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Abstract

Introduction

COVID-19 pandemic posed major challenges in obstetric health care services. Prepared-
ness, development, and implementation of new protocols were part of the needed response.
This study aims to describe the strategies implemented and the perspectives of health man-
agers on the challenges to face the pandemic in 16 different maternity hospitals that com-
prise a multicenter study in Brazil, called REBRACO (Brazilian network of COVID-19 during
pregnancy).

Methods

Mixed-method study, with quantitative and qualitative approaches. Quantitative data on the
infrastructure of the units, maternal and perinatal health indicators, modifications on staff
and human resources, from January to July/2020. Also, information on total number of
cases, and availability for COVID-19 testing. A qualitative study by purposeful and satura-
tion sampling was undertaken with healthcare managers, to understand perspectives on
local challenges in facing the pandemic.
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Results

Most maternities early implemented their contingency plan. REBRACO centers reported
338 confirmed COVID-19 cases among pregnant and post-partum women up to July 2020.
There were 29 maternal deaths and 15 (51.8%) attributed to COVID-19. All maternities per-
formed relocation of beds designated to labor ward, most (75%) acquired mechanical venti-
lators, only the minority (25%) installed new negative air pressure rooms. Considering
human resources, around 40% hired extra health professionals and increased weekly work-
load and the majority (68.7%) also suspended annual leaves. Only one center implemented
universal screening for childbirth and 6 (37.5%) implemented COVID-19 testing for all sus-
pected cases, while around 60% of the centers only tested moderate/severe cases with hos-
pital admission. Qualitative results showed that main challenges experienced were related
to the fear of the virus, concerns about reliability of evidence and lack of resources, with a
clear need for mental health support among health professionals.

Conclusion

Study findings suggest that maternities of the REBRACO initiative underwent major
changes in facing the pandemic, with limitations on testing, difficulties in infrastructure and
human resources. Leadership, continuous training, implementation of evidence-based pro-
tocols and collaborative initiatives are key to transpose the fear of the virus and ascertain
adequate healthcare inside maternities, especially in low and middle-income settings. Policy
makers need to address the specificities in considering reproductive health and childbirth
during the COVID-19 pandemic and prioritize research and timely testing availability.

Introduction

Coronavirus disease 2019 (COVID-19) has threatened the world, since March 2020, when the
pandemic was officially declared by the WHO (World Health Organization) [1]. Some coun-
tries were especially affected and faced individual challenges towards viral dissemination. Bra-
zil, was certainly one of those, recognized as a pandemic hotspot with more than 4.1 million
people infected and over 126,000 deaths, in the first 6 months of the pandemic [2]. Brazil is an
upper-middle-income country of continental size, with great social and economic disparities
among different regions, and major political crisis. These characteristics enhance the chal-
lenges in facing a pandemic [3, 4].

The impact of Covid-19 during pregnancy is still under investigation, with many unan-
swered questions, involving risk of vertical transmission, reinfection, possible increased risk of
severe complications, long-term sequels and also concerns involving treatment, fetal assess-
ment, route and timing of delivery [5-9]. Just as importantly, there are great concerns regard-
ing the indirect effects of the pandemic on the access and availability of healthcare services,
especially for women’s health. Differently from other clinical conditions or elective proce-
dures, obstetric care cannot be postponed, and childbirth cannot be rescheduled, and low-
resourced settings have been facing a great challenge to ascertain proper care.

Most statistics focus on the number of infected people, hospital admissions and deaths, but
little is considered on the efforts to prepare each institution and their health professionals for
healthcare during the pandemic. This challenge is even greater in maternity hospitals, many of
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them with a limited number of beds, especially intensive care unit beds and adequate clinical
support. In the earliest stages of the pandemic, the Brazilian Network for Studies in Reproduc-
tive and Perinatal Health [10] established a collaborative multicenter approach in Brazil, called
REBRACO (Brazilian network of COVID-19 during pregnancy, in Portuguese: REde BRAsi-
leira em estudos do COVID-19 em Obstetricia). Overall, the REBRACO initiative aimed at eval-
uating the clinical, epidemiological and laboratory aspects related to SARS-CoV-2 infection
during pregnancy, besides a qualitative assessment of women and professionals experiencing
such a situation, to identify maternal and perinatal outcomes and collect relevant information
to provide quick responses and proper organization of health services to confront the COVID-
19 pandemic [11].

As part of the main study, we aim to describe the strategies implemented and the perspec-
tives of health managers on the challenges to face the pandemic in 16 different maternity hos-
pitals of the REBRACO initiative around Brazil, using quantitative and qualitative approaches.

Materials and methods

A national multicenter study (REBRACO) was implemented involving 16 maternity hospitals
in Brazil (Fig 1), with data collection considering information retrieved from January/2020 to
July/2020. Centers were invited to participate in the study considering their previous experi-
ence in other studies in the network. In each participating center, a local PI was identified as
responsible for locally supervising the study, plus one or two local coordinators responsible for
identifying cases, filling the electronic forms with pertinent information, and performing
other activities and procedures of the study.

Ethical approval for the main study and in each participating center was obtained (Letter of
Approval numbers 4.047.168, 4.179.679, and 4.083.988, from the coordinating center s Institu-
tional Review Board from the University of Campinas, the IRB of the School of Medicine of
Jundiai, IRB of the Clinics Hospital of Porto Alegre, the IRB of the Unimed Maternity of Belo
Horizonte, the IRB of MEAC from the Federal University of Ceara, the IRB of the Federal Uni-
versity of Sao Paulo, IRB of Moinhos de Vento Hospital from Porto Alegre, IRB of the Jorge
Rossmann Regional Hospital from Itanhaem, IRB of the Federal University of Sao Carlos, IRB
of the State Hospital of Sumare, IR of the Feral University of Minas Gerais, IRB of the Fer-
nandes Figueira Institute from Fiocruz in Rio de Janeiro, IRB of the School of Medicine from
the State University of Sao Paulo in Botucatu, IRB of the Federal University of Pernambuco,
IRB of the Climerio de Oliveira Maternity from the Federal University of Bahia in Salvador,
and the IRB of the Santa Casa de Misericordia do Para from Belem.

Quantitative component

For the quantitative component, we collected data on the infrastructure/equipment of the
units, maternal and perinatal health indicators, characteristics of service provision and modifi-
cations on staff and human resources. All information was retrieved through an electronic
form developed by the coordinating center and sent by e-mail to the Principal Investigator of
each center (Health Manager, responsible for the Obstetrical Emergency Action Committee—
EAC—in each institution). The data collection variables and form are provided as S1 and S2
Datas and includes data on: characteristics of the maternities, their response program, their
training program and some indicators related to the COVID-19 pandemic such as the number
of cases, number of maternal deaths, maternal mortality ratio due to COVID-19 in the period,
the time interval between the implementation of the response program and the first suspected
COVID-19 cases in each center and the characteristics of the tests available in the obstetric
units.
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Fig 1. Brazil political-geographic map showing its federative units (states), and the location of the participating centers of REBRACO. States colored according to
the incidence rate of confirmed cases of COVID-19 per thousand people until July 31, 2020 [2, 12, 13]. Fig 1 was adapted from a map contained in the Brazilian public
domain database-Portal Dominio Publico (http://www.dominiopublico.gov.br).

https://doi.org/10.1371/journal.pone.0254977.g001

All suspected cases of COVID-19 in the considered maternities were assessed for informed
consent and their data was only included after such consent, with identity kept confidential.
Considering biosafety reasons, the study has authorization, by the Institutional Review Board,
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for both- written informed consent and consent by phone to use information from medical
records and sample collection. Mostly suspected cases with hospital admissions have written
informed consent, cases that were evaluated and tested in the emergency room, with no
needed admission were later consented by phone. The researcher read and explained the con-
sent form and assured that women could withdraw from the study without any interference
with planned medical care.

The data sharing information on the questionnaire of readiness towards the pandemic and
overall numbers of each institution was approved by the coordinating center and locally in
each participating center. Data was stored in a specific database created for this study and pro-
tected by password in a de-identified way.

Qualitative component

We also performed a qualitative component, considering key obstetricians involved in the
decision making of each institution, to listen to their perspectives on the challenges to face the
pandemic in their setting. These participants were identified by local PIs (principal investiga-
tors). A qualitative study by purposeful sampling and saturation sampling was undertaken
after individual oral consent. All semi-structured interviews were performed by a skilled social
researcher with experience in the field and were recorded on audio. For this approach, the
Institutional Review Board (IRB) approved the use of oral consent. Maternities considered are
in different regions of the country and all interviews were performed by the same researcher in
the coordinating center, by telephone, with specific software for further transcription and anal-
ysis (“ReShape”), protected by password in a de-identified manner. All interviews were
recorded on audio after consent from the participants, using the Microsoft Skype platform.

The semi-structured interview script for health managers, used on the qualitative study is
provided as S3 Data. Subsequently, the recordings were verbatim transcribed, and the text
obtained checked with the recording. The texts were further inserted in the NVivo® computer
program to perform the analysis. Thematic analysis was finally carried out [14] after the famil-
iarization with the collected data. Then we identified the main themes after generating the ini-
tial codes. The themes were reviewed and, finally, they were defined and named according to
the main challenges identified in the interviewees’ narratives, with their corresponding experi-
ences, conflicts and answers/actions. The analysis was divided into four categories: 1. Pre-
paredness and implementation of actions to fight the pandemic; 2. Taking care of women:
information and solutions; 3. Assisting health professionals; 4. The burden of leadership.

In the REBRACO initiative, there are no planned interventions in each included centers.
All the research team, including local-PIs, health professionals involved in the local Emergency
Action Committees, and other collaborators (Ob&Gyn residents, consultants, etc.) from all the
included centers, have been invited to participate in weekly virtual meetings, sharing informa-
tion regarding the organization of the different health services, the barriers and facilitators in
the implementation of healthcare and training of health professionals in each center and dis-
cussions on current findings on maternal and perinatal outcomes during pregnancy and post-
partum of COVID-19 infected women. These meetings have inspired the current analysis.

Results

Table 1 shows the main characteristics of included maternities in the REBRACO study

(n = 16), participating members of the local Emergency Action Committees (EAC) and infor-
mation on COVID-19 infection and some healthcare indicators. The majority of the centers
are public maternities (n = 12) and develops teaching activities (n = 15), with more than 300
deliveries/month, and mostly playing the role of local referral centers for managing COVID-
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Table 1. Characteristics of included maternities in the REBRACO study (n = 16), participating members of the
local Emergency Action Committees (EAC) and information on COVID-19 infection and some healthcare
indicators.

Number of maternities (%)

Characteristics
Public Maternities 12 (75%)
Centers with teaching activities 15 (93.8%)
Deliveries per month
<300 7 (43.7%)
> 300 and <500 8 (50.0%)
> 500 1(6.3%)
Referral obstetric unit for COVID-19 cases 12 (75%)
Access to laboratory diagnostic tests 16 (100%)
Possibility to test any suspected case of COVID-19 6 (37.5%)
Members of the local Emergency Action Committees (EAC)
Obstetrics and Gynecology specialist 12 (75%)
Member of the Infection Prevention and Control Committee 12 (75%)
Nurse 12 (75%)
General practitioner or internal medicine 11 (73%)
Intensive care specialist 11 (68.7%)
Administrative assistant 11 (68.7%)
Physiotherapist 5(31.2%)
COVID-19 infection and Healthcare indicators (Feb-Jul/2020)
Total confirmed cases among pregnancy/postpartum (n)* 338
COVID-19 incidence cases** 14,9/ 1,000 LB
Maternal Death 29
MD due to COVID-19 (n;%) 15 (51.8%)
Maternal Mortality Ratio (MMR) 127.8 / 100,000 LB

* Most likely underestimated preliminary result- all centers are auditing their official information to clarify these
numbers- mostly these are cases admitted to the hospital. Many centers only test symptomatic cases that need
hospital admission.

**There were 22,690 live births in the participating centers in the period (Feb-Jul/2020). LB: live births; MD:
Maternal deaths.

https://doi.org/10.1371/journal.pone.0254977.t001

19 suspected and confirmed cases (n = 12). These maternities respond for around 4,000 deliv-
eries per month in the country, with 338 confirmed COVID-19 cases among pregnant and
post-partum women up to July 2020. It represented an incidence of 14.9 cases for 1,000 live
births. There were overall 29 maternal deaths (distributed in only 7 of the 16 centers) and 15
(51.8%) attributed to COVID-19 (in 6 centers), with a Maternal mortality rate (MMR) of
127.8/100.000 LB.

All maternities established a local Covid-19 Emergency Action Committee (EAC) and
implemented a local protocol for contingency and management of COVID-19 in pregnancy.
The EAC was usually comprised of a general practitioner or internal medicine (73% of the cen-
ters, n = 11), Obstetrics and Gynecology specialist (75%, n = 12), intensive care specialist
(68.7%, n = 11), nurse (75%, n = 12), member of the Infection Prevention and Control Com-
mittee (75%, n = 12), administrative assistant (68.7%, n = 11), and, less often, of a physiothera-
pist (31.2%, n = 5) (Table 1). All the 16 maternities had access to diagnostic laboratory testing.
However, only 6 maternities (37.5%) had resources to test any suspected case of COVID-19.
Fig 2 shows the characteristics of the tests performed in the REBRACO centers. In half of the

PLOS ONE | https://doi.org/10.1371/journal.pone.0254977  July 23, 2021 6/19


https://doi.org/10.1371/journal.pone.0254977.t001
https://doi.org/10.1371/journal.pone.0254977

PLOS ONE

Facing the COVID-19 pandemic inside maternities

8 RT-PCR assays

Ve

16 Centers Questioned

AN J

-

8 Centers with
L information available

8 Centers with information
not available*

6 Serological assays }

%

|

1 —

RNA extraction protocols

- Extracta Loccus (1)

- ThermoFisher/Applied
Biosystems MagnaMax (2)

- N/A(5)

/RT-PCR protocols
- GeneFinder — OSANG Healthcare (2)
- CDC protocol (IDT and Invitrogen
reagents) (2)
- ThermoFisher/Applied Biosystems (1)
- REA DETECGAO 2019 NCOV 500T SINTESE
BIO 10006713 (IDT - Integrated) (1)

S Bio-Rad (1)

/- Immunoassay — Abbot I1gG (1); \
Liaison/Diasorin 1gG (1).

- Immunochromatographic Rapid
Test — Wondfo (1); MedTest
/MedLeveson (1); TR DPP COVID-
19/Biomanguinhos (1); Non-

k specified (2).

J

/

* Tests analyzed at another institution — protocol not available

Fig 2. Characteristics of the tests for COVID-19 available in the REBRACO centers.
https://doi.org/10.1371/journal.pone.0254977.9002

centers (n = 8), the tests were not performed in the facility and the characteristics were not
available. The characteristic of the RT-PCR and serological tests available were heterogeneous
across centers. The majority (n = 10) of the units have tested only suspected cases of COVID-
19 that presented with severe symptoms requiring inpatient medical support. Only one mater-
nity implemented universal screening to all women admitted for childbirth (implemented in
late June 2020). On average, the test results were available in 4 days. Nine maternities had test
results in 2 days or less, while other 2 over 7 days.

Considering the progression of the pandemic in Brazil, all maternities developed and launched
the local C&M protocol, and started training professionals/staft at early stages of the pandemic.
One maternity implemented and trained the team in January, one in February, ten maternities in
March and four maternities in April 2020 (Fig 3). The mean time between the implementation of
the C&M protocol and the identification of the first confirmed Covid-19 case was 71 days. Only
one of the maternities registered the first case of COVID-19 before implementing the contin-
gency and management (C&M) protocols. The moment when the first case was identified varied
among the maternities (Fig 3): two maternities registered the first case in early March and the
majority of the maternities identified the first case in April and May (n = 11).

An isolated and especially COVID-19 designated private area in the Emergency Room and
the medical ward were available in only 12 (75%) and 5 (30%) maternities, respectively. The
availability of isolated beds varied according to the size of the maternity measured by the num-
ber of deliveries. There was one isolated bed reserved for COVID-19 for every 2.6 deliveries/
month in maternities with >300 deliveries/month whereas there was one isolated bed for
every 15.3 deliveries/month in maternities with <300 deliveries/month. Almost all maternities
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had an ICU within their hospital (n = 15), and one third had a maternal-fetal ICU in the hospi-
tal. Half of the maternities have implemented an isolated and specially designated COVID-19

ICU.

Table 2. Changes on infrastructure and human resources due to COVID-19 pandemic in the REBRACO materni-

ties (n = 16).

Number of maternities

(%)

Infrastructure/Equipment

Resizing the Emergency Room area due to new healthcare flow processes

11 (68.7%)

Relocation of beds designated to labor ward, medical wards and ICU

16 (100%)

Installation of negative air pressure room (temporary or definitive solution)

4 (25.0%)

Acquisition of (new) mechanical ventilators

12 (75.0%)

Staff/Human resources

Hiring health professionals 6 (37.5%)
Increases in weekly workload 6 (37.5%)
Suspension of annual leaves 11 (68.7%)
Redeploying health professionals at higher risk for severe infection avoiding higher 16 (100%)

risk sites®

* Redeploying health professionals at higher risk for severe infection avoiding higher risk sites was recommended by

the Brazilian Ministry of Health [15].

https://doi.org/10.1371/journal.pone.0254977 1002
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Table 3. Training health professionals in the REBRACO maternities (n = 16).

Topic Maternities that performed the training In loco* Written protocol® | Webinars (videos)*
Screening/identifying suspected cases 14 (87.5%) 9 (64.2%) 14 (100%) 6 (42.8%)
Putting on and removing PPE 15 (93.7%) 13 (86.6%) 13 (86.6%) 11 (73.3%)
Assistance of severe acute respiratory syndrome 11 (68.7%) 10 (90.1%) 11 (100%) 7 (63.6%)
Proceeding intubation and cardiopulmonary resuscitation 11 (68.7%) 11 (100%) 9 (81.8%) 8 (72.7%)

* The proportion (%) is provided according to the total number of maternities that performed the training of the respective topic. PPE, personal protective equipment.

https://doi.org/10.1371/journal.pone.0254977.1003

Table 2 shows the modifications and adaptations on infrastructure and human resource
policies performed by the maternities during the COVID-19 pandemic. The actions performed
included relocation of the designated labor ward, inpatient ward and ICU beds, acquisition of
additional mechanical ventilators, and restructuring of the Emergency Room area due to new
healthcare flow processes. Redeploying health professionals at higher risk for severe infection
away from the highest risk sites and suspension of annual leaves were the most common
changes in the staff, followed by hiring more professionals and increasing their weekly
workload.

Table 3 shows which topics were addressed in the training of the health professionals and
how the training sessions were performed. Training on how to proceed orotracheal intubation
and cardiopulmonary resuscitation and management of severe acute respiratory syndrome
was performed in 11 maternities. Overall, different methods were employed to perform staff
training (in loco, written protocol and/or webinars).

Results of the qualitative component

All health managers were medical doctors specialized in Obstetrics and Gynecology, aged
under 59 years old, and had a PhD degree; half of the participants were women and four of the
six were responsible for the Obstetric unit for more than 2 years. The results were divided
according to the four analyses categories: 1. Preparedness and implementation of actions to
fight the pandemic; 2. Taking care of women: information and solutions; 3. Assisting health
professionals; 4. The burden of leadership.

1. Preparedness and implementation of actions to fight the pandemic

During the COVID-19 pandemic, there was a growing need for developing and implement-
ing new protocols and health care strategies. The experiences related to these processes
included a) developing protocols: concerns regarding the source and reliability of the evidence;
b) fear of the virus; c) lack of resources: frontline workforce, PPE and lab tests. Fig 4 summa-
rizes the main conflicts and response actions described by the health managers on this topic.

a. Developing protocols: Concerns regarding the source and reliability of evidence

Excessive information, not always reliable and conflicting recommendations on COVID-
19, by different agencies caused insecurity to professionals and raised the need for constant
review and update of protocols. Health managers were responsible to review protocols every
day or twice a week. As an example, one health manager shared that had to update the institu-
tional protocol 18 times (so far). Growing evidence on a previously unknown disease makes it
a challenge to warrant adequate implementation by the health professionals, requiring fre-
quent training and individual and group meetings.

The need for developing protocols and preparing health professionals for fighting the pan-
demic was not considered a consensus among all the hospital managers and policymakers.
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According to some health managers, the underestimation of the scale of COVID-19 pandemic
and the need for preparedness has established a two-front battle in some of the units. Rapidly,
the persistency of health managers in showing evidence-based policies required to fight the
pandemic, the reaction from health professionals to the pandemic, and the panorama of what
was happening in other countries were crucial to convince them of the need for an early
response plan.

b. Fear of the virus

As soon as the first response actions were taken into place, there was a growing fear of pro-
viding care to people with suspected or confirmed COVID-19. The uncertainty over the sever-
ity and the magnitude of the outbreak in Brazil were the main triggers of fear. Then, the news
showing the spread of the virus in other countries and the collapse of their health systems and
the great number of deaths that followed. Finally, the fact that health professionals and their
families were at higher risk of infection. The fear manifested more strongly when the first
patients with suspected COVID-19 started seeking care. The professionals were very scared,
cried, and created strategies to avoid working in the frontline (such as missing shifts at
COVID-19 ward/frontline). Some medical doctors asked not to provide care to COVID-19
patients and nurses refused to have contact with these patients. Other professionals refused
bedside visits, delayed or refused to deliver meals or even to collect samples for laboratory
tests. The fear and its consequences resulted in harsh discussions among these professionals
and those who were willing to support the patients (they were overloaded).

The fear of the unknown was followed by the fear of being infected and the fear of dying.
The limited resources (shortage of beds, ICU, PPE, etc.), an increasing number of deaths, and
increase of the workload because of the quarantine of professionals contaminated turned the
hospital into a very stressful and toxic work environment. To overcome this challenging sce-
nario, health managers promoted multiple strategies such as small-group discussions on
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coping with COVID-19 pandemic and on the role of the health professionals, providing mental
health services to improve identification and support of related disorders. The role of health
care leaders was extremely important to enable all teams to understand how important and
critical the role of health professionals is at such difficult times. All these strategies helped to
prevent losing the frontline workforce and to create a learning and inclusive environment.

“Early during the outbreak, we had a general feeling of fear that was initially resolved. How-
ever, when there was no bed available in the city and we started to see people dying near us,
there was a big wave of fear again. The [institution] had a mass leave, people who had not
given up working began to give up working” (Health Manager 2)

“The big challenge is to demystify; we were afraid of attitudes like doctors who overload the
other with their work to avoid contamination. Nurses who avoided contact. .. We did have
pleasant surprises, people who also worked very calmly. This is a continuous challenge, as we
see medical professionals and mainly nursing professionals talking about getting contam-
inated. .. We have a lot to do with the safety. We try to work with a high level of safety, gold-
standards safety procedures and PPE. But this feeling of insecurity still permeates with fear.
People, especially when they see colleagues on duty. . . friends on duty being contaminated”
(Health Manager 4)

c. Lack of resources: frontline workforce, PPE and SARS-CoV-2 testing

A great number of health professionals have got temporary leave due to suspected or con-
firmed COVID-19 or due to mental health disorders. Those comprising the high-risk group for
severe illness had been redeployed to different roles. In addition to the lack of health workers in
the frontline, some of the obstetric units have experienced a shortage of PPE (gowns/aprons,
masks, gloves, etc.) and tests for COVID-19. Health managers became very worried with the lack
of availability of PPE and tests caused by the sharpest increase in the price and delayed delivery
of such supplies, contributing to widespread stress, fear and emotional distress.

Health managers promoted fundraising strategies for PPE-related expenses, including
donations mostly from the health professionals themselves and the private sector companies.
Also, campaigns addressing the rational use of PPE and control in deployment were alterna-
tives employed by the health managers to better use the limited resources. Finally, there was
pressure for emergency admissions. These efforts were important to demonstrate the commit-
ment to providing a safe workplace.

“We created rules. . . we are going to restrict the waterproof aprons to this procedure in this
sector, we are going to restrict the use of a mask; the mask will have to be used for a given
period of time. We increased the time of wearing the masks, we needed to assure availability
to [non-Covid] companions as well. I needed to assure masks to the patients. So, we made
some masks ourselves. We also made aprons for some sectors; we needed to be creative. Then,
we received a lot of donations too. [Donation] Mainly of the face shield, about eight hundred;
and fabric to make aprons. . . Mask was very difficult; we did not receive [donation] masks. . .
no, we needed to fabricate masks. . . we received fabric to make the mask”(Health Manager 2)

2. Taking care of women: information and solutions

Health managers implemented several educational actions in the units, aiming at protecting
pregnant women and their families. These strategies included 1) banners, flyers and folders in
the maternity, promoting interviews in radio stations and publishing specific content in the
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maternity social media summarizing what pregnant women should know about COVID-19;
2) telehealth solutions for follow-up of women with suspected or confirmed Covid-19 or for
guiding women caring of a newborn (breastfeeding, precautions, bonding, etc.); 3) allocating a
multidisciplinary team to provide telehealth guidance (nurse, doctor, social service, etc.).

“We had to create a new program. . . for all who were interested to participate. . . and the
adherence was pretty high. . .” (Health Manager 5)

3. Assisting health professionals

All institutions already had psychological services for health professionals, but now there
was an increasing need for facilitating access to such services.

Small group discussions aiming at sharing the same collective challenges helped to increase
resiliency, bring back the motivation and show the importance of recognizing their duty and
role in the fight against the pandemic. Also, it assisted the identification of those who needed
specialized psychological support. Devoting extra attention to the health professionals during
this period was positive, providing reassurance at their workplace.

“...Ithink that the health professional realized that they can count on us. . . That they can
receive proper care if needed where they work. .. we and the team are closer now, because the
disease can affect anyone. I think that this shared experience helped a lot.” (Health Manager 1)

“... talking with people was really worthy. . . it was really helpful to reduce their and our
anguish and anxiety”. (Health Manager 2)

4. The role and burden of leadership

All health managers felt stressed during the development and implementation of the local
C&M protocols. The workload increased, with a great number of virtual meetings and sleep
deprivation. While in the professional field they dealt with additional roles in their job position
to fight the pandemic. In their personal life, they coped with the loss of colleagues and family
members to COVID-19. They needed to extend the time dedicated to working, 24/7 available
in some of the periods during the pandemic.

Although challenging and stressful, health managers overall enjoyed being responsible for
the job. The commitment of the staff and the opportunity of making the difference were the
main motivators.

The experience they had at work has positively affected their life because it was an opportu-
nity to strengthen family bonds. Receiving support and understanding from the family were
fundamental to let them cope and deal with multiple tasks during the pandemic, although the
routine with the family changed due to the precautions to prevent infection and also because
of the lack of time dedicated to partners, children and to focus on exercises or hobbies. Other
indirect positive effects were having met other professionals who work on the field and
research opportunities. They felt proud for the strong relationship between the members of
the C&M group and health professionals, generating a “feeling of brotherhood”.

Most of the health managers mentioned that they felt challenged because, in fact, “the feel-
ing of great responsibility” or “as if we were going to war”. There was a mixture of feelings and
challenges such as being overwhelmed but having support from the families and the staff.
Some of the health managers themselves had suspected, but not confirmed, cases of COVID-
19, which raised more concerns regarding the safety of their family.
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There are relevant personal lessons from the response to the pandemic: to keep a constant
dialogue with the health professionals; greater interaction between professionals from different
maternity sectors, keeping an inclusive and learning atmosphere, the importance of safety pro-
cedures (importance of hand hygiene and use of PPE); improved patient orientation after
discharge.

“I often felt challenged. . . feeling challenged every day. This basically didn’t bring me a bad
feeling all the time, didn’t bring me anxiety, but a feeling of contentment whenever we man-
aged to finish a task.” (Health Manager 2)

“The biggest challenge was the leadership, the task job of gathering people together and keep-
ing alive the purpose of collaboration that already existed without creating any rupture in the
new scenario. That was not easy.” (Manager 4)

Discussion

The 16 maternities of the REBRACO initiative were mostly university hospitals, which under-
went major changes and adaptations in facing the first few months of the pandemic, resizing
emergency rooms, relocating beds and adding extra ICU units, with acquisition of ventilators.
On human resources, most centers had to employ increased weekly workloads, deal with med-
ical leave due to COVID infections, and hire extra health professionals. Listening to health
managers, main concerns included fear of the virus and lack of resources. There was a clear
limitation in the capacity of testing during the considered study period, less than half of the
centers had resources to test any suspected case of COVID-19.

The challenge to translate evidence into practice during a pandemic, to update clinical pro-
tocols, and establish the best possible provision of healthcare and interventions with hundreds
of daily publications is many times overwhelming. Not only that, but to guarantee preventive
measures to patients and healthcare providers is key in facing Covid-19 and working in the
complete chain of care, through primary care to the referral center [16, 17]. Under-resourced
settings are at increased risk and challenge. Outcomes in such settings seem not as reported
and reliable data is still not available to conclude.

Preparedness is based on pre-existing knowledge and resilience, although during a pan-
demic of a previously unknown disease, not only on its course but also on its mode and period
of transmission, it is not too straightforward. Previous knowledge of similar diseases is the cor-
nerstone helped build the response. The goals are always to prevent the intra-institutional
spread and to ascertain that safe, timely and adequate care is offered to patients [18].

The pandemic is overstretching health systems worldwide, more so where the health sys-
tems have underlying fragilities. A recent report using data from the Brazilian national surveil-
lance system on severe respiratory disease, presented a very high number of maternal deaths,
with special attention to postpartum mortality and with information on delayed healthcare,
since a significant number of cases did not receive respiratory support or admission to inten-
sive care units [19], while other studies presented overall low mortality during gestation [20].

Due to the low number of performed tests among the overall population, it is possible, how-
ever, that the mortality index reported by the Brazilian study may be overestimated. Delays
have already been highlighted among pregnancies for severe maternal morbidity long ago,
showing a clear and significant association among frequency of delay and severity of outcome,
indicating that timely and adequate management is correlated to survival [21], and the urge of
a pandemic can only exacerbate such limitations.
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The three delays model, by Thaddeus and Maine, defines three major components or
phases: phase I-delay to seek care by the individual and/or family, phase II-delay in reaching
an adequate health care facility, and phase III-delay in receiving adequate care at the health
facility [22]. All these are key towards improving outcomes in COVID-19. Possibly the finding
that not all participating centers had the strategy of training their health professionals on the
assistance of severe acute respiratory syndrome and proceeding intubation and cardiopulmo-
nary resuscitation could, at least in part, explain the severity level and the high associated mor-
tality as described for the country. In the considered centers, there were 15 maternal deaths
due to COVID-19, however, 12 deaths occurred in the North and Northeast regions (worst
HDI- Human Development Index), what corroborates to previous data on worse outcomes in
under-resourced settings.

A major limitation in many settings, as shown in the current results, is the restricted avail-
ability of testing for SARS-CoV-2 and when available, the delayed turnover of results and het-
erogeneity of the characteristics of the tests across centers [23-25]. This has a special impact in
pregnancy, because of the needed follow-up of maternal and fetal assessment depending on
gestational age, the decision on the timing of delivery and all the implications of needed pro-
tective equipment for a safe childbirth procedure, including the neonate and the correspond-
ing health team. However, adequate or even intensive care to women with severe signs should
always be timely performed even before the results of testing, avoiding phase III delays, as pre-
viously discussed. In addition, the heterogeneity of tests makes the comparison of the inci-
dence of COVID-19 cases more difficult, which increase challenges on the response to the
pandemic using such epidemiological information.

Not only that, but the impact considering suspected cases, in restriction of companionship
during childbirth, delayed mother-child contact after delivery and excessive interventions,
including increased risk for cesarean section. Even with growing evidence supporting the
maintenance of health care that preserves a positive experience during childbirth [16], this is
not always respected in many maternities worldwide.

The EAC within each facility were established to develop and manage strategies of pre-
paredness and response, and to develop continuous planning, which includes updating poli-
cies and protocols. Moreover, the COVID-19 pandemic required changes in the maternity
workforce and equipment resources. The role of the EACs and support by the REBRACO
study group, in the Brazilian context, was considered important because there has been con-
flicting information from medical societies, local and federal governments, public health agen-
cies, and the Brazilian Ministry of Health. Also, there have been limited resources and support
available for the maternal and perinatal health area from national agencies. Up to August/
2020, there was no national guidance specific for pregnancy. Coordinated efforts should be the
rule for adequate support to health facilities [26].

Previous experience, during the Influenza A HIN1 pdm09 epidemic showed that infection
during pregnancy was associated with severe maternal morbidity (SMM) and, consequently,
with increased adverse perinatal outcomes such as low birth weight, preterm deliveries, still-
births, neonatal and maternal mortality [27]. The availability of ICU and proper management
of maternal morbidity cases were associated with a reduction of maternal near-miss and
maternal deaths among women with SMM [28]. Nevertheless, there is current evidence that a
significant proportion of pregnant women who died due to COVID-19 in Brazil did not have
access to an ICU [19]. Providing adequate training, assuring safe workplaces and sufficient
intensive care units remain unmet needs in the fight against the pandemic in Brazil.

The qualitative approach has raised interesting experiences related to the development and
implementation of an emergency action committee to respond to the pandemic in obstetric
units. The health managers described how fear has affected all stages of the response to the
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pandemic, including preparedness and implementation of protocols and the daily attendance
routine in obstetric units. The “pandemic fear” phenomenon has been reported worldwide in
the context of the COVID-19 and the healthcare services [29-31]. The absence of effective
treatment, non-availability of vaccine during the first wave, and the possibility of a collapse in
the health system has only worsen the scenario [32]. The response of health care services
towards the pandemic affects how people experience and react to challenges [29, 33].

In fact, some key components for rapid hospital readiness involve leadership, coordination,
communication, and community engagement [26]. Without these components, people,
including health professionals, may feel unsupported. The provision of these skills may
enhance the ability of health facilities in organizing their crisis management plans and to
ensure informed risk analyses, decision-making strategies, and confidence amongst all hospital
staff and stakeholders. Also, a multi-strategy approach is essential to provide mental health
support to health professionals during the pandemic, including multidisciplinary mental
health teams, clear communication involving regular and accurate updates on the COVID-19
outbreak and safe psychological counselling services (e.g. via electronic devices or apps) [32,
34]. The institutions considered in this study, mostly university hospitals and referral centers,
had availability for such support, what might not be true or representative of most maternities
in Brazil.

The healthcare managers are in a leadership position, which demands dealing with chal-
lenging dilemmas such as lack of health professionals, fear of the staff in working in the front-
line and lack of resources at the very same moment when the workforce and such resources
are needed the most. Dealing with extra work and with personal issues and worries requires
resiliency, persistency and the ability to adapt and listening. Improving health care leadership
is of great importance as part of the response to the pandemic, especially when there are con-
flicting policies by governors and policy-makers [3].

As alimitation of the current REBRACO study, data from the 16 maternity centers
included is not representative of the real maternal health care throughout Brazil, a country of
continental size and major disparities. Therefore, the presented results do not provide data to
ascertain improved clinical outcomes among considered maternities. In addition, as previously
informed, the centers did not follow a common standard protocol for clinically dealing with
cases of Covid19 during pregnancy, because only very recently the Ministry of Health issued
general recommendations for such management.

Details on how maternities prepared to face the Covid-19, with quantitative and qualitative
approaches in a middle-income setting that was severely affected by the disease, using institu-
tions that are part of a National Network for Studies in Reproductive and Perinatal Health can
help health managers and professionals in facing not only the current but also future chal-
lenges. Additionally, prospective evaluation on short and long-term clinical and social deter-
minants of the coronavirus disease in Brazil will add to epidemiological reports [35, 36], the
main dataset available so far in the country.

Conclusions

Study findings suggest that maternities of the REBRACO initiative underwent major changes
in facing the pandemic, with limitations on testing, difficulties in infrastructure and human
resources. Leadership, continuous training, implementation of evidence-based protocols and
collaborative initiatives are key to transpose the fear of the virus and ascertain adequate health-
care inside maternities, especially in low and middle-income settings. Policy makers need to
address the specificities in considering reproductive health and childbirth during the COVID-
19 pandemic and prioritize research and timely testing availability.
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