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Abstract
Objective: To assess the quality of maternal and newborn care (QMNC) in countries 
of the former Yugoslavia.
Method: Women giving birth in a facility in Slovenia, Croatia, Serbia, and Bosnia-
Herzegovina between March 1, 2020 and July 1, 2021 answered an online question-
naire including 40 WHO standards- based quality measures.
Results: A total of 4817 women were included in the analysis. Significant differences 
were observed across countries. Among those experiencing labor, 47.4%– 62.3% of 
women perceived a reduction in QMNC due to the COVID- 19 pandemic, 40.1%– 
69.7% experienced difficulties in accessing routine antenatal care, 60.3%– 98.1% were 
not allowed a companion of choice, 17.4%– 39.2% reported that health workers were 
not always using personal protective equipment, and 21.2%– 53.8% rated the num-
ber of health workers as insufficient. Episiotomy was performed in 30.9%– 62.8% 
of spontaneous vaginal births. Additionally, 22.6%– 55.9% of women received inad-
equate breastfeeding support, 21.5%– 62.8% reported not being treated with dignity, 
11.0%– 30.5% suffered abuse, and 0.7%– 26.5% made informal payments. Multivariate 
analyses confirmed significant differences among countries, with Slovenia showing 
the highest QMNC index, followed by Croatia, Bosnia- Herzegovina, and Serbia.
Conclusion: Differences in QMNC among the countries of the former Yugoslavia 
during the COVID- 19 pandemic were significant. Activities to promote high- quality, 
evidence- based, respectful care for all mothers and newborns are urgently needed. 
Clini calTr ials.gov Identifier: NCT04847336.
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1  |  INTRODUCTION

In the 1970s, all practicing physicians in the Socialist Republic 
of Yugoslavia were part of a socialized health sector working 
as salaried staff at health facilities— a system American health 
economist Benjamin Ward referred to as the “Sweden of the 
Balkans”.1 By 1991, when Yugoslavia dissolved, its health sys-
tem had  already become similar to that of European countries,1 
 financed by a mixed social insurance and taxation- based  system,2 
 municipally funded and decentralized.3 Pregnant women and 
children had (and continue to have) free access to healthcare 
services.4

Later, political and economic turbulence in the 1990s— in 
some countries accompanied by war— profoundly changed the de-
livery of health care.4 Newly formed states (i.e. Slovenia, Croatia, 
Bosnia- Herzegovina, and Serbia) implemented healthcare system 
reforms, with uneven processes and impact.3 Improvements in 
neonatal care were impressive after the 1990s, mostly due to 

investments in intensive care services, improved capacities, and 
introduction of new technologies and therapies that improved 
survival rates for premature infants and mothers.3 This translated 
into major improvements in infant and maternal mortality rates 
and in other key indicators over the last 30 years, as well as a 
significant increase in Gross Domestic Product (GDP) and health 
expenditure as a percentage of GDP (Supporting Information 
Table 1). Currently, most indicators relevant to maternal and 
newborn health care are fairly aligned across the four coun-
tries (Table 1). However, there are some important differences 
in reported maternal mortality rates, with rates significantly 
lower in Croatia and Slovenia compared with Serbia and Bosnia- 
Herzegovina (Table 1).

Few previous studies on women's perceptions of maternal and 
newborn health care have been conducted in countries of former 
Yugoslavia.19– 23 The present study was conducted within a larger 
project called IMAgiNE EURO and aimed to investigate the qual-
ity of maternal and newborn care around the time of childbirth at 

TA B L E  1  Key demographics and maternal and newborn healthcare indicators in Slovenia, Croatia, Bosnia- Herzegovina, and Serbia

Indicators Sloveniaa Croatiab Bosnia- Herzegovinac Serbiad

Inhabitants (year) 2 100 126 4 065 253 (20195) 3 492 0006 6 945 235

Live births 19 054 36 166 28 3607 61 6928

Live births per 1000 inhabitants (year) 8.8 8.9 (2019) 8.6 8.9

Antenatal care provided by Obstetrician 
Gynecologist (5 out 
of 10 prenatal visits 
can be provided by 
a midwife)

Obstetrician 
Gynecologist9

Obstetrician 
Gynecologist

Obstetrician 
Gynecologist10

No. of prenatal visits and ultrasound 
examinations for normal pregnancy

10 visits
2 ultrasounds

10 visits
3 ultrasounds9

10 visits
ultrasound every 

4 weeks

9 visits
4 ultrasounds10

% of women attending at least 4 antenatal care 
visits (any healthcare provider)

98% 99% NA 96.6%

% of all live births born in facilities 99.6% 99% 99%11 99.8%

No. of midwife- led units or birth centers (% of 
all live births)

0 (0%) 0 (0%) 0 (0%) 0 (0%)

No. of private maternity hospitals (% of all live 
births)

0 (0%) 1 (1.4%)12 4 (<1%) N/A

% of births by cesarean 21.3% 26.6% 28.2% 31.8% (2019)13

Average age of mother at first birth, year 31 N/A 27.7 30.1

% of mothers aged under 20 years 1.1% 2.1% 3% 3.9%

% of mothers aged 35 years or more 21.6% 23.5% 16% 20.8%

% of live births before 37 weeks of gestation 6.8% 6.8% (2019) 3.4% 6.4%

Perinatal mortality rate 500 g + per 1000 births 
(year)

6.07 6.1 (2019) NA 7.8

Maternal mortality ratio per 100 000 live births 
(year or period)

5.0 (2015– 2017 
average)

8 (2017)14 10 (2017)15 8.8 (2013– 2017 
average)16

aSlovenia: unless otherwise noted, all data are for 2020 and taken from.17

bCroatia: unless otherwise noted, all data are for 2020 and taken from.18

cBosnia- Herzegovina: unless otherwise noted, all data are for 2019 and from.11

dSerbia: unless otherwise noted, all data are for 2019 and from.8
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facility level in different phases of the COVID- 19 pandemic and com-
pare findings across the four countries of former Yugoslavia.

2  | MATERIALS AND METHODS

A cross- sectional study was conducted according to STROBE 
guidelines for cross- sectional studies (Supporting Information 
Table 2).24

Women aged 18 years and over who gave birth in a facility in 
Slovenia, Croatia, Bosnia- Herzegovina, and Serbia between March 1, 
2020 and July 1, 2021 (16 months) were included in the study— a pe-
riod that included the first three waves of the COVID- 19 pandemic.25 
Women who did not meet the above criteria, declined participation, or 
who gave birth outside a hospital facility were excluded.

2.1  | Data collection

An online survey was made available in 23 languages, including 
the languages of these four countries. Participants could choose 
their language regardless of the country they gave birth in. Data 
collection timelines for each country are available in Supporting 
Information Table 3.

Data collection methods and questionnaire development and 
validation have been reported elsewhere.26– 29 Briefly, data were 
collected using a structured online validated questionnaire, based 
on World Health Organization (WHO) standards30 and recorded 
using REDCap 8.5.21 (Vanderbilt University, Nashville, TN, USA) 
through a centralized platform. The questionnaire included 40 ques-
tions on one key indicator each, equally distributed in four domains: 
the three domains of the WHO standards,30 namely provision of 
care, experience of care, and availability of human and physical re-
sources, plus an additional domain on key organizational changes 
related to the COVID- 19 pandemic. Each country research team 
adopted predefined dissemination plans to recruit participants, in-
cluding social media, organizational websites, and mailing lists, as 
well as local networks (parent groups, institutional networks).

Two versions of the questionnaire were available, one tailored 
for women who experienced labor and one for women who did not. 
Each included the 40 WHO standard- based prioritized quality mea-
sure with 34 measures in common. Labor was defined according to 
NICE guidelines.31 Questions worded in an easy- to- understand way 
were embedded in the questionnaire and participants self- identified 
whether they belonged to the labor or nonlabor group. The ques-
tionnaire was validated through a process reported elsewhere.28 The 
40 quality measures contributed, through a predefined score sys-
tem,26– 29,32,33 to a composite quality of maternal and newborn care 
(QMNC) index, which was developed drawing on previous examples34 
as a complementary synthetic measure of QMNC. The QMNC index 
ranged from 0– 100 for each of the four domains, for a total range 
from 0– 400 points, with higher scores indicating higher adherence 
to WHO standards (Supporting Information Tables 4 and 5; Table 2). TA
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2.2  | Data analyses

Data were cleaned according to a previously agreed protocol. A 
minimum sample size of 300 women for each country was calcu-
lated, based on preliminary data from other studies26 on the hy-
pothesis of an average QMNC index (our primary outcome and 
dependent variable) of 75% ± 7.5% (300 ± 30 points out of 400) 
and confidence level of 99.5%. This sample was adequate to de-
tect a minimum expected frequency on each quality measure of 
3% ± 3%, with a confidence level of 99.5%. Given the observa-
tional nature of the study, the upper limit of the sample was not 
predefined.

First, a descriptive analysis was performed, calculating absolute 
frequencies and percentages for sociodemographic variables and 
for each of the 40 key quality measures. Since quality measures 
differed between the two groups of women who did versus those 
who did not undergo labor, findings are presented separately. Odds 
ratios (ORs) were calculated to assess differences in the 40 key 
quality measures between the two groups (Supporting Information 
Table 6).

The QMNC index (Table 2; Supporting Information Table 7) was 
calculated based on the predefined criteria for all women providing 
answers for all 40 key quality measures. The QMNC indices are pre-
sented as median and interquartile ranges (IQRs) as they are not nor-
mally distributed. Differences among countries were tested with a 
Kruskal- Wallis test and pairwise comparisons were conducted with 
a Mann– Whitney test with a Bonferroni adjustment. To assess ro-
bustness of findings, a sensitivity analysis was conducted for each 
QMNC index domain including in the comparison all women not 
contributing to the QMNC index (women who did not answer all of 
the questions on the 10 quality measures were excluded from the 
QMNC index calculations) (Supporting Information Table 7).

Multivariate analysis was also conducted. Given non- normal dis-
tribution of the QMNC index and statistical evidence of heteroske-
dasticity (Breusch- Pagan/Cook- Weisberg test P < 0.05 for parity, 
facility type, age, education, birth mode, presence of an obstetrician/
gynecologist who directly assisted birth, country), a multivariate 
quantile regression with robust standard errors was performed. The 
QMNC index was the dependent variable and the following were in-
dependent variables: sociodemographic variables (i.e. age, education, 
country, year of birth, and mother giving birth in the same country 
where she was born), parity, birth mode, and presence of an obstetri-
cian/gynecologist who directly assisted birth (Supporting Information 
Tables 4, 5 and 8). Categories with the highest frequency were used 
as reference, except for countries where the reference was the coun-
try with the QMNC index closer to the average QMNC index for the 
whole sample (in this case Croatia) (Supporting Information Table 8). 
A graphical representation (kernel density) of QMNC index was plot-
ted for each independent variable.

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 
(version 4.1.1).

3  |  RESULTS

3.1  |  Characteristics of respondents

The characteristics of the survey respondents are described in 
Table 3. Out of 34 391 women accessing the online questionnaire of 
the IMAgiNE EURO study, 30 816 (89.6%) provided consent to par-
ticipate. Of these, 4817 (15.9%) gave birth in one of the four coun-
tries included in the present paper (Figure 1, Table 4).

3.2  |  Provision of care

As shown in Figure 2a,b (detailed findings available in Supporting 
Information Tables 4–6), the majority of indicators showed sub-
stantial differences across the four countries, with the frequency 
for QMNC in Bosnia- Herzegovina and Serbia worse for most in-
dicators (i.e. more negative) compared with the other two coun-
tries. For example, lack of pain relief in labor during spontaneous 
vaginal birth had a frequency ranging from 21.2% in Slovenia to 
65.5% in Bosnia- Herzegovina. Lack of pain relief after cesarean 
ranged from 8.5% in Croatia to 21.8% in Bosnia- Herzegovina. 
Episiotomy rates in spontaneous vaginal births ranged from 
30.9% in Slovenia to 62.8% in Serbia.

Results were similar for indicators for newborn care, again with 
substantial differences across the four countries, and with Bosnia- 
Herzegovina and Serbia showing larger gaps (Figure 2a,b). For the 
overall sample, for example, women reported lack of skin- to- skin 
contact soon after birth in 14.1% of cases in Slovenia compared with 
45.5% in Bosnia- Herzegovina; lack of early breastfeeding ranged from 
13.0% in Slovenia to 71.8% in Serbia; lack of exclusive breastfeeding 
at discharge ranged from 36.0% in Slovenia to 45.8% in Croatia. Rate 
of skin- to- skin contact after birth, early breastfeeding, and exclusive 
breastfeeding were all lower for women who had a prelabor cesarean.

3.3  |  Experience of care

As shown in Figure 3a,b (Supporting Information Tables 4 and 5), 
trends in measures of experience of care were similar to those of 
provision of care, with substantial differences across the four coun-
tries and higher gaps for Bosnia- Herzegovina and Serbia. Key results 
included the majority of survey participants reported inability to 
move freely during labor (range: 51.7% Slovenia and 52.1% Bosnia- 
Herzegovina to 68.0% in Serbia) or to choose their birth position 
(range: 61.4% Slovenia to 89.5% Bosnia- Herzegovina); lack of clear 
or effective communication with healthcare providers (range: 31.1% 
Slovenia to 58.8% Serbia); and not being involved in choices (range: 
31.1% Slovenia to 78.3% Serbia).

Not being treated with dignity and respect was a commonly re-
ported event (range: 21.5% Slovenia to 62.8% Serbia) as well as epi-
sodes of physical, verbal, or emotional abuse (range: 11.0% Slovenia 
to 30.5% Bosnia- Herzegovina). There were major differences 
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TA B L E  3  Characteristics of respondents

All four countries, 
No. (%)

Slovenia, 
No. (%)

Croatia, 
No. (%)

Serbia, 
No. (%)

Bosnia- Herzegovina, 
No. (%)

Total sample

All participants (number) 4817 2317 (48) 1065 (22) 940 (20) 495 (10)

Year of birth

2020 3912 (81.2) 2056 (88.7) 770 (72.3) 800 (85.1) 286 (57.8)

2021 708 (14.7) 186 (8.0) 258 (24.2) 94 (10.0) 170 (34.3)

Missing 197 (4.1) 75 (3.2) 37 (3.5) 46 (4.9) 39 (7.9)

Participants giving birth in the same country where they were born

Yes 4355 (90.4) 2154 (93.0) 944 (88.6) 833 (88.6) 424 (85.7)

No 311 (6.5) 104 (4.5) 94 (8.8) 77 (8.2) 36 (7.3)

Missing 151 (3.1) 59 (2.5) 27 (2.5) 30 (3.2) 35 (7.1)

Age range, year

18– 24 411 (8.5) 204 (8.8) 68 (6.4) 58 (6.2) 81 (16.4)

25– 30 1929 (40.0) 1028 (44.4) 396 (37.2) 309 (32.9) 196 (39.6)

31– 35 1652 (34.3) 770 (33.2) 404 (37.9) 337 (35.9) 141 (28.5)

36– 39 516 (10.7) 203 (8.8) 131 (12.3) 145 (15.4) 37 (7.5)

≥40 158 (3.3) 53 (2.3) 39 (3.7) 60 (6.4) 6 (1.2)

Missing 151 (3.1) 59 (2.5) 27 (2.5) 31 (3.3) 34 (6.9)

Educational levela

Elementary school 46 (1.0) 30 (1.3) 4 (0.4) 7 (0.7) 5 (1.0)

High school 1522 (31.6) 758 (32.7) 315 (29.6) 248 (26.4) 201 (40.6)

University degree 2131 (44.2) 1055 (45.5) 510 (47.9) 391 (41.6) 175 (35.4)

Postgraduate degree/Master/
Doctorate or higher

968 (20.1) 415 (17.9) 209 (19.6) 264 (28.1) 80 (16.2)

Missing 150 (3.1) 59 (2.5) 27 (2.5) 30 (3.2) 34 (6.9)

Parity

1 2546 (52.9) 1256 (54.2) 595 (55.9) 477 (50.7) 218 (44.0)

>1 2119 (44.0) 1002 (43.2) 442 (41.5) 433 (46.1) 242 (48.9)

Missing 152 (3.2) 59 (2.5) 28 (2.6) 30 (3.2) 35 (7.1)

Birth mode

Vaginal spontaneous 3528 (73.2) 1777 (76.7) 790 (74.2) 618 (65.7) 343 (69.3)

Instrumental vaginal birth 134 (2.8) 81 (3.5) 28 (2.6) 20 (2.1) 5 (1.0)

Cesarean 1155 (24.0) 459 (18.8) 247 (23.2) 302 (32.1) 147 (29.7)

Type of hospital

Public 4609 (95.7) 2248 (97.0) 1032 (96.9) 874 (93.0) 455 (91.9)

Private 55 (1.1) 9 (0.4) 6 (0.6) 36 (3.8) 4 (0.8)

Missing 153 (3.2) 60 (2.6) 27 (2.5) 30 (3.2) 36 (7.3)

Type of healthcare providers assisting birth

Midwife 4035 (83.8) 2128 (91.8) 835 (78.4) 725 (77.1) 347 (70.1)

Nurse 1961 (40.7) 893 (38.5) 470 (44.1) 366 (38.9) 232 (46.9)

Student (e.g. before graduation) 496 (10.3) 373 (16.1) 39 (3.7) 68 (7.2) 16 (3.2)

Obstetrics registrar/medical resident 
(under postgraduation training)

1062 (22.0) 434 (18.7) 295 (27.7) 225 (23.9) 108 (21.8)

Obstetrics and gynecology doctor 3281 (68.1) 1565 (67.5) 718 (67.4) 689 (73.3) 309 (62.4)

Not specified 784 (16.3) 223 (9.6) 243 (22.8) 255 (27.1) 63 (12.7)

Other 188 (3.9) 81 (3.5) 12 (1.1) 83 (8.8) 12 (2.4)

aWording 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.
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between the countries for women reporting lack of privacy (range: 
17.7% Slovenia to 69.2% Serbia).

Women who experienced labor were mostly not allowed to 
have a companion (range: 60.3% Slovenia to 98.1% Serbia) and 
this frequency was significantly higher for women who had 
a planned cesarean (women who did not undergo labor; range 
83.3% Slovenia to 98.3% Serbia). Among all countries, the 

frequency of women providing informal (cash) payments was 
higher among women who had a prelabor cesarean than in the 
group of women who experienced labor. The difference in fre-
quencies for informal payments was most pronounced in Croatia 
(6.3% with prelabor cesarean, 1.2% of women who experienced 
labor) and Bosnia- Herzegovina (27.2% with prelabor cesarean, 
18.4% of women who experienced labor).

F I G U R E  1  Study flow diagram. aForty quality measures and five key sociodemographic variables were considered as key variables.

TA B L E  4  Participants per country

Slovenia Croatia Bosnia- Herzegovina Serbia

Live births, 2019 18 794 35 985 28 360 61 692

Expected births for reference period (16 months), based on 
2019 data

23 493 44 981 35 450 77 115

Total number of participants 2317 1065 495 940

Percentage of participants per number of births in each 
country for reference period

10% 2% 1% 1%
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F I G U R E  2  (a) Women who underwent spontaneous labor (b) Women with prelabor cesarean
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F I G U R E  3  (a) Women who underwent spontaneous labor (b) Women with prelabor cesarean
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3.4  | Availability of physical and human resources

Figure 4a,b (Supporting Information Tables 4 and 5) show that there 
were substantial differences in availability of physical and human 
resources across the four countries, with higher gaps in Bosnia- 
Herzegovina and Serbia compared with the other two countries.

Most women reported inadequate partner visiting hours (range: 
80.7% Slovenia to 90.8% Croatia and 90.4% Serbia). In addition, 
women reported overcrowding in maternity rooms (range: 7.5% 
Slovenia to 21.4% Serbia), lack of adequate information on mater-
nal danger signs (range: 42.0% Slovenia to 75.0% Serbia), and lack 
of information on newborn danger signs (range: 49.1% Slovenia to 
75.0% Serbia). Inadequate room cleaning and bathroom cleaning 
were relatively rare in Slovenia (2.2% and 14.1% respectively) but 
still frequent in Serbia (27.8% and 53.5%).

3.5  | Organizational changes due to the 
COVID- 19 pandemic

Figure 5a,b (Supporting Information Tables 4 and 5) show that 
there were differences across the four countries for most indicators 
of organizational changes due to the pandemic, with higher gaps 
in Bosnia- Herzegovina and Serbia compared with the other two 
countries.

Women reported difficulty in attending routine antenatal visits 
(range: 40.1% Croatia to 69.7% Bosnia- Herzegovina), inadequate 
room reorganization (range: 42.3% Slovenia to 74.2% Serbia), and 
inadequate ward reorganization (range: 28.2% Slovenia to 73.0% 
Bosnia- Herzegovina) at the time of birth. Reported adherence to 
pandemic hygiene measures tended to be relatively low in Serbia 
compared with the other countries, with lack of a functioning 
accessible handwashing station ranging from 3.5% in Slovenia 
to 38.1% in Serbia, and healthcare workers not always wearing 
protective equipment (ranging from 17.4% in Slovenia to 39.2% 
in Bosnia- Herzegovina). A considerable number of women re-
ported an inadequate number of healthcare workers (range: 21.2% 
Slovenia to 53.8% Bosnia- Herzegovina) and felt that QMNC 
was reduced due to COVID- 19 (range: 47.4% Croatia to 62.3% 
Bosnia- Herzegovina).

3.6  | QMNC index and multivariate analysis

In each of the four countries, the domain with the lower QMNC 
index was availability of physical and human resources (range: 40.0  
Serbia to 70.0 Slovenia); the domain with the higher QMNC index 
was provision of care (range: 55.0 Serbia to 85.0 Slovenia), with the 
exception of Serbia whose lowest index was in availability of physi-
cal and human resources (Table 2). Slovenia had significantly higher 
QMNC indices in all domains, when compared with other countries 
(P < 0.001). The sensitivity analyses did not change key findings 
(Supporting Information Table 7).

Results of multivariate quantile regression (Figure 6; Supporting 
Information Table 8) showed that women with junior high school 
or lower education, multiparous, aged 25– 30 years, giving birth in 
2021, and being assisted by an obstetrician/gynecologist reported 
significantly higher QMNC scores in one or more centiles, while 
women who had an instrumental vaginal birth or cesarean reported 
lower QMNC index scores in all analyzed centiles. Furthermore, 
women who gave birth in Slovenia had statistically significant higher 
coefficients compared with Croatian women, with increasing coef-
ficients at lower centiles (coefficient variation at the 0.25th, 0.50th, 
and 0.75th centile: +57.5, +51.7, +40.0), while women giving birth 
in Serbia and in Bosnia- Herzegovina had statistically significant 
lower QMNC index scores with decreasing values among women 
with lower QMNC index (−65.0, −63.3, −55.0 for women giving 
birth in Serbia and −55.0, −53.3, −36.7 for women giving birth in 
Bosnia- Herzegovina).

4  | DISCUSSION

Few studies have been conducted on women's perceptions of 
maternal and newborn healthcare in countries of the former 
Yugoslavia.19– 23 In Serbia, one study identified a number of inter-
related themes, including women's feelings of isolation and aban-
donment, lack of communication, lack of a caring relationship, and 
lack of control and agency.19 A hierarchical institutional culture 
with starkly disproportionate distribution of power between ob-
stetricians, midwives, and women, paternalistic decision- making, 
and use of nonevidence- based practices has been documented in 
all four countries, although to a much lower extent in Slovenia.19– 23 
Across and within countries, differences in practices of maternity 
care and implementation of evidence- based care across health fa-
cilities have been described in previous studies.21– 23,35 However, to 
date, no study has described in a systematic manner the quality of 
maternal and newborn care across different countries of the former 
Yugoslavia, using standardized indicators and data collection tools.

The onset of the COVID- 19 pandemic strained many health 
systems already in challenging circumstances, lowering quality of 
maternal and newborn care (QMNC) globally.36– 38 Although many 
international and European institutions and organizations called 
for action supporting respectful, family- centered care during the 
pandemic,39– 42 measures adopted in the field did not always reflect 
these recommendations.

The results of the survey suggest that there are major gaps 
in QMNC in the countries of the former Yugoslavia, with signif-
icant heterogeneity in most of the 40 indicators of QMNC and 
in the QMNC index. Multivariate analyses confirmed significant 
differences among countries, independently from population 
characteristics, with Slovenia showing the highest QMNC index, 
followed by Croatia, Bosnia- Herzegovina, and Serbia. This is the 
first publication on a comprehensive assessment on the QMNC 
in these countries, based on a validated questionnaire including 
a set of 40 WHO standard- based quality measures, capturing 
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maternal perception of QMNC.28 The study provides a solid 
foundation on which to base future surveys to assess trends  
over time.

The findings of this study, with marked differences across coun-
tries, may be partly explained by differences in health system pre-
paredness and response during the pandemic. For example, during 

the pandemic's waves, restriction of companionship— a practice not 
in accordance with WHO41— was adopted in varying degrees in all of 
the countries; however, these details may also reflect a pre- existing 
difference in practice across the four countries. Companionship 
during cesarean is still not the norm in hospitals in any of the four 
countries, as reflected by our data showing that, overall, 91.5% 

F I G U R E  4  (a) Women who underwent spontaneous labor (b) Women with prelabor cesarean
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(83.3%–98.3%) of women who had a prelabor cesarean were not al-
lowed a companion.

Results of this study highlight gaps in all countries (but to a much 
lower extent in Slovenia), for all domains of QMNC, including provi-
sion (Croatia still showing a relatively high index), experience, avail-
ability of resources, and reorganization of care. Notably, episiotomy 

rates remain high in all four countries, indicating routine or liberal 
use, which is not in line with WHO recommendations,43 but was 
also reported in other countries in the IMAgiNE EURO study.44– 46 
Other indicators mirror unsatisfactory practices related to essential 
newborn care, with unsatisfactory rates of skin- to- skin contact and 
early breastfeeding, and insufficient breastfeeding support in all 

F I G U R E  5  (a) Women who underwent spontaneous labor (b) Women with prelabor cesarean
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four countries. In 2017, a high number of maternity facilities in each 
of the countries were at some point designated as “baby friendly” as 
part of UNICEF's Baby Friendly Hospital Initiative (BFHI). Currently, 
in Slovenia 86% of hospitals are BFHI designated (12 of 14 mater-
nities),47 in Croatia 95% of hospitals are designated (all public hos-
pitals)48; while 78% of hospitals in Bosnia- Herzegovina and 85% in 
Serbia were “ever designated” as BFHI.49 However, these results 
show that there is room for improvement, and many key elements 
of the BFHI are not well implemented in the countries, especially for 
women undergoing planned cesarean.

In the domain of experience of care, several quality measures, 
such as not asking for consent before vaginal examinations, and lack 

of privacy, emotional support, and dignity as well as abuses, indi-
cated a need for improvements in respectful and evidence- based 
care, including the implementation of quality improvement pro-
grams at healthcare facilities. Notably, the observed difference in 
informal payments between the elective cesarean group and women 
who experienced labor is in accordance with other studies, indicat-
ing that in central and eastern Europe, physicians often take informal 
payments to conduct planned cesarean.50

Notably, the domain of availability of human and physical 
resources showed the lower reported QMNC index in each of 
the four countries. This is a crucial result, which is in line with 
previous reports51 and calls for health system strengthening. 

F I G U R E  6  Quality of maternal and newborn care (QMNC) index
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Health policies should address this promptly by making targeted 
investments in the workforce and physical infrastructure of ma-
ternity facilities.

Overall, women with lower levels of education reported a higher 
QMNC index, which is in accordance with results from other au-
thors,34,52 likely because women with lower levels of education 
have lower expectations for their care. Some of the aspects of lower 
quality care reported, including those related to BFHI, were likely 
a result of pandemic containment measures,44 but also a legacy of 
nonevidence- based protocols and poor adherence to BFHI. These 
indicate the need for implementing quality improvement programs 
to raise the quality of care.

Limitations of the IMAgiNE EURO project have been com-
mented on elsewhere26; however, specific to this study, partici-
pants have higher levels of education compared with the general 
populations of the four countries53– 56 and they were more likely 
to be primiparous (Table 1). However, it is difficult to predict in 
which direction this may have affected results.26 Data were col-
lected over a period of time that included at least three COVID- 19 
waves (depending on the country) but this specific study did not 
aim to look at trends over time; exploring how QMNC was associ-
ated with different phases of the pandemic and to the government 
responses will be the subject of future publications. Participants 
were disproportionately distributed among the four countries, 
and some countries had a small number of participants. Finally, 
the survey tool did not collect some important characteristics of 
mothers and newborns, such as gestational age, COVID- 19 status, 
and complications. This was predefined, in the light of retaining 
acceptability by mothers.

In conclusion, this study is the first of its kind among the four 
participating countries and provides a first comprehensive assess-
ment on QMNC around the time of childbirth, from the woman's per-
spective. Findings of this study can be utilized to develop data- driven 
quality improvement programs and policy reforms, and to identify 
priority gaps in QMNC that need to be tackled. The methodology 
allows further assessment over time; thus allowing assessment of 
progress over time and beyond the COVID- 19 pandemic, as well as 
focused assessments in specific subregions or settings. Quality of 
maternal and newborn care is a fundamental aspect of the health sys-
tem and society and needs to be monitored and evaluated regularly.
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