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Abstract

Objective: Investigate the quality of maternal and newborn care (QMNC) during
childbirth in the first year of COVID-19 pandemic in Italy, from the mothers' perspec-
tive, as key service users.

Methods: Women who gave birth in an Italian facility from March 1, 2020 to February
29,2021 answered an online questionnaire including 40 WHO Standard-based Quality
Measures. Descriptive and multivariate quantile regression analyses were performed.
Results: In total, 4824 women were included, reporting heterogeneity of practices
across regions: among 3981 women who underwent labour 78.4% (63.0%-92.0%)
were not allowed a companion of choice, 44.6% (28.9%-53.3%) had difficulties in
attending routine antenatal visits, 36.3% (24.9%-61.1%) reported inadequate breast-
feeding support, 39.2% (23.3%-62.2%) felt not involved in medical choices, 33.0%
(23.9%-49.3%) experienced unclear communication from staff, 24.8% (15.9%-39.4%)
were not always treated with dignity and 12.7% (10.1%-29.3%) reported abuses.
Findings in the group of women who did not experience labour were substantially
similar. Multivariate analyses confirmed a significant lower QMNC index for regions in
southern Italy compared to North and Central regions.

Conclusion: Mothers reported substantial inequities in the QMNC across lItalian re-
gions. Future studies should monitor QMNC over time. Meanwhile, actions to ensure

high QMNC for all mothers and newborns across Italy are urgently required.

KEYWORDS
childbirth, COVID-19, European region, hospital, maternal, newborn, quality of care,
questionnaire, survey
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1 | INTRODUCTION

Published studies documented a deterioration in maternal and
newborn health indicators in Italy during the COVID-19 pandemic
when compared to previous periods: a decrease in access to ma-
ternal health services and breastfeeding rates, and an increase
in the number of stillbirths, in the prevalence of ruptured ecto-
pic pregnancy and induction of labour have been reported.'™
Evidence also showed higher levels of anxiety and post-partum
depression among women in Italy during the COVID-19 pandemic
compared to previous periods, albeit with variations depending on
the setting.**¢

Even before the COVID-19 pandemic, evidence had highlighted
gaps in the quality of maternal and newborn care (QMNC) in Italy,
with heterogeneity of practices.7’15 As a well-known example, the
average caesarean section (CS) rate in the country—31.8% accord-
ing to the latest national estimate’—has been one of the highest in
Europe for the last decades, and national reports”® have consistently
showed a significantly higher CS rate in private versus public facil-
ities (79.6% vs 30.0%), and in Southern Italy compared to Norther
Italy (e.g. 18.7% in Trento vs 50.9% in Campania). Significant differ-
ences across regions have also been documented for maternal and
newborn mortality and breastfeeding rates.**** However, for many
indicators of the QMNC, little data, especially on women perspec-
tives on the QMNC in Italy, are available.

The World Health Organization (WHO) developed in 2016 a set
of Standards and Quality Measures for improving the QMNC.* The
IMAgiNE EURO Study Group, a multicountry project including so far
partners of 20 countries of the WHO European Region, validated a
questionnaire to collect the perspectives of service users (i.e. moth-
ers) on a key set of 40 WHO Standard-based Quality Measures,
through an online survey.*”!® This study aimed at reporting detailed
results of the IMAgINE EURO Study in mothers who gave birth in
Italy during the first year of the pandemic, and at comparing find-
ings across ltalian regions. We also assessed how clinical and socio-
demographic characteristics associated with a QMNC Index through

multivariable regression models.

2 | MATERIALS AND METHODS

This is a cross-sectional study, it was registered in ClinicalTrials.
gov (NCT04847336), and is reported according to the STROBE'?
(Table S1).

Women 218 years of age who gave birth in Italy from March 1,
2020 up to February 29, 2021 were invited to participate in an on-
line survey. Women who gave birth outside the hospital setting were
excluded.

Ethics approval was gained from the Institutional Review
Board of the IRCCS Burlo Garofolo Trieste (IRB-BURLO 05/2020
15.07.2020). Participation in the online survey was voluntary and
anonymous. Prior to participation, women were informed of the ob-
jectives and methods of the study, including their rights to decline

participation, and each provided consent before responding to the
questionnaires. Anonymity in data collection during the survey was
ensured by not collecting any information that could disclose par-
ticipants' identity. Data transmission and storage were secured by
encryption.

The process of questionnaire development, validation and previ-

17182021 54 is summarized in

ous use has been reported elsewhere,
Figure S1. The questionnaire included 40 questions (one for each sin-
gle Quality Measure), equally distributed across four domains: pro-
vision of care, experience of care, availability of human and physical
resources, and key organizational changes related to the COVID-19
pandemic. The 40 Quality Measure contributed to a QMNC Index,
with higher scores indicating higher adherence to WHO Standards.

Two tailored versions of the questionnaire were available, one
for women who underwent labour and the other for those who did
not. Each version included 40 key Quality Measures, most of which
were the same.

The questionnaire was made available for this round of data
collection in 23 languages (Table S2), and women were invited to
join the study in their preferred language. The survey was actively
promoted through a predefined dissemination plan, whose main ap-
proaches used social media, websites, and local networks (e.g. moth-
ers' groups and Non-Governmental Organizations).

For data analysis a minimum required sample size of 100 women
for each region was calculated as adequate to detect a minimum
frequency on each Quality Measure of 4% + 4%, with a confidence
level of 96%. For the primary analysis, duplicates detected as repre-
sented in Figure S1, and cases missing 20% or more answers on 45
key variables (i.e. the 40 Quality Measures and the five following
key socio-demographic variables: year of birth, age, education, par-
ity, whether the women gave birth in the same country where she
was born) were excluded. A descriptive analysis was performed, cal-
culating absolute frequencies and percentages for each variable, in
the two groups of women who underwent and died not underwent
labour. Women with emergency CS were categorized based on their
report of having undergone labour or not, informed by the National
Institute of Health and Care Excellence (NICE) definition of labour??
provided in the questionnaire. Odds ratios (OR) were calculated to
assess differences in the 40 Quality Measures between the two
groups, adjusting for sample characteristics (socio-demographic and
others). Subgroup analyses were performed to explore differences
among regions.

Two sensitivity analyses were conducted to assess robustness of
descriptive findings: (1) including only women who answered 100%
of the 45 Quality Measures; and (2) including women with up to 90%
missing answers on 45 key variables, as performed by other survey
authors.?3

For women providing data on all 40 Quality Measures, a QMNC
Index was calculated based on the predefined criteria (Table S3).
The QMNC index could range from O to 100 in each of the four do-
mains, with the total ranging from O to 400. The QMNC indexes are
presented as median and interquartile ranges (IQRs), because they
were not normally distributed. The QMNC indexes of each region
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was compared to the QMNC index on the whole sample with Mood’s
median test.

Additionally, we developed multivariable regression models
with the QMNC index as the dependent variable and the follow-
ing as independent variables: socio-demographic variables, mode
of birth, presence of a doctor during childbirth, macro-regions
of birth (North-West Italy, North-East Italy, Central Italy and
South Italy and Islands). We conducted a multivariable quantile
regression with robust standard errors (SEs) and we modeled
the median, the 0.25th and 0.75th quantile, given the statistical
evidence of heteroskedasticity for parity (Breusch-Pagan/Cook-
Weisberg test P < 0.001, HO: homoskedasticity), newborn region
of birth (P < 0.001), mode of birth (P < 0.001), and presence of
an obstetrician-gynecologist doctor (OB-GYN) in the team who
assisted the birth (P = 0.007).2* The categories with the highest
frequency were used as reference, except for regions where those
with the QMNC index closer to the average QMNC index for the
whole sample were chosen as reference.

Total women accessing
the online questionnaire
in 23 languages

=34391

OBSTETRICS

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).

3 | RESULTS

Out of a total of 34391 women accessing the online survey of the
IMAGINE EURO Study, 4824 gave birth in Italy; of these, 3981
(82.5%) underwent labour, 843 (17.5%) did not undergo labour
(Figure 1).

The total sample accounted for 1.1% of the total births expected
in Italy in the study period, with 14 out of the 20 Italian regions con-
tributing with over 100 births (Table 1), and with the collected sam-
ple in most regions representing around 1% of their expected births
(Table S4).

Around three quarters (85.5%) of women were aged 25-39 years
old, and most (92.3%) had at least a high school diploma, while

participation

~
( Missing or refused consent to
A

v .

% f n= 3575
" ®,
-
Women providing
consent Women with exclusion criteria
L n=30816 ) e Birth before March 1, 2020
e Birth outside WHO
1 European region
e " e Out-of-institution birth
Women with inclusion L n= 2520
criteria J
n=28296 \
- | _| Cases missing information on
v 4 220% of key variables '
Cases missing n= 4040
information on <20% of ’
key variables '
n=24256 q
| b Duplicates
v n= 68
Women giving birth ina
country of the WHO
European Region \
n=24188 Women who gave birth outside
\ \ Italy
_ v n= 19364
Women giving birth in ) g
L Italy

Women who
underwent labour
n=3981
(82.5%)

n=843
(17.5%)

Women who did not
undergo labour

FIGURE 1 Study flow diagram. 140 quality measures and five key socio-demographic variables were considered as key variables

85UB017 SUOWWOD SAIES.D d(dedl|dde auy Aq peusenob e saplife YO ‘oSN J0 S3|ni Joj AReid1 8UIUO A1/ UO (SUOKIPUOD-PUR-SUBYLIOD"AB| 1M Alelq Ul UO//SANY) SUORIPUOD pUe WIS L 8U} 885 *[£202/90/62] U0 Ariqiauliuo AB|IM ‘1881 Ad 6TTHT 0B(1/200T 0T/10p/wod 8| im* Areiq jpuluo uABao//sdny woly pepeo|umod ‘2 ‘220z ‘6L7e6.8T



TABLE 1 Characteristics of the sample

Region of birth®
North-West Italy
Lombardy
Piedmont
Liguria
North-East Italy
Veneto
Friuli Venezia Giulia
Emilia-Romagna
Central Italy
Lazio
Tuscany
The Marches
South Italy and islands
Campania
Apulia
Sicily
Sardinia
Calabria

Other regions contributing with less than 100
births each®

Year of birth
2020
2021
Missing
Maternal age
18-24
25-30
Fil=25
36-39
240
Missing
Maternal educational level®
None
Elementary school
Junior High school
High School
University degree

Postgraduate degree/Master/Doctorate or
higher

Missing
Maternal parity

1

>1

Missing

LAZZERINI ET AL.

N = 4824,
n (%)

967 (20.0)
386 (8.0)
104 (2.2)

443 (9.2)
352(7.3)
333(6.9)

392(8.1)
245(5.1)
121 (2.5)

309 (6.4)
295(6.1)
279 (5.8)
133(2.8)
117 (2.4)
348 (7.2)

4485 (93.0)
150 (3.1)
189 (3.9)

104 (2.2)
1081 (22.4)
1980 (41.0)
1064 (22.1)
448 (9.3)
147 (3.0)

2(0.0)

3(0.1)
217 (4.5)
1867 (38.7)
1381 (28.6)
1206 (25.0)

148 (3.1)

3221 (66.8)
1456 (30.2)
147 (3.0)

TABLE 1 (Continued)

N = 4824,
n (%)
Type of facility where the birth occurred
Public 4289 (88.9)
Private 387 (8.0)
Missing 148 (3.1)
Mother giving birth in the same country where she was born
Yes 4456 (92.4)
No 220 (4.6)
Missing 148 (3.1)
Mode of birth
Vaginal spontaneous? 3131 (64.9)
Instrumental vaginal birth 344 (7.1)
Emergency caesarean section during labour 506 (10.5)
Emergency caesarean section before going 303 (6.3)
into labour
Elective caesarean section 540(11.2)
Presence of a doctor during childbirth
Obstetrician-gynecologist doctor 2620 (54.3)
Obstetrics registrar/medical resident (under 596 (12.4)
post-graduation training)
| do not know (healthcare providers did not 296 (6.1)
introduce themselves)
Other characteristics
Multiple birth 53(1.1)
Newborn admitted in neonatal intensive care 482 (10.0)
unit
Mother admitted in intensive care unit 5(0.1)
Stillbirth 4(0.1)

“Regions were grouped according to the Italian National Institute of
Statistics (https://www.istat.it/en/organisation-and-activity), combining
Islands with South Italy.

bOther regions: Abruzzo (n = 96); Umbria (n = 96); Trentino-Alto Adige
(n = 84); Basilicata (n = 44); Molise (n = 17); Aosta Valley (n = 11).
“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.

dSpontaneous vaginal births include all non-instrumental vaginal births
independently of spontaneous or induced onset of labour.

around one third (30.2%) had a previous birth. The sample included
220 (4.6%) women who were born in another country, 387 (8.0%)
who gave birth in a private hospital, 482 (10.0%) whose newborn
was admitted in a neonatal intensive care unit, and 53 (1.1%) moth-
ers of twins. Overall, 1349 (27.9%) births occurred through a CS,
while about half (54.3%) of mothers reported were assisted by an
obstetrician-gynecologist. Most births (93.0%) occurred in 2020.
More details are provided in Tables S5 and Sé.

Figures 2-5 show findings on each of 40 Quality Measures, in the
groups of women who underwent labour (Panel a) and for those who did

not undergo labour (Panel b). Detailed data are reported in Tables S7-S10.
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Panel A. Women who underwent labour (n=3981)

1. No pain relief during labour

2a. Mode of birth: instrumental vaginal birth

2b. Mode of birth: emergency CS after labour

3a. Episiotomy (in SVB)

3b. Fundal pressure (in IVB)

3c. No pain relief after caesarean section

4. No skin to skin

5. No early breastfeeding

6. Inadequate breastfeeding support

7. No rooming-in

8. Not allowed to stay with the baby as wished

9. No exclusive breastfeeding at discharge

10. No immediate attention when needed

e— w9 — - -o—
«o e

Region
= €
‘ - . Overall
P. .(,' o0—o @® Apulia
@ Calabria
—.‘-0—0—0— @ Campania

Emilia-Romagna
oo-h oo @ Friuli Venezia Giulia

Panel B. Women who did not undergo labour (n=843)

1a. Mode of birth: elective caesarean section

1b. Mode of birth: emergency CS before labour

2. No pain relief after caesarean section

3. No skin to skin

4. No early breastfeeding

5. Inadequate breastfeeding support

6. No rooming-in

7. Not allowed to stay with the baby as wished

8. No exclusive breastfeeding at discharge

9. No immediate attention when needed

10. No timely care by HCP at facility arrival

® Lazio
em-T®o—o—e =
Liguria
- . *—o-o P Lombardy
® Piedmont
o -o— - — @ sadinia
@ Ssicily
..’ ® ® ® ® The Marches
u @® Tuscany
@® Veneto
»- 9-i- —e-9
® ¥ —e—
25 50 75 100
Frequency (%)
O-‘ —89 .
Region
°8— .—. . Overall
@® Apulia

_*‘._. @ Calabria
®o® —o o 20— @ Campania
Emilia-Romagna
e - e —e—

@® Friuli Venezia Giulia

® Lazio
o0 e— ’—..—0
Liguria
- o—eoe _o——o— = Lombardy
® Piedmont

o ° 8- @ sardinia
co—mPoo " Bty

The Marches

— o -t00-—0— ® Tuscany

® Veneto

25 50 75 100
Frequency (%)

FIGURE 2 Provision of care. Data are reported as median frequency on the total sample (gray dot) and as median frequency on the
same of women giving birth in each region (colored dots). All the indicators in the domain of provision of care are directly based on WHO
standards. Indicators identified with letters (e.g. 3a, 3b) were tailored to take into account different mode of birth (i.e. spontaneous vaginal,
instrumental vaginal, and caesarean section). These were calculated on subsamples (e.g. 3a was calculated on spontaneous vaginal births;
3b was calculated on instrumental vaginal births). CS, caesarean section; HCP, health care provider; IVB, instrumental vaginal birth; SVB,

spontaneous vaginal birth
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Panel A. Women who underwent labour (n=3981)
1. No freedom of movements during labour * *—ie

2a. No choice of birth position (in SVB) ® - H Region
. Overall
2b. No consent requested (for IVB) .—HO-( —— —Oo ®

Apulia
@ Calabria
2c. No information on newborn (in ECS) [ 2 “(:—“-0—.
@ Campania
3. No clear/effective communication from HCP @1 ‘ *—® - Emilia-Romagna

@ Friuli Venezia Giulia

4. No involvement in choices et o ’_.—“ g
5. Companionship not allowed °® —Q-QH ® Liguria

Lombardy
6. Not treated with dignity -M ® Piedmont
@® Sardinia
7. No emotional support [ ¢ 0 00 ® sicly
8. No privacy “ -0-0 The Marches
@® Tuscany

9. Abuse (physical/verbal/emotional) Q“—O @® Veneto

10. Informal payment .0

0 25 50 75 100
Frequency (%)

Panel B. Women who did not undergo labour (n=843)

1. No consent requested for vaginal examination —! .—... —{ 0— Regmn
’ Overall
2. No information on newborn L ’—. ® Apulia
@ Calabria
3. No clear/effective communication from HCP ® —.—.’— e
@ Campania
4. No involvement in choices — .—‘ @0 Emilia-Romagna
@® Friuli Venezia Giulia
5. Limitations in companionship ——0— .. B ® Lazio
6. Not treated with dignity —er —@ee — Eung
Lombardy
7. No emotional support *& -Q..-.— ® Piedmont
@® Sardinia
8. No privac [ o 2 ‘b)
DR @ Sicily
9. Abuse (physical/verbal/emotional) @ .— >e—o The Marches
@® Tuscany
10. Informal payment .—O @ Veneto
0 25 50 75 100
Frequency (%)

FIGURE 3 Experience of care. Data are reported as median frequency on the total sample (gray dot) and as median frequency on the
same of women giving birth in each region (colored dots). All the indicators in the domain of experience of care are directly based on WHO
standards. Indicators identified with letters (e.g. 2a, 2b) were tailored to take into account different mode of birth (i.e. spontaneous vaginal,
instrumental vaginal, and caesarean section). These were calculated on subsamples (e.g. 2a was calculated on spontaneous vaginal births; 2b
was calculated on instrumental vaginal births). ECS, emergency caesarean section; HCP, health care provider; IVB, instrumental vaginal birth;
SVB, spontaneous vaginal birth

For most Quality Measures there were wide variations across (43.3%) did not receive pain relief during labour, with frequencies
regions (Figures 2-5). In the domain of provision of care (Figure 2; ranging from 26.7% in Sardinia to 81.7% in Calabria. Overall, 1445
Table S7), out of the 3981 women who underwent labour, 1722 (36.3%) reported an inadequate breastfeeding support (24.9% in
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Panel A. Women who underwent labour (n=3981)

1. No timely care by HCPs at facility arrival

2. No information on maternal danger signs

3. No information on newborn danger signs

4. Inadequate room comfort and equipment

5. Inadequate number of women per rooms

6. Inadequate room cleaning

7. Inadequate bathroom

8. Inadequate partner visiting hours

9. Inadequate HCP number

10. Inadequate wards reorganization

o -e—
e - -o@
@« —e-o
® e@
oo —
o-@esce

= oo o0

o 9-0-0—0—

Woe—o
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Frequency (%)

Panel B. Women who did not undergo labour (n=843)

1. No information on maternal danger signs

2. No information on newborn danger signs

3. Inadequate room comfort and equipment

4. Inadequate number of women per rooms

5. Inadequate room cleaning

6. Inadequate bathroom

7. Inadequate partner visiting hours

8. Inadequate HCP number

9. Inadequate HCP professionalism

10. Inadequate wards reorganization

e - e @
® — ec—e—
@ e —e
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@ de-o
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as.factor(Region)
o
@

Overall

Apulia

Calabria
Campania
Emilia-Romagna
Friuli Venezia Giulia
Lazio

Liguria
Lombardy
Piedmont
Sardinia

Sicily

The Marches
Tuscany

Veneto

Region

®
@
@

Overall

Apulia

Calabria
Campania
Emilia-Romagna
Friuli Venezia Giulia
Lazio

Liguria
Lombardy
Piedmont
Sardinia

Sicily

The Marches
Tuscany

Veneto

FIGURE 4 Auvailability of physical and human resources. Data are reported as median frequency on the total sample (gray dot) and as
median frequency on the same of women giving birth in each region (colored dots). All the indicators in the domain of availability of physical

and human resources are directly based on WHO standards. HCP, health care provider

Piedmont to 61.1% in Campania), 867 (21.8%) did not have room-
ing-in (6.4% in Emilia Romagna to 64.8% in Sardinia), 1255 (31.5%)
did not receive immediate attention when needed (22.4% in Veneto
to 51.2% in Calabria), and 1184 (29.7%) did not exclusively breast-
feed at discharge (20.4% in the Marches to 45% in Sicily). Among
3131 women who had a spontaneous vaginal birth, the median epi-
siotomy rate was 19.6%, ranging from 7.3% in Tuscany to 48.5% in
Calabria. Fundal pressure was applied in 68.0% of the 344 women

who had an instrumental vaginal birth (IVB), with a reported fre-
quency ranging from 50.0% in Emilia-Romagna and Liguria to 100%
in the Marches and Calabria.

Similarly, large variations were observed on all Quality Measures
of experience of care (Figure 3; Table S8) with mothers giving birth
in the South of Italy consistently reporting worst indicators than
other regions: 3123 (78.4%) women had limitations imposed re-
garding the presence of a companion of choice (63.0% in Veneto
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Panel A. Women who underwent labour (n=3981)

1. Difficulties in attending routine antenatal visits

2. Any barriers in accessing the facility

3. Inadequate info graphics

4. Inadequate wards reorganization

5. Inadequate room reorganization

6. Lacking one functioning accessible hand-washing station

7. HCP not always using PPEs

8. Insufficient HCP number

9. Communication inadequate to contain COVID-19 related stress

10. Reduction in QUNC due to COVID-19

Panel B. Women who did not undergo labour (n=843)

1. Difficulties in attending routine antenatal visits

2. Any barriers in accessing the facility

3. Inadequate info graphics

4. Inadequate wards reorganization

5. Inadequate room reorganization

6. Lacking one functioning accessible hand-washing station

7. HCP not always using PPEs

8. Insufficient HCP number

9. Communication inadequate to contain COVID-19 related stress

10. Reduction in QUNC due to COVID-19
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FIGURE 5 Reorganizational changes due to COVID-19. Data are reported as median frequency on the total sample (gray dot) and as
median frequency on the same of women giving birth in each region (colored dots); indicator 6 in both panels 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. HCP, health care provider; PPE, personal protective equipment; QMNC, quality of maternal and

newborn care

to 92.0% in Apulia); 1559 (39.2%) did not feel involved in choices
related to the medical interventions they received (23.3% in Veneto
to 62.2% in Calabria); 1313 (33.0%) complained about the lack of
a clear and effective communication from health workers (23.9%
in Veneto to 49.3% in Campania); 988 (24.8%) felt they were not
always treated with dignity (15.9% in Veneto to 39.4% in Campania);

610 (15.3%) reported abuses (10.1% in Emilia Romagna to 29.3% in
Calabria).

Findings in the domain of availability of physical and human re-
sources (Figure 4; Table S9) also showed large variations across re-
gions: 709 (17.8%) women rated as inadequate the number of health
care professionals compared to the workload (11.7% in Piedmont to

85U8017 SUOWIWOD BAIea1D) 3|cedldde 8y} Aq peusenob ae saone O ‘s oS3 1o} Akeiq T aUljUO A8|IAA UO (SUOIPUOD-PUE-SWBY/WO0D" A3 | 1M AReJq1[eu1JUo//Sdhy) SUORIPUOD Pue swie | 81 88s *[£202/90/62] Uo Areiqi auljuo A8|im ‘81 Aq 6TTHT 0B(1/200T 0T/10p/L0d Ao 1M Areiq putjuo uABqoy/sdny Wwoiy papeo|umoq ‘Z ‘2202 ‘6.7E6.8T



LAZZERINI eT AL.

0.0075
0.0050
P
@
=
[
(=)
0.0025
0.0000
100 200 300
QMNC Index

Region

North-East Italy

North-West Italy

Central Italy

South Italy and islands
Regions with <100 births each

400
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39.0% in Calabria); 578 (14.5%) complained inadequate bathroom fa-
cilities (6.2% in Veneto to 30.5% in Sardinia); 291 (7.3%) reported inad-
equate room cleaning (1.3% in Veneto to 18.3% in Calabria). Overall,
2621 (65.8%) women (47.7% in Emilia Romagna to 83.8% in Sardinia)
felt that the visiting hours for partners/relatives were inadequate.

Key findings in the domain related to organizational changes due to
the COVID-19 pandemic (Figure 5; Table S10) revealed that 1750 (44.0%)
women perceived a reduction in QMNC due to the COVID-19 pandemic
(36.8 in Veneto to 56.1% in Calabria). Difficulties in attending routine
antenatal visits due to the COVID-19 pandemic were experienced by
1776 (44.6%) women, (28.9% in Friuli to 53.3% in Puglia). Overall, 1382
(34.7%) women reported a lack of at least one functioning and easily-
accessible hand washing station near or inside the room where the
mother was hospitalized (13.1% in Tuscany to 73.2% in Calabria) while
380 (9.5%) noted that health workers did not always use personal pro-
tective equipment (PPE) (5.4% in Veneto to 56.1% in Calabria).

Findings in the group of women who did not experience labour,
when corrected for population characteristics were substantially
similar to those of women who did experience labour, with very few
differences (Table S11).

The QMNC index (Figure S3) varied among regions, with moth-
ers giving birth in Emilia Romagna, Veneto, Piedmont, Tuscany,
Friuli Venezia Giulia and Lombardy (regions in North Italy) report-
ing a significantly higher median QMNC index than the total sam-
ple (P < 0.001 in all comparisons except for Friuli Venezia Giulia and
Tuscany, P =0.002 and P = 0.015 respectively). Mothers giving birth
in the South of Italy and Islands reported a lower median value than
the whole sample (P < 0.001), while data on Central Italy were not
significantly different from that of the overall sample (P = 0.272)
(Table S12).

Findings of the sensitivity analyses were substantially similar to
findings of the primary analysis (Figures S4 and S5; Tables S13-516).

In the multivariate analysis (Table S17), when adjusted for other
variables, compared to the reference region (Central Italy), mothers
giving birth in the South Italy reported a significantly lower QMNC
index at the 25%, 50% and 75% quantile with increasing coefficients
for lower quantiles (-45.0, -39.0, -35.0 respectively); the North-
East Italy had significantly higher QMNC index either at all or at
lower quantiles (+25.0, +18.0, +5.0 for the North-West; +35.0, 24.0,
+10.0 for the North-East) (Figure 6; Table S17).
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When corrected for other variables (Table S17; Figure 7), mul-
tiparous women, women who gave birth in a private facility, or who
were assisted by an OB-GYN reported a significant higher QMNC
Index (+20.0, +14.0, 10.0 at the 0.25th, 0.50th and 0.75th quantile
for multiparous women; +20.0, +17.0, +15.0 for private hospital;
+15.0, +11.0, +5.0 for women with an OB-GYN in the team who as-
sisted delivery). Women with a junior high school or high school ed-
ucational level reported a significant higher QMNC Index for 0.50th
and 0.75th quantiles compared to women with a university degree or
higher educational level (+8.0, +10.0; and +5.0, +5.0 respectively).

Mother experiencing IVB and CS had a significant lower QMNC
Index with increasing coefficients for lower quantiles (-35.0, -34.0,
-15.0; and - 35.0, -27.0, -15.0 respectively). Young mothers aged
18-24 years had a significant lower QMNC Index at the 0.25th quan-
tile (-20.0) compared to mothers aged 31-35.

4 | DISCUSSION

This study investigated service user’s perceptions of the QMNC
around childbirth in Italy across different regions, during the

first year of the COVID-19 pandemic, using a set of 40 Quality
Measures based on WHO Standards. Study findings highlights
that during the first year of the COVID-19 pandemic, many as-
pects of the QMNC—especially those related to patient-centred
respectful care but also availability of resources—were substand-
ard according to mothers. Despite the existence of a national
guidance on COVID-19 and pregnancy, childbirth and breastfeed-
ing25 large inequalities across regions were reported, with moth-
ers from the South of Italy and Islands reporting lower QMNC
indexes than mothers giving birth in North and Central Italy.
These inequalities were systematic in their distribution and are
in principle preventable, therefore should be called “inequities”.?

Results of this study are in line with previous evidence, show-
ing gaps in the QMNC, although with major heterogeneity across
different settings within Italy, as well as existing example of very
good practices in the country.}>2921 The geographical trend with
regions in the South of Italy showing significantly worse maternal
and newborn indicators compared to regions in the North of Italy
has been reported by many other studies.””**** This study did not
aim at understanding the underlying reasons for these differences,
but rather at documenting the maternal perceptions on the QMNC.
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Other studies have highlighted that the COVID-19 pandemic
has negatively impacted several aspects of the QMNC, including
both experience of care, and health outcomes.t™ It is plausible
that the pandemic has negatively affected some of the Quality
Measures that we have reported in this study, such companionship
in labour, access to routine antenatal visits, breastfeeding support,
rooming- in, number of health care professionals compared to the
workload. However, for other aspects of care- for example mea-
sures of provision of care such as pain management, episiotomies,
or measures of experience of care, such as adequate communica-
tion and respect—a role of the pandemic is less plausible, or would
otherwise suggest inappropriate practices. Given the lack of pre-
vious studies investigating comprehensively maternal perceptions
of the QMNC with the same WHO Quality Measures used in this
study, it's impossible to further assess to which extend the study
findings may be associated with the pandemic. The IMAgIiNE
EURO study will perform other rounds of data collection, and will
further explore to what extent gaps in the QMNC reported in this
study were associated to the COVID-19 pandemic, or will persist
beyond it. Standardized systems to routinely measure and com-
pare all domains relevant to QMNC over time and across regions,
focusing especially but not exclusively on variables related to the
experience of care, are still lacking in Italy as in many other coun-
tries, and comprehensive data on QMNC are currently not readily
available to inform policy and practice in a timely manner.?”28

A strength of the study was the use of a standardized validated
questionnaire, which allowed a comparison across regions for the
first time, on a set of 40 prioritized Quality Measures based on
the WHO Standards and other WHO guidance.**® The ques-
tionnaire explored all domains of the WHO QMNC framework,*¢
including several measures of respectful maternal care and the
additional domain of organizational changes due to COVID-19.
The study aimed at collecting the perspectives of key service
users (i.e. mothers), in line with what WHO considers a crucial
strategy to monitor QMNC.?’ The sample collected accounted for
about the 1% of the about 450,000 total births expected during
the study period in Italy, which is not negligible when consider-
ing also the peculiar period of the COVID-19 pandemic and the
related practical constrains in data collection. Many of the char-
acteristics of the sample included in this study were substantially
aligned with those of the overall sample of mothers giving birth in
Italy, as reported by national statistics, thus suggesting that the
population is representative of the average population of moth-
ers giving birth in Italy. Specifically, the following key character-
istics were fairly similar among mothers enrolled in this study
compared to national statistics’: age (63% of birth occurring in
mothers between 30 to 39 years of age both in our survey and in
the national statistics), birth mode (CS rate 28.0% vs 31.3%), type
of facility (8.0% of births in a private facility vs 11.0%).

On the other hand, this study included more highly educated
mothers and fewer foreign mothers compared to national statis-
tics.”® It is difficult to estimate how this may have affected results,

whether toward better or worst reported QMNC. The study ques-
tionnaire was anonymous and made available in 23 languages, but
several factors (e.g. language barriers, digital poverty, interest in
the study) may explain population selection. A stratified sampling
was difficult to roll-out in the pandemic period. In the future, if
pandemic condition will permit, we will aim at a sample even more
representative of the average population of women giving birth
in Italy.

Most of the 40 key Quality Measures included in this survey
were dichotomous and relatively easy to recall (e.g. skin to skin
yes/no, early breastfeeding yes/no) thus increasing reliability and
comparability of finding. Nevertheless, some of the measures (e.g.
those on experience of care, or the report of better care in the
presence of a doctor) may have been affected by women’s sub-

30-82 \vhich

jective judgment, individual culture and expectations,
however are impossible to measure in a quantitative way. Notably,
most indicators of QMNC used by high level institutions, such as
WHO, UNICEF and USAID, lack validation in different cultural set-
tings and are open to subjectivity and recall bias.?®3® As a matter of
a fact, findings of the survey represent perceptions of key service
users on QMNC around the time of childbirth, and should be val-
ued as such. However, with the multivariate analyses, we corrected
findings on QMNC Index for maternal characteristics (such as age,
education, type of birth etc). Additionally, the high heterogeneity
in QMNC across regions reported by mothers in this study is in

791114 gyggesting that quality of health

line with previous evidence
care around the time of childbirth in Italy need further attention to
achieve equitable outcomes. This study therefore suggests that the
WHO Standards should be monitored and upheld in Italy. Decision
makers at all level of the health system and service providers
should take action actions to ensure high QMNC for all mothers

and newborns in Italy.
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