (n = 231) of women (from
13.4% [n = 52] in the German-speaking region to 24.5% [n = 135] in the
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TABLE 2 Key quality measures of QMNC according to linguistic regiona'b’c

Key quality measures of QMNC (40 items)

No.

Provision of care

1

2a

2b

2c

2d

10

No pain relief during labor (for SVB,
IVB, emergency cesarean during

labor)

Mode of birth: instrumental vaginal

birth

Mode of birth: emergency cesarean

during labor

Mode of birth: emergency cesarean

before labor

Mode of birth: planned or elective

cesarean

Episiotomy (in SVB)
Fundal pressure (in IVB)

No pain relief after cesarean

No skin to skin

No early breastfeeding

Inadequate breastfeeding support

No rooming-in

Not allowed to stay with the baby

as wished

No exclusive breastfeeding at

discharge

No immediate attention when

needed

Experience of care

la

1b

2a

2b
2c

VO 0N oD

No freedom of movements during

labor

No consent requested for vaginal
examination in prelabor

cesarean

No choice of birth position (in SVB)

No consent requested (for IVB)

No information on newborn after

cesarean

No clear/effective communication

from HCP

No involvement in choices
Companionship not allowed
Not treated with dignity

No emotional support

No privacy

Abuse (physical/verbal/emotional)

Informal payment

Overall

No. (%)
1175

134/943(14.2)

134 (11.4)
111 (9.4)
67 (5.7)
165 (14.0)

64/698 (9.2)
22/134 (16.4)
31/343(9.0)
60 (5.1)

119 (10.1)
197 (16.8)
200 (17.0)
37(3.1)

278 (23.7)

227 (19.3)

90/943 (9.5)

20/232 (8.6)

238/698
(34.1)

54/134 (40.3)
91/343(26.5)

212(18.0)

245 (20.9)
398(33.9)
145 (12.3)
229 (19.5)
116 (9.9)
113 (9.6)
39(3.3)

Women
in French-
speaking
region
No. (%)

552

46/438 (10.5)

61(11.1)

36 (6.5)

37 (6.7)

77 (13.9)

29/341 (8.5)
9/61 (14.8)
19/150 (12.7)
40(7.2)
68(12.3)

104 (18.8)

95 (17.2)

23 (4.2)

127 (23.0)

139 (25.2)

42/438 (9.6)

9/114 (7.9)

129/341 (37.8)

27/61 (44.3)
59/150 (39.3)

132(23.9)

147 (26.6)
179 (32.4)
77 (13.9)
117 (21.2)
64 (11.6)
60 (10.9)
21(3.8)

Women in
German-speaking
region

No. (%)
389

62/322 (19.3)

42 (10.8)

45 (11.6)

15 (3.9)

52 (13.4)

21/235 (8.9)
6/42 (14.3)
9/112 (8.0)
8(2.1)

26 (6.7)

42 (10.8)

56 (14.4)
6(1.5)

83(21.3)

47 (12.1)

20/322(6.2)

8/67 (11.9)

68/235 (28.9)

16/42 (38.1)
18/112 (16.1)

34(8.7)

51(13.1)
137 (35.2)
41 (10.5)
68 (17.5)
32(8.2)
32(8.2)
11(2.8)

Women
in Italian-
speaking
region

No. (%)
139

19/111 (17.1)

18 (12.9)

18 (12.9)

9 (6.5)

19 (13.7)

5/75 (6.7)
5/18 (27.8)
1/46(2.2)
10(7.2)
18(12.9)
33(23.7)
33(23.7)
2(1.4)

41(29.5)

23 (16.5)

18/111 (16.2)

3/28(10.7)

21/75 (28.0)

7/18 (38.9)
10/46 (21.7)

24 (17.3)

28(20.1)
46 (33.1)
14 (10.1)
24 (17.3)
11(7.9)
12 (8.6)
4(2.9)

Women who
answered the
questionnaire in
other languages

No. (%)
95

7/72(9.7)

13(13.7)

12 (12.6)

6(6.3)

17 (17.9)

9/47 (19.1)
2/13(15.4)
2/35(5.7)
2(2.1)
7(7.4)

18 (18.9)
16 (16.8)
6(6.3)

27 (28.4)

18(18.9)

10/72 (13.9)

0/23(0.0)

20/47 (42.6)

4/13 (30.8)
4/35(11.4)

22(23.2)

19 (20.0)
36 (37.9)
13(13.7)
20(21.1)
9(9.5)
9(9.5)
3(3.2)

Wi LEYJj

adj P value!

0.001

>0.99
0.001
0.283
0.052

0.449
0.645
0.163
0.002
0.013
0.001
0.029
0.014

0.282

<0.001

0.053

0.589

0.078

0.723
<0.001

<0.001

<0.001
0.574
0.279
0.653
0.346
0.519
0.844

(Continues)
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TABLE 2 (Continued)

Women Women Women who
in French- Women in in Italian- answered the
speaking German-speaking speaking questionnaire in
Overall region region region other languages
Key quality measures of QMNC (40 items) No. (%) No. (%) No. (%) No. (%) No. (%) adj P value!
Availability of physical and human resources
1 No timely care by HCP at facility 92 (7.8) 47 (8.5) 28(7.2) 11 (7.9) 6(6.3) 0.669
arrival
2 No information on maternal danger 401 (34.1) 220 (39.9) 105 (27.0) 42 (30.2) 34 (35.8) 0.001
signs
3 No information on newborn danger 487 (41.4) 250 (45.3) 133 (34.2) 59 (42.4) 45 (47.4) 0.007
signs
4 Inadequate room comfort and 11 (0.9) 8(1.4) 3(0.8) 0(0.0) 0(0.0) 0.738
equipment
5 Inadequate number of women per 61 (5.2) 31 (5.6) 18 (4.6) 2(1.4) 10 (10.5) 0.144
rooms
6 Inadequate room cleaning 10 (0.9) 5(0.9) 3(0.8) 1(0.7) 1(1.2) 0.942
7 Inadequate bathroom 24 (2.0) 17 (3.1) 4(1.0) 2(1.4) 1(1.1) 0.320
8 Inadequate partner visiting hours 289 (24.6) 159 (28.8) 81 (20.8) 25(18.0) 24 (25.3) 0.035
9 Inadequate HCP number 112 (9.5) 60 (10.9) 30(7.7) 13 (9.4) 9 (9.5) 0.214
10 Inadequate HCP professionalism 18 (1.5) 11 (2.0) 4(1.0) 2(1.4) 1(1.2) 0.507
Reorganizational changes due to COVID-19
1 Difficulties in attending routine 238(20.3) 114 (20.7) 85(21.9) 22(15.8) 17 (17.9) 0.519
antenatal visits
2 Any barriers in accessing the facility 183 (15.6) 80 (14.5) 73(18.8) 21(15.1) 9 (9.5) 0.456
3 Inadequate infographics 189 (16.1) 81 (14.7) 42 (10.8) 38(27.3) 28 (29.5) <0.001
4 Inadequate wards reorganization 250(21.3) 119 (21.6) 79 (20.3) 27 (19.4) 25(26.3) 0.878
5 Inadequate room reorganization 324 (27.6) 153 (27.7) 102 (26.2) 44 (31.7) 25(26.3) 0.342
6 Lacking one functioning accessible 42 (3.6) 18 (3.3) 12(3.1) 12 (8.6) 0(0.0) 0.148
hand-washing station
7 HCP not always using PPE 100 (8.5) 49 (8.9) 34(8.7) 9 (6.5) 8(8.4) 0.832
8 Insufficient HCP number 231 (19.7) 135 (24.5) 52 (13.4) 31(22.3) 13 (13.7) <0.001
9 Communication inadequate to 255 (21.7) 139 (25.2) 66 (17.0) 25 (18.0) 25(26.3) 0.004
contain COVID-19-related stress
10 Reduction in QMNC due to 328 (27.9) 149 (27.0) 109 (28.0) 39(28.1) 31(32.6) 0.779
COVID-19

Abbreviations: HCP, healthcare professional; IVB, instrumental vaginal birth; PPE, personal protective equipment; QMNC, quality of maternal and
newborn care; SVB, spontaneous vaginal birth.

?All the indicators in the domains of provision of care, experience of care, and resources are directly based on WHO standards.

bIndicators with a specified denominator (e.g. 3a, 3b) were tailored to take into account different modes of birth (i.e. spontaneous vaginal,
instrumental vaginal, and cesarean). These were calculated on subsamples (e.g. 3a was calculated on spontaneous vaginal births; 3b was calculated on
instrumental vaginal births).

‘Indicator 6 in the domains of reorganizational changes due to COVID-19 was defined as: at least one functioning and accessible hand-washing
station (near or inside the room where the mother was hospitalized) supplied with water and soap or with disinfectant alcohol solution.

dp values were obtained from the logistic regression model testing quality measures difference by linguistic region adjusted for sociodemographic
and obstetric variables (i.e. maternal age, education, year of birth, mode of birth, parity, presence of an obstetrician/gynecologist at birth, multiple
birth), type of hospital, newborn admission to neonatal intensive care or special care baby unit, and mother's admission to intensive care. Bold values
are statistically significant.

French-speaking region, P<0.001). Finally, 21.7% (n = 255) revealed to 25.2% [n = 139] in the French-speaking region). Lack of adequate
that the communication received was inadequate to reduce COVID- communication was also reported by 26.3% (n = 25) of women who

19-related stress (from 17.0% [n = 66] in the German-speaking region responded in other languages.
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3.3 | Key quality measures of QMNC by
mode of birth

In the domain of provision of care (Table 3), lack of early breastfeed-
ing was reported by 5.2% (n = 36) of women with SVB compared
with 23.6% (n = 39) of women with elective cesarean. In addition,
no exclusive breastfeeding at discharge was reported by 17.6%
(n = 123) women with SVB compared with 37.3% (n = 25) of women
with emergency cesarean before labor (P<0.001).

Further differences were observed within the domain of expe-
rience of care. No involvement in choices at birth was reported by
18.9% (n = 132) of women with SVB, but by 34.3% (n = 23) of those
with emergency cesarean before labor (P = 0.037). Similarly, 10.7%
(n = 75) of participants with SVB compared with 25.4% (n = 17) of
those with emergency cesarean before labor reported that they were
not treated with dignity (P = 0.005). In addition, 15.0% (n = 105)
of women with SVB compared with 37.8% (n = 42) of women with
emergency cesarean during labor indicated no emotional support
(P<0.001).

Regarding availability of physical and human resources, signifi-
cantly more women with emergency cesarean before labor (16.4%,
n = 11) reported that they did not receive timely care by HCPs at
facility arrival compared with others (7.7% [n = 54] of women with
SVB, P =0.024). Inadequate number of HCPs was reported by 16.2%
(n = 18) of women with emergency cesarean during labor, 14.9%
(n = 10) with emergency cesarean before labor, and by 6.7% (n = 11)
of those with elective cesarean (P = 0.022).

In the area of reorganizational changes due to the COVID-19
pandemic, difficulties in attending routine antenatal visits were re-
ported significantly more often by women with emergency cesarean
before labor (31.3%, n = 21) than by those with emergency cesar-
ean during labor (13.5%, n = 15) (P = 0.001). Furthermore, women
with emergency cesarean before labor were significantly more likely
to indicate that the wards had been inadequately reorganized to
reduce the risk of COVID-19 infection (35.8%, n = 24) compared
with women with elective cesarean (15.2%, n = 25) (P = 0.041).
Significantly more women with emergency cesarean before labor
(38.8%, n = 26) found the communication inadequate to contain
COVID-19-related stress compared with women with SVB (19.2%,
n =134, P =0.001).

3.4 | QMNC index according to sociodemographic
variables, language, and mode of birth

After adjusting for other variables, multivariate quantile regres-
sion showed that a significantly higher QMNC index was found in
women aged 3éyears and older (coefficient at 0.25th quantile at
11.84, P = 0.018) (Figure 2; supporting information Table 3), multipa-
rous women (8.68 at 25th quantile, P = 0.043), and births within pri-
vate settings (25th quantile: 22.11, P<0.001; 50th quantile: 10.00,
P<0.001; 75th quantile: 6.25, P = 0.01). Women in the German-
speaking region reported a significantly higher QMNC index at the

0.25th, 0.50th, and 0.75th quantiles with increasing coefficients for
lower quantiles, 11.84, 7.50, and 7.50, respectively (Figure 3; sup-
porting information Table 3).

Women who underwent IVB (coefficient at 0.50th quantile at
-12.50, P = 0.003) or elective cesarean (coefficient at 0.50th and
0.75th quantile at -10.00, P = 0.007 and -11.25, P = 0.005, respec-
tively) or emergency cesarean during labor (coefficient at 0.50th
quantile at -22.50, P<0.001) reported a significantly lower median
QMNC index than women with SVB (Figure 4).

4 | DISCUSSION

To our knowledge, this is the first study in Switzerland investigating
QMNC as perceived by women, and comparing results by linguistic
regions and mode of birth during the COVID 19 pandemic. More
than a quarter of women reported limitations of QMNC due to the
COVID-19 pandemic. Although results for several quality measures
indicate high QMNC in Switzerland, some findings suggested pre-
ventable gaps in QMNC. Many quality measures significantly dif-
fered by linguistic region and mode of birth. The highest QMNC
index was reported in the German-speaking region. Women in the
French-speaking region were most likely to report lack of HCPs,
lack of clear communication, and lack of information on maternal
complications that may have left them feeling uninvolved in medi-
cal decisions. Women responding in other than national languages
identified difficulties mainly linked to a lack of information on new-
born complications, and deficient communication with HCPs, par-
ticularly to reduce their stress related to COVID-19, and inadequate
infographics. Concerning mode of birth, participants who had un-
dergone an emergency cesarean when not in labor expressed nu-
merous poor-quality items in comparison with the other modes of
birth (e.g. lack of involvement in choices at birth, difficulties in at-
tending routine antenatal visits, inadequate ward reorganization).
They also reported shortcomings linked to not receiving timely care
by HCPs at arrival along with scarce HCP numbers.

Data highlighting poor quality measures during the pandemic
are consistent with other studies in Switzerland showing that almost
40% of women reported a negative impact of COVID-19 on their
pregnancy and breastfeeding experiences (e.g. concerns about re-
strictive measures, anxiety during social contact, additional stress).?
The present study contributed to new knowledge on pregnancy
experience during COVID-19 as, to the best of our knowledge, no
comparisons across Swiss linguistic regions have been investigated.

Observed differences in the QMNC scores across linguistic re-
gions can be explained by multiple factors. In the German-speaking
region of Switzerland, lower numbers of new cases of COVID-19
and higher interpersonal trust levels (i.e. belief that fellow citizens
will respect the rules of distancing and individual responsibility)
have been reported compared with the other regions.?” These
may be reasons that pregnant women perceived a lower impact
of the COVID-19 pandemic on QMNC. In contrast, the Italian- and
French-speaking regions experienced more COVID-19 cases,?’
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TABLE 3 Key quality measures of QMNC by mode of birth®"¢

Emergency Emergency Planned
Spontaneous Instrumental cesarean cesarean or elective
vaginal birth  vaginal birth  during labor before labor cesarean

No. (%) No. (%) No. (%) No. (%) No. (%) adj P
Key quality measures of QMNC (40 items) (n = 698) (n=134) (n=111) (n = 67) (n = 165) value!

Provision of care

1 No pain relief during labor (for SVB, IVB, 122 (17.5) 5(3.7) 7 (6.3) <0.001
emergency cesarean during labor)

2a Mode of birth: Instrumental vaginal birth - 134 (100.0) - - - -
2b Mode of birth: emergency cesarean during - - 111 (100.0) - - -
labor
2c Mode of birth: Emergency cesarean before - - - 67 (100.0) - -
labor
2d Mode of birth: Planned or elective cesarean - - - - 165 (100.0) -
3a Episiotomy (in SVB) 64 (9.2) - - - - -
3b Fundal pressure (in IVB) - 22 (16.4) - - - -
3c No pain relief after cesarean - - 9(8.1) 10 (14.9) 12 (7.3) 0.598
4 No skin to skin 7 (1.0) 3(2.2) 21(18.9) 10 (14.9) 19 (11.5) <0.001
5 No early breastfeeding 36(5.2) 15(11.2) 19 (17.1) 10 (14.9) 39 (23.6) <0.001
6 Inadequate breastfeeding support 112 (16.0) 31(23.1) 17 (15.3) 13 (19.4) 24 (14.5) 0.647
7 No rooming-in 74 (10.6) 27 (20.1) 29 (26.1) 33(49.3) 37 (22.4) 0.002
8 Not allowed to stay with the baby as wished 15(2.1) 2(1.5) 5(4.5) 10 (14.9) 5(3.0) 0.287
9 No exclusive breastfeeding at discharge 123 (17.6) 38(28.4) 34 (30.6) 25(37.3) 58(35.2) <0.001
10 No immediate attention when needed 119 (17.0) 28(20.9) 28(25.2) 18 (26.9) 34 (20.6) 0.014
Experience of care
1a No freedom of movement during labor 51(7.3) 21 (15.7) 18 (16.2) - - 0.001
1b No consent requested for vaginal examination - - - 9 (13.4) 11 (6.7) 0.117
in prelabor cesarean
2a No choice of birth position (in SVB) 238 (34.1) - - - - -
2b No consent requested (for IVB) - 54 (40.3) - - - -
2c No information on newborn after cesarean - - 9(8.1) 10 (14.9) 12 (7.3) 0.032
3 No clear/effective communication from HCP 107 (15.3) 27 (20.1) 28 (25.2) 18 (26.9) 32 (19.4) 0.057
4 No involvement in choices 132(18.9) 30(22.4) 34 (30.6) 23(34.3) 26 (15.8) 0.037
5 Companionship not allowed 235 (33.7) 45 (33.6) 39 (35.1) 29 (43.3) 50 (30.3) 0.636
6 Not treated with dignity 75 (10.7) 14 (10.4) 22(19.8) 17 (25.4) 17 (10.3) 0.005
7 No emotional support 105 (15.0) 36 (26.9) 42 (37.8) 17 (25.4) 29 (17.6) <0.001
8 No privacy 57 (8.2) 14 (10.4) 18 (16.2) 13(19.4) 14 (8.5) 0.167
9 Abuse (physical/verbal/emotional) 58 (8.3) 18 (13.4) 14 (12.6) 11 (16.4) 12 (7.3) 0.360
10 Informal payment 19 (2.7) 9(6.7) 4(3.6) 2(3.0) 5(3.0) 0.293
Availability of physical and human resources
1 No timely care by HCPs at facility arrival 54 (7.7) 11 (8.2) 12 (10.8) 11 (16.4) 4(2.4) 0.024
2 No information on maternal danger signs 231(33.1) 48 (35.8) 47 (42.3) 24 (35.8) 51 (30.9) 0.261
3 No information on newborn danger signs 284 (40.7) 66 (49.3) 49 (44.1) 26 (38.8) 62 (37.6) 0.435
4 Inadequate room comfort and equipment 8(1.1) 1(0.7) 1(0.9) 1(1.5) 0(0.0) 0.871
5 Inadequate number of women per rooms 38(5.4) 10(7.5) 4 (3.6) 3(4.5) 6(3.6) 0.465
6 Inadequate room cleaning 5(0.7) 1(0.7) 1(0.9) 3(4.5) 0(0.0) 0.111
7 Inadequate bathroom 19 (2.7) 1(0.7) 2(1.8) 2(3.0) 0(0.0) 0.726
8 Inadequate partner visiting hours 169 (24.2) 38(28.4) 31(27.9) 14 (20.9) 37 (22.4) 0.371
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TABLE 3 (Continued)

Spontaneous
vaginal birth
No. (%)
Key quality measures of QMNC (40 items) (n = 698)
9 Inadequate HCP number 57 (8.2)
10 Inadequate HCP professionalism 7 (1.0)
Reorganizational changes due to COVID-19
1 Difficulties in attending routine antenatal 133 (19.1)
visits
2 Any barriers in accessing the facility 101 (14.5)
3 Inadequate infographics 104 (14.9)
4 Inadequate wards reorganization 155 (22.2)
5 Inadequate room reorganization 189 (27.1)
6 Lacking one functioning accessible hand- 25(3.6)
washing station
7 HCPs not always using PPE 58 (8.3)
Insufficient number of HCPs 124 (17.8)
9 Communication inadequate to contain 134 (19.2)
COVID-19-related stress
10 Reduction in QMNC due to COVID-19 181 (25.9)

Planned
or elective

Emergency
Instrumental cesarean
vaginal birth  during labor

Emergency
cesarean
before labor cesarean

No. (%) No. (%) No. (%) No. (%) adj P

(n = 134) (n=111) (n=67) (n=165)  value®
16 (11.9) 18(16.2) 10 (14.9) 11 (6.7) 0.022
1(0.7) 2(1.8) 3(4.5) 5(3.0) 0.256
20 (14.9) 15 (13.5) 21(31.3) 49(29.7)  0.001
14 (10.4) 20 (18.0) 11 (16.4) 37(224) 0.078
21(15.7) 21(18.9) 17 (25.4) 26(15.8)  0.521
25(18.7) 21 (18.9) 24 (35.8) 25(15.2)  0.041
41 (30.6) 32(28.8) 22(32.8) 40(24.2)  0.613
4(3.0) 5(4.5) 4(6.0) 4(2.4) 0.957
10 (7.5) 9(8.1) 9 (13.4) 14 (8.5) 0.706
28(20.9) 26 (23.4) 21(31.3) 32(19.4)  0.071
26 (19.4) 31(27.9) 26(38.8) 38(23.00  0.001
34 (25.4) 43(38.7) 25 (37.3) 45(27.3)  0.083

Abbreviations: HCP, healthcare professional; IVB, instrumental vaginal birth; PPE, personal protective equipment; QMNC, quality of maternal and

newborn care; SVB, spontaneous vaginal birth.

2All the indicators in the domains of provision of care, experience of care, and resources are directly based on WHO standards.

PIndicators with a specified denominator (e.g. 3a, 3b) were tailored to take into account different mode of birth (i.e. spontaneous vaginal, instrumental
vaginal, and cesarean). These were calculated on subsamples (e.g. 3a was calculated on spontaneous vaginal births; 3b was calculated on instrumental

vaginal births).

‘Indicator 6 in the domains of reorganizational changes due to COVID-19 was defined as: at least one functioning and accessible hand-washing
station (near or inside the room where the mother was hospitalized) supplied with water and soap or with disinfectant alcohol solution.

dp values were obtained from the logistic regression model testing quality measures difference by mode of birth adjusted for sociodemographic
and obstetric variables (i.e. maternal age, education, year of birth, parity, presence of an obstetrician/gynecologist at birth, multiple birth), language
of questionnaire completion, type of hospital, newborn admission to neonatal intensive care or special care baby unit, and mother's admission to

intensive care. Bold values are statistically significant.

which could explain why women in these regions perceived an in-
adequate number of HCPs, and that HCPs were unable to provide
clear and effective communication. Previous studies observed that
conflicting and constantly changing information from HCPs re-
duced the perceived quality of care provided.28 A shortage of HCPs
has been observed for several years in Switzerland, and during the
pandemic numbers did seem insufficient to guarantee adequate
assistance. According to the Swiss Health Observatory,?? the need
to provide replacement forces of HCPs remains enormous for the
coming decade. Finally, a high proportion of women responding in
languages other than the national languages reported inadequacy
in communication to contain COVID-19-related stress (e.g. posters,
images). During the COVID-19 pandemic, women and their families
need to be adequately informed and supported in perinatal care.*°
Possible additional explanations include a range of health system
issues such as competencies of HCPs, type of infrastructure, or-
ganization of care, and budget allocation, which possibly varied in
different regions considering the autonomy of decision found in
the Swiss cantons.

Observed differences in QMNC scores by mode of birth are con-
sistent with previous studies from the IMAgINE EURO project,8-31-35
and with previous research in Switzerland showing that women with
an emergency cesarean have the highest risks of an adverse birth
experience.36 Literature shows that a divergence between the mode
of delivery planned by the women and the one they achieved may
be one of the factors associated with a negative birth experience.”’
In the present study, women with SVB and elective cesarean scored
higher on the QMNC index, especially in the provision of care items
(e.g. early and exclusive breastfeeding at discharge) and in the ex-
perience of care items (e.g. involvement in choices at birth, treated
with dignity, emotional support). This study highlights that a nega-
tive birth experience cannot be attributed to birth mode alone, but
also to divergence between planned and actual delivery. Both factors
might lead to poor quality measures.

Results from systematic reviews indicating that the COVID-19
pandemic increased the rate of cesarean were not reflected in the re-
sults of the present study; on the contrary, the rate of cesarean birth
was slightly lower compared with the national average in 2017.%8
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FIGURE 2 QMNC index by sociodemographic variables. NICU, neonatal intensive care unit; OB-GYN, obstetrician/gynecologist; QMNC,

quality of maternal and newborn care; SCBU, special care baby unit.

The finding that multiparous older women and those giving birth
in private facilities had a significantly higher QMNC index compared
with younger and primiparous women and women who gave birth in
public facilities confirms previous findings.”’40 However, women giv-
ing birth in private facilities typically actively chose this option, and this
per se may bias the perception of care in the service they expressed
preference for. Nevertheless, autonomy and pain relief satisfaction
were reported more often in women giving birth in private facilities
than those in public facilities.*! This seems to be a possible explanation
for the higher QMNC scores for women giving birth in private facil-
ities. Additionally, women giving birth in private facilities differ from

those giving birth in public facilities, usually higher social status and
fewer comorbidities,*? and this may also explain a higher QMNC. In our
questionnaire we did not have details on women's comorbidities and
complications, thus we lacked information to better compare groups.
One of the strengths of this study was the use of a validated
standardized questionnaire, including a set of 40 prioritized WHO
standards-based quality measures, available in 24 languages.'® Many
of the characteristics of the sample were similar to the latest na-
tional statistical reports (e.g. IVB, cesarean, emergency cesarean, or

)‘38

type of facility).”® Nevertheless, the study sample is not represen-

tative of the Swiss population as some characteristics differed from
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FIGURE 3 QMNC index by major linguistic region. QMNC, quality of maternal and newborn care.
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FIGURE 4 QMNC index by mode of birth. ELC, planned or elective cesarean before labor; EMC—L, emergency cesarean during
labor; EMC—NL, emergency cesarean before labor; VB, instrumental vaginal birth; QMNC, quality of maternal and newborn care; SVB,

spontaneous vaginal birth.

its general description. Despite a majority of German speakers in

Switzerland,*®

in this study more women responded in French; this
is certainly due to the recruitment period, which started later in the
German part of Switzerland. Therefore, this under-representation of
the German-speaking population potentially impacted the results.
This sample seems to include a majority of highly educated women,
however the categories used for the educational level in the ques-

tionnaire were not fully aligned with those used in national reports,

thus making a comparison difficult. In addition, we cannot guarantee
that all women answering in a national language lived in the corre-
sponding linguistic region. Moreover, a potential positive selection
bias toward women with a higher interest in participating cannot be
excluded. Finally, no QMNC measurements prior to the COVID-19
pandemic have been recorded in Switzerland, which is a limitation
for discussion of the impact of the pandemic. Further studies should
explore the QMNC over time.
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In conclusion, to ensure and safeguard the standards of QMNC1
even during unexpected events such as pandemics, national or re-
gional guidelines need to take into account women's experience and
the perceived QMNC. Limitations to QMNC were reported by more
than a quarter of women because of the pandemic. Some women felt
there was an insufficient number of HCPs to guarantee adequate as-
sistance during the COVID-19 pandemic. Moreover, women perceived
not receiving sufficient information on their own health and that of
their newborn, which is particularly alarming. Policy makers and hospi-
tals managers should be aware that providing sufficient and adequate
human resources is likely to be the first element to secure during acute
events such as a pandemic. Additionally, HCPs should ensure that ef-
fective communication and respect for women's dignity are provided,
as they appear to be deprioritized during emergency situations, espe-
cially reported by women who did not respond in one of the national
languages. Finally, young age, primiparity, emergency cesarean not in
labor, or IVB should be considered by HCPs as warning signs as they
may lead to poorer quality of care measures. These recommendations
may help similar settings improve some of the key quality measures of
QMNC that are particularly impacted during pandemics.
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