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Abstract

Background Health system shocks are increasing. The COVID-19 pandemic resulted in global disruptions to health
systems, including maternal and newborn healthcare seeking and provision. Yet evidence on mitigation strategies
to protect newborn service delivery is limited. We sought to understand what mitigation strategies were employed
to protect small and sick newborn care (SSNC) across 65 facilities Kenya, Malawi, Nigeria and Tanzania, implementing
with the NEST360 Alliance, and if any could be maintained post-pandemic.

Methods We used qualitative methods (in-depth interviews n=132, focus group discussions n=15) with purposively
sampled neonatal health systems actors in Kenya, Malawi, Nigeria and Tanzania. Data were collected from September
2021 - August 2022. Topic guides were co-developed with key stakeholders and used to gain a detailed understand-
ing of approaches to protect SSNC during the COVID-19 pandemic. Questions explored policy development, col-
laboration and investments, organisation of care, human resources, and technology and device innovations. Inter-
views were conducted by experienced qualitative researchers and data were collected until saturation was reached.
Interviews were digitally recorded and transcribed verbatim. A common coding framework was developed, and data
were coded via NVivo and analysed using a thematic framework approach.
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Findings We identified two pathways via which SSNC was strengthened. The first pathway, COVID-19 specific
responses with secondary benefit to SSNC included: rapid policy development and adaptation, new and collaborative
funding partnerships, improved oxygen systems, strengthened infection prevention and control practices. The second
pathway, health system mitigation strategies during the pandemic, included: enhanced information systems, human
resource adaptations, service delivery innovations, e.g., telemedicine, community engagement and more emphasis
on planned preventive maintenance of devices. Chronic system weaknesses were also identified that limited the sus-
tainability and institutionalisation of actions to protect SSNC.

Conclusion Innovations to protect SSNC in response to the COVID-19 pandemic should be maintained to support
resilience and high-quality routine SSNC delivery. In particular, allocation of resources to sustain high quality and resil-

ient care practices and address remaining gaps for SSNC is critical.
Keywords Small and sick newborn care, Neonatal care, Health systems, COVID-19, Health systems shocks

Background

Some 30 million newborns need hospital care each
year, many of whom are preterm and extremely vulner-
able [1]. Momentum to improve small and sick newborn
care (SSNC) is building; the Sustainable Development
Goals (SDGs) include a specific neonatal mortality tar-
get, with all countries aiming to reduce neonatal mor-
tality to at least as low as 12 deaths per 1,000 live births
[2] and the 2025 Every Newborn Action Plan (ENAP)
coverage four target aims for ‘80% of districts (or equiva-
lent subnational unit) have at least one level-2 inpatient
unit to care for small and sick newborns...” [3]. However,
progress towards these targets has been slower than
efforts to reduce maternal and child mortality [1]. The
United Nations Inter-agency Group for Child Mortality
Estimation indicates that neonatal mortality in 2021 for
sub-Saharan Africa was 27 per 1000 live births with an
absolute reduction of about 2 deaths per 1000 lives in the
period 2015 -2021 [4]. Kenya, Malawi, Nigeria and Tan-
zania were estimated at 18, 19, 20 and 24 deaths per 1000
live births respectively in 2021 [4]. To date, SSNC in low-
and middle-income countries (LMIC) has been under-
mined by health system weaknesses [5] and a limited
focus on community participation and family-centred
care. Efforts to work towards these targets must, there-
fore, include broader health system strengthening strat-
egies to support health system resilience in the face of
increasing health systems shocks.

Throughout 2020-2021, the COVID-19 pandemic led
to large scale interruptions to health systems globally
through reduced healthcare seeking and disruptions to
health services provision [6-9]. Shocks — such as epi-
demics and forced displacement among others— are pre-
dicted to increase in both frequency and severity and
will test health systems. The negative early effects of the
pandemic on SSNC and maternity care have been well
documented [6-13]. Country-specific quantitative evi-
dence from Nepal and Uganda describes reduction in
admissions with increased stillbirth rates and neonatal

mortality rates during lockdown [9, 12]. Large-scale
global surveys conducted as the pandemic unfolded
in 2020 also highlighted widespread interruptions to
family-centred care and disruptions in newborn care
practices [6, 11, 13]. These included: closure of neona-
tal wards, reallocation of staff from newborn care to
COVID-19 duties, early discharge of patients and com-
promised oxygen supplies. Evidence-based interventions
such as kangaroo mother care (KMC) were reported to
be postponed until COVID-19 status was known, dis-
continued or discouraged [6], despite the known benefit
on mortality outcomes [8]. The pandemic also impacted
on frontline health workers’ ability to provide high qual-
ity, respectful maternity care, with reportedly less fam-
ily involvement, reduced emotional and physical support
for women and increased exposure to medically unjus-
tified caesarean section, among others [11]. These dis-
ruptions, even if only for a short time, could lead to
additional deaths [14]. Modelled estimates of 118 coun-
tries using the Lives Saved Tool suggested that reduc-
tions in coverage (i.e. provision and utilisation of health
services) of 15% for six months could result in 253,500
additional child deaths [14].

Adaptations to health service delivery were widely
adopted to work within new guidance and manage the
effects of the pandemic. Survey evidence from healthcare
workers in LMIC on SSNC reported on potential enablers
to support SSNC as: communication with communities;
use of phones to counsel on KMC and breastfeeding after
discharge; separate isolation wards; education and emo-
tional support strategies for healthcare workers among
others [6]. Similar mitigation strategies to maintain ser-
vices for maternal, newborn, child and adolescent health
were also identified in a global WHO report that covered
March-December 2020 [15]. Despite this, there are lim-
ited qualitative studies exploring mitigation strategies for
SSNC [16], and therefore limited contextual depth and
detail from which to understand systems level strategies
and adaptations.
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NEST360 is an international alliance united to end
preventable newborn deaths in 65 African hospitals in
four African settings: Kenya (13 facilities), Malawi (38
facilities), Nigeria (7 facilities) and Tanzania (7 facili-
ties). NEST360, together with governments, works to
reduce neonatal deaths and strengthen health systems via
four approaches 1) introduction of existing technologies
designed for LMIC contexts, 2) training and upskilling,
3) efforts to improve information systems, and 4) quality
improvement and mentorship approaches [17]. NEST360
conducted an interrupted time series analysis of 65 facil-
ity newborn units across four African countries [18].
Positively, this analysis showed no statistical evidence of
mortality change at two interruption timepoints — March
2020 and April 2021 during the COVID-19 pandemic.
This suggests mitigation strategies employed may have
had a protective effect. NEST360 provided a platform to
explore in detail the practices employed to protect SSNC
during the pandemic, and the limitations of these.

Aim and objective
This paper is part of a series of papers to inform scale up
of high quality SSNC in LMIC.

Our objective was to illuminate actions taken to protect
SSNC during COVID-19 across four different country
contexts. This aimed to inform systems level mitigation
strategies to improve SSNC resilience against health sys-
tem shocks.
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Methods

Study context

COVID-19 was present from March 2020 in Kenya, Malawi,
Nigeria and Tanzania (Additional file 1). Each context had
differing national COVID-19 response measures that varied
in severity. The Oxford COVID-19 Government Response
Tracker (OxCGRT) measures the stringency level of gov-
ernment imposed COVID-19 protection measures that
would have impacted healthcare seeking and delivery across
different contexts [19]. The OxCGRT is computed by coding
23 variables which relate to containment and closure poli-
cies, economic policies, health system policies and vaccina-
tion policies etc. to produce a stringency score as a weighted
average percentage [20]. Malla et al’s (forthcoming) [18]
analysis of the OxCGRT across the four countries from
January 2020 to December 2021 demonstrates that policies
seemed to be more stringent in Kenya and Nigeria at the
start and less so in Malawi and least stringent in Tanzania.
Whilst Nigeria’s stringency index fell from the outset of the
pandemic to a level aligned with Malawi; Kenya’s remained
comparatively high. Tanzania’s remained the least stringent
throughout. Active implementation of policies appeared
to have commenced in March and started becoming more
stringent around April 2020 (Fig. 1).

Study design
We conducted qualitative research across the four
study countries implementing with NEST360 to explore
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Fig. 1 The Oxford Stringency Index summarised by month across four countries implementing with NEST360 (Malla et al. forthcoming)
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multi-level mitigation strategies adopted during the
COVID-19 pandemic.

A conceptual framework published by Rao et al. 2021
that highlighted emerging themes of mitigation strate-
gies across a socio-ecological framework was adapted
(Fig. 2) to guide the design of data collection tools [6].
Standardised topic guides for in depth interviews (IDIs)
and focus group discussions (FGDs) were co-devel-
oped based on themes from the framework [6] with
NEST360 partners (including SSNC clinicians, policy-
makers and biomedical technicians) and government
officials across the four countries. Government officials
and NEST360 partners inputting to the guides were not
included in the research. Guides provided a common
frame across the four country teams (supplementary
file). Questions explored themes of policy develop-
ment, funding and partnership, changes in organisa-
tion of care, human resources, innovations in hardware
and information systems. In Tanzania topic guides were
translated into Swahili for interviewing and in Malawi
into Chichewa.

Sampling strategy and recruitment

The study population pertained to those working in the
field of SSNC - including facility staff (e.g. hospital direc-
tors, neonatologists, paediatricians, neonatal nurses,
biomedical engineers, information systems staff) at pub-
lic facilities with NEST360, as well as external funders,
device distributors and key stakeholders working at

Levels of Sociological q
evels of Sociologica Thematic area
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international and national policy levels (e.g. WHO,
UNICEF). A sampling framework was collaboratively
developed by core NEST360 staff to identify respondents
representing multidisciplinary health systems actors at all
levels. See Table 1. Purposive sampling was used to cap-
ture a range in cadres, years of experience, geographic
location, gender and heterogeneity of facilities.

In all countries, we secured letters of support from rel-
evant authorities and institutions. We introduced study
objectives to facility personnel who helped identify par-
ticipants. In some cases, snowball sampling was also
employed to identify further participants of interest.

Data collection

Data collection took place from September 2021 -
November 2021 (February 2022 - August 2022 in Tanza-
nia). We undertook IDIs #=132, FGDs n=15 (see Table 1
for breakdown). Interviews were conducted by experi-
enced local qualitative researchers without prior involve-
ment in NEST360 (IAO, HM, SS, LB, GL, JB) who were
trained prior to data collection on the aims, objectives,
ethics and interviewing skills (RS). Weekly country-spe-
cific reflexivity and de-brief sessions were held. In addi-
tion, weekly multi-country debriefs were held to compare
and contrast across contexts, clarify concerns and ethical
dilemmas, triangulate across data, identify saturation of
themes and further lines of inquiry. Data were collected
until saturation was reached. Interviews were digitally
recorded and transcribed verbatim to support analysis.

Emerging sub themes/mitigation options to explore

Framework
Investment * Joint funding streams (pooling), or new funding
* Could/should be sustained that influence SSNC care-seeking, service delivery
Policy * Multi-sector (eg health, education, security, WASH, industry, ) as well as cross-

(nati | Partnerships
nationa .

department or unit + “Unusual suspects”
Collaborations at all levels, new team configurations

policymakers)

Information systems .

* Data-driven decision making;
Demand for more rapid data flow esp. in HMIS, linking COVID-19 data to HMIS
* Electronic data shifts speeded up

Health System
Implementation
(mid-level managers)

Innovations in hardware, .
devices, drugs :

New equipment/devices and oxygen systems; allocation decisions
PPE and handwashing devices/systems, infection detection

Changes in organisation of

Facility and Ward i )
care/systems innovations

Service Delivery

* Guidelines development quicker under COVID-19, more awareness of
proactive messaging, addressing community fears, social media myths

e Stronger IPC, new ward layouts

* Visitation, gaps in family centred care illuminated by COVID-19

(facility implementers)
Human resources

(biomedical & data staff as
well as clinical) .

¢ HR standards and recruitment numbers, skills, IPC

* Innovative training (e.g. online, WhatsApp)

¢ Team structures, joint training

Supervision/mentoring innovations, gaps illuminated by COVID-19

Abbreviations: /PC infection prevention and control HMIS Health Management information systems SSNC small and sick newborn care

WASH Water, Sanitation and Hygiene

Fig. 2 Framework of emerging themes to inform tool development — adapted from (Rao et al. 2021)
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Table 1 Summary In Depth Interviews (IDI) and Focus Group Discussion (FGD) respondents by country and cadre
Respondent Kenya Malawi Nigeria Tanzania
Number of facilities sampled 4 5 7 5
Interview type IDIs FGDs IDIs FGDs IDIs FGDs IDIs FGDs
National policymakers 5 - - 4 - 2 -
International stakeholders working 1 - - 5 - 2 -
in SSNC (e.g., WHO, UNICEF, USAID,
Save the Children)
NEST360 team (includes M&E 4 - - 1 (n=5) 2 1 (n=4) 5 -
manager, data officers, biomedical
engineers)
Funders - national 1 - 2 - - - 3 -
Device distributors 1 - 1 - 2 - 1 -
Mid-level management - - - 1 (n=5) 3 - 3 -
Hospital administrator 4 - 5 - - 2 -
Facility Staff working in SSNC: Mixed cadres

2(n=12)
Biomedical engineer 5 1(n=6) 5 1(n=5) 2 - 4 1 (n=8)
Clinician (Drs/Nurses) 13 1(n=6) 10 2(n=6) 2(n=5-7) 7 1(n=14)
HMIS officers 3 - 5 1(n=5) - - 3 -
Medical officer in charge 3 - - - - - 4 -
Sub-total 40 2 36 6 20 5 36 2

Total IDIs N = 132 Total FGDs N=15

Abbreviations: ID/ In Depth Interview, FGD Focus Group Discussion, HMIS Health Management Information System, M&E Monitoring and Evaluation, SSNC Small and

Sick Newborn Care

Data analysis

We read and familiarised ourselves with the transcripts to
collaboratively develop a common coding framework. The
coding framework included both a priori themes from the
topic guide, as well as inductive themes emerging from the
data. We discussed and refined themes and referred to our
reflexivity notes to support analysis. We used NVivo soft-
ware (version 1.6.1) to code the data. A meeting in Nairobi
(December 2021) allowed the opportunity to refine the
coding framework collectively and present the adapted
framework with the wider NEST360 team as an internal
validation exercise. Although data in Tanzania were col-
lected at a later stage, lead researcher in Tanzania (JB) was
involved in co-development of the coding framework and
was able to reflect on and contribute observations from
Tanzania. Once the data from Tanzania were collected,
the coding framework was revisited although no changes
were required. Any variances in coding were discussed
and resolved with RS, who checked a sample of all coding
to ensure consistency. Facility-level discussions were also
held as part of an external validation exercise and contrib-
uted to participant checking.

Ethics
Ethical approval was granted by London School of
Hygiene and Tropical Medicine - 21892. Study site ethical

approval was granted by The Maseno University Ethics
Review Committee, Kenya MSU/DRPI/MUERC/00810/1,
National Commission for Science, Technology and Inno-
vation, Kenya NACOSTI/P/22/15751, National Health
Science Research Committee, Malawi 2463, Lagos Uni-
versity Teaching Hospital, Nigeria ADM/DCST/HREC/
APP/3487, University College Hospital Ibadan, Nigeria Ul/
EC/20/0713, National Health Research Ethics Committee
Nigeria NHREC/01/01/2007, Ifakara Health Institute, Tan-
zania IHI/IRB/01-2021, Muhimbili University of Health
and Allied Sciences and National Institute for Medical
Research, Tanzania MUHAS-REC-12-2019-072, National
Institute for Medical Research, Tanzania NIMR 3405.

All participants gave written and/or oral informed con-
sent to participate

Results

The qualitative data reveals there were two pathways to
manage the ongoing COVID-19 pandemic that impacted
on SSNC (Fig. 3). The first pathway relates to direct
responses to COVID-19 infection, with a secondary ben-
efit for SSNC. The second pathway demonstrates general
health systems adaptations taken within facilities dur-
ing COVID-19, which may also have a secondary benefit
to SSNC services. Further, chronic health systems weak-
nesses impacting delivery of SSNC and areas to improve
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Pathway 1: covID-19 infection responses
with secondary benefit to SSNC

* Rapid policy development and training
* New and collaborative funding partnerships
* Improved oxygen supply

» Strengthened IPC practices

Pandemic preparedness and post-COVID-19 funding
opportunities
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® Enhanced information systems

* Human resource supportive strategies
® Service delivery innovations

® Enhanced community engagement

® Enhanced maintenance of devices

National Government and other sources of health
sector funding

Abbreviations: /PC infection prevention control SSNC Small and sick newborn care

Fig. 3 Two pathways of pandemic response that protected SSNC

sustainability were highlighted by our respondents. These
are discussed in detail below and summarised in Table 2.

Pathway 1: COVID-19 specific responses with secondary
benefits to SSNC

Rapid policy development and adaptation

Respondents across the four countries reported that
COVID-19 specific policy changes were rapidly devel-
oped and implemented in direct response to the pan-
demic — this occurred at the global and national levels, as
well as within facilities. These policies were flexible and
evolved as “the pandemic unfolded; (IDI, Policy maker,
Man, Malawi). It was noted in Tanzania that there was
opportunity to adapt and ‘individualise’ guidance at the
tertiary hospital (zonal) level. Implementation was also
reported to be efficient via downwards cascading of
information and trainings. These adaptations may have
had indirect benefits to SSNC (via improved IPC for
example).

1 would say we responded promptly and we
responded efficiently... we watched the trend that
the pandemic was taking and the protocols given
from WHO, cascaded down to National Centre
for Disease Control, and given to us by the Lagos
State government which we promptly instituted in
our own facility... So, we senior facility staff had to
ensure that everyone complied with the protocols, we
also educated everyone to make sure that as senior
personnel, the necessary information that the junior
personnel needed are available..! (FGD - Paediatri-
cian, Woman, Nigeria)

A critical gap across all countries, however, was the lack
of specific COVID-19 neonatal guidance and a robust

public health emergency plan for neonates. This also
meant staff and oxygen were pulled away from neonatal
units at the outset of the pandemic. This may have been
a consequence of the normative governance model that
limited insights of the frontline actors and their interac-
tions - respondents in all countries noted there were gaps
in hospital staff involvement in guideline development,
which was often top-down in design and rarely consulted
various levels of facility staff. Staff would end up looking
to paediatric COVID-19 health guidelines in lieu of neo-
natal guidelines, but the flexibility to evolve the guidance
rapidly helped mitigate this oversight.

“.Even for older children (policy) was not that
detailed, you find it probably just a paragraph, if
you can see those green booklets over there (pointing)
those were the national guidelines for COVID but
the section for paediatric is not that extensive and
just covers paediatric in general not neonatal. (ID],
Hospital Director, Tanzania)

‘R: management at this hospital will sat down and
formulated some of the guidelines, but I think, you
know, this is a new thing so most of the things were
over looked and maybe we EVEN didn’t consider the
neonate itself...

I: Alright, so actually realising that some of the issues
were missed out, did you do anything to address to
that?

R: Yeah!... We are improvising, for example in iso-
lation ward we identified a certain room where
we took like a heater put in that, a phototherapy
machine put in that, but also a CPAP... as an impro-
vised room there is a window there, but you know in
nursery we are not supposed to have windows. (IDI,
Neonatal Nursing Officer, Woman, Malawi)



Steege et al. BVIC Pediatrics

(2023) 23:572

Table 2 Key mitigation strategies employed during COVID-19 and remaining gaps
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Levels of Socio-ecological Thematic area Key mitigation strategies Key gaps to address
framework employed
POLICY Rapid policy development + Rapid guidelines development « Top-down policy development process

(national policymakers)

HEALTH SYSTEM
IMPLEMENTATION(mid-level manag-
ers)®

FACILITY AND WARD SERVICE
DELIVERY(facility implementers)*

COMMUNITY LEVEL

New collaborations and investment

Information systems

Devices

Service delivery

Human resources for health (HRH)

Community engagement

and implementation

« Responsive feedback mechanisms
and flexibility

- Continual updating of policies/
guidelines

« Training on new policies conducted

« Pooled funding streams and new
domestic funders

- Government funds available for PPE
« Local philanthropic funding calls/
community based assistance

+ Multi-sector collaborations (Educa-
tion, health, WASH)

- Enhanced demand for data

- Electronic data shifts speeded up

« Increased ownership and account-
ability of data at facility level

« Hastened roll out of O2 due to pan-
demic

+ New equipment/devices and oxy-
gen systems

+ Shared O2 allocation decisions
within and between hospitals

- Good supply of PPE and handwash-
ing devices/systems

« Use of telemedicine for training

of equipment

« Pre-emptive planning for supplies
(02 etq)

« Emphasis on planned preventive
maintenance

« Stronger IPC focus

- New ward layouts (inborn/outborn,
by dependency, by COVID status)

+ New newborn wards created

« Visitation times and numbers limited
- Shift to telemedicine for follow up

+ Changes in opening hours

+Training on COVID-19 and IPC

« Innovative training & troubleshoot-
ing (e.g., online, Whatsapp)

- Financial support during COVID-19
« Use of locum staff/ students

« Supervision/mentoring

« Counselling services

« Transport and insurance provided
(Kenya)

« Downward referrals for non-compli-
cated deliveries

- Proactive messaging to communities

« Working with CHWSs, community
leaders to support messaging
for SSNC and IPC

lack insight of healthcare workers

and communities

« Lack of specific guidance for neonates
« Minimal funds to support training
(Tanzania)

- Lack of specific funding allocations
for SSNC

- Limited cross departmental collabora-
tion

+ Need to strengthen community
engagement and participation

« Culture of data use missing

- Lack of ownership of data at facility
level

- Insufficient equipment to support shift
to electronic data (e.g. hardware)

- Data not used in funding proposals

- Lack of toolbox for equipment

« Lack of locally available spare parts

« Slow procurement process

« Equipment shortages

« Lack of training/ proper manuals

+ Minimal coordination between bio-
meds and clinicians

« Lack of airtime for biomeds to support
telemedicine

« Limited space in wards
- Early discharge to community
- Staff rotations

+ HRH shortages

« Poor mentorship

+ HRH wellbeing support lacking

+ No clinician supervision structures

« Few specialists

- Need to train more biomeds

- Shifts by experience (biomeds)

- No vaccination offered to health staff
(Malawi)

+ Need to strengthen referral systems
+ Need to strengthen primary healthcare
units — including equipment

Abbreviations: /PC Infection prevention and control, PPE Personal protective equipment, SSNC Small and sick newborns, CHWs Community health workers, 02

Oxygen



Steege et al. BVIC Pediatrics (2023) 23:572

New and collaborative funding partnerships

It was narrated that the funding environment changed
during COVID-19. Governments released funds specifi-
cally for the purposes of providing PPE to facilities and
there were reports of philanthropic donations from com-
munities that extended beyond the ‘usual’ donors. For
example, in Kenya and Nigeria, national banks and non-
governmental organisations supported funding for oxygen
systems and donated PPE. In Nigeria and Malawi, private
philanthropists and community-based organisations were
mentioned as supporting financially and community-
based organisations were mentioned in Tanzania. In-kind
donations were also highlighted. These were also decen-
tralised directly to facilities, which was reported to be a
positive across Malawi, Kenya and Nigeria, with a particu-
lar benefit for primary or secondary facilities. Regretta-
bly, these donations were mostly one-time or short-term
donations when COVID-19 first was declared a pandemic
in 2020 — giving governments and hospitals a false sense
of investments that were not sustained. In Tanzania, all
COVID-19 funding was initially provided by the govern-
ment until a leadership change within government meant
external sources of funding for COVID-19 activities were
accepted. Prior to that, funds to implement timely train-
ing on COVID-19 guidelines and policies from the Minis-
try of Health had been a reported bottleneck. To mitigate
this some of the hospitals leveraged internal funding for
trainings and COVID-19 advocacy.

“The paying of staff compensation, need for cars
and fuel to facilitate dissemination of the guide-
lines to reach the districts you must have financial
resources, therefore financial aspect was a dilemma’
(IDI, Hospital Director, Tanzania)

Pooled funding streams and strong partnerships from
international donors in the COVID-19 response was a
reported benefit. Leading to increased multi-sectoral col-
laboration and harmonisation across governing bodies,
facilities, and sectors in all contexts:

So, everyone plays a role, activities were coordinated,
even the support for oxygen was also involved. How-
ever other actors were coming in to give an update
on how far they have gone with oxygen support, the
oxygen plants, the oxygen cylinder, who is support-
ing what and at which hospitals, where are the gaps
and who can actually cover that gap.... (IDI, Funder,
Woman, Tanzania)

In Kenya, the supportive environment that COVID-
19 created for funding proposals and swift action was
highlighted. On the contrary, respondents in Malawi
reported a lack of support for proposals in SSNC - limit-
ing institutionalisation.
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Improved oxygen supply

Linked to funding availability, there was increased sup-
port for funding oxygen systems in all countries, which
had a direct benefit for SSNC.

A lot of opportunities [for SSNC] came up. Due
to the government seeing the lapses that COVID
brought, supports are now being offered to health
facilities in the area of oxygen security... there are
now increases in the number of oxygen cylinders in
facilities” (FDG, biomedical engineer, Man, Nigeria)

"..we have used resources of COVID to strengthening
the health systems which directly benefits the mater-
nal and newborn health activities, in terms of improv-
ing WASH services, WASH infrastructure, in terms of
providing of oxygen for example the provision of oxy-
gen now we need it for COVID right? But oxygen is a
determinant in the survival of newborn... There has
been lack of oxygen in many locations, we have seen
many newborns dying, but now many locations have
oxygen concentrators, oxygen cylinders and continued
supply of oxygen so the resources have been moved
from here and there! (IDI, Funder, Man, Malawi)

This contrasted with the early days of the pandemic in
Malawi, where initially oxygen had been ‘borrowed’ from
neonatal wards until new rules were put in place to stop this.

Some facilities that had previously relied upon oxygen
cylinders suddenly found there was support for hastening
the rollout of piped oxygen:

‘we really wanted to have piped oxygen and when
COVID came in, it fast tracked that, now we are
able to have piped oxygen in the ward, which was
actually a major problem before! (IDI, Neonatal
Nurse, Woman, Kenya)

In Tanzania, one respondent spoke of the govern-
ment’s strategic investment in oxygen plants within seven
regional hospitals to produce a consistent supply. These
oxygen plants were able to produce enough oxygen to sell
to neighbouring facilities and generate income for the
hospitals. There was also specific rapid guidance devel-
oped on the use and maintenance of oxygen devices dur-
ing the period.

‘Initially during the very first COVID wave, the gov-
ernment worked on oxygen service to be available.
Oxygen plants were installed in seven regional refer-
ral hospitals and the government has continued to
expand the investment to other hospitals. The staff
were trained to ensure the services continues... gov-
ernment funding was set up to keep the service con-
sistent at all times’ (IDI, biomedical engineer, Man,
Tanzania)
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‘we can fill almost 30 cylinders a day and be used for
emergency and for sale’ (IDI, biomedical engineer,
Woman, Tanzania)

Strengthened IPC practices

Strengthening IPC in response to COVID-19 occurred
across all countries. COVID-19 presented an opportunity
to upgrade protocols on IPC, which had a subsequent
benefit for neonatal care.

“You know omne of the ways of preventing COVID
spread is adequate and appropriate hand hygiene,
and hand hygiene has more to offer neonatal care
than just wanting to prevent COVID. (IDI, Paedia-
trician, Woman, Nigeria)

‘.. nowadays we really try washing completely like
those incubators ... so we have seen the other infections
going down! (IDI, Neonatal Nurse, Woman, Kenya)

Strengthened IPC was reported to occur throughout
facilities and in multiple ways, though a lack of space
in neonatal wards was said to limit physical distancing
measures. Examples of increased PPE use and sanitis-
ing/handwashing were emphasised and expected among
health workers and families, but there were many more
novel practices employed - such as restricting visitors
to neonatal wards, installing one-way systems for peo-
ple traffic within facilities, limiting the amount of people
allowed in staff break rooms and adjusting ward layouts.

Pathway 2: Health system mitigation strategies

and adaptations during the pandemic with secondary
benefits to SSNC

Enhanced information systems

The rapidly evolving pandemic demanded timely data
and an increased use of data to support decision making.
This reportedly improved data quality for SSNC. In Nige-
ria the environment encouraged a shift to electronic data
collection and supported timely data collection during
the pandemic. The success of this, however, was limited
by a lack of hardware.

‘Before this COVID-19, we used to collate data
within an interval of every three days, but now, we
are collating data on daily basis because we won’t
like a situation where we miss out of a vital informa-
tion on any patient that is why we do this on daily
basis now. (FGD, HMIS, Woman, Nigeria)

“The COVID pandemic required us to move to
electronic means of data recording; however, we
are incapacitated to adjust to this demand in elec-
tronic shift due to insufficient laptops for work, and
this has limited our productivity at this time.” (IDI,
HMIS, Man, Nigeria)
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In Malawi it was noted that the reporting requirements
did not change, but that the influx of funding allowed for
additional analysis. In Kenya specifically, data owner-
ship and use were reportedly lacking. The need to build
understanding of the benefits of data capture across all
facility staff was reported as a critical gap. The govern-
ance approaches in Tanzania may have led to increased
accountability for data use and a culture of data owner-
ship. COVID-19 data were not shared outside of the
Ministry of Health but there was increased training on
data collection and use. Further, the Ministry of Health
were reported to be involved in spot checking the quality
of the data collected.

Also gave an awareness that we as an institution or
we as a data department got training on how to ana-
lyse data and create more accurately plans unlike in
the beginning where we were seeing the data just as
normal information but with this they added to us
power that data are of important. (IDI, HMIS, Man,
Tanzania)

Human resource adaptations and supportive strategies
COVID-19 presented obvious challenges to human
resources. Respondents across all contexts spoke of
staff absences, relocations and burn out. In Nigeria
and Kenya, this reportedly led to the shutting down of
a facility or unit. Additionally, nurses working in SSNC
were initially pulled out to work on COVID-19 isola-
tion centres, which in Nigeria was linked to not having
a robust public health emergency plan. To manage these
challenges and protect SSNC, all facilities reported pull-
ing together as a team and task-sharing. Staff collabo-
rated across wards and roles in new ways. Some facilities
supplemented staff shortages via locum staff, student
staff or government supplied staff. There were examples
of distance-based training, increased supervision and
opportunities to attend virtual trainings and upskill in a
way that was not possible prior to the pandemic.

‘COVID has had enormous impact when it comes
to issues such as staffing... people working in a des-
ignated facilities are pulled out of those facilities to
work in these isolation centres ... [this] could nega-
tively impact the staff because they are more fre-
quently rostered... this could lead to burnout... this
negatively impacts the care of small and sick new-
born...On the other side...in terms of capacity build-
ing, COVID enabled access to a lot of online training
and information that could help improve individual
staff knowledge and skills which could make a bet-
ter person and enable them to deliver care in more
appropriate way.! (IDI, Paediatrician, Woman,
Nigeria)
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‘Some staff had a relative... had a COVID (case) in
the household so it created a gap. So what we did
we beefed up staff but those new recruits... so had
an intensive orientation plan for the first two weeks,
where we would have a unit matron a qualified in
the nursery and new recruit to orient them on the
protocols, the machines and everything...So I think
that orientation plan helped us’ (IDI, Neonatal Unit
Matron, Woman, Malawi)

Policies implemented to support health workforce
morale, safety and wellbeing were also noted. All coun-
tries had some provision of financial support to health
workers working through the pandemic. Though it was
reported that in Tanzania not all health workers received
these funds and in Nigeria and Kenya these payments
were reported as delayed. One respondent in Tanzania
highlighted their desire for funding to be ringfenced to
incentivise frontline health workers in times of crises. In
Malawi however, there were concerns from respondents
at various levels of the health system of the sustainability
of incentivising COVID-19 care:

‘the one thing that.. worries me for the future in terms
of sustainability post COVID-19 is that COVID-19
has been associated with money, so if you work with
a COVID-19 patient you should be paid, health
workers all want to receive something... but these
are things that we as health workers are supposed to
do whether there is money or not, so that is my con-
cern’ (IDI, Hospital Director, Man, Malawi)

One Kenyan facility also implemented supportive poli-
cies to provide staff and their families with insurance for
COVID-19 testing and medication. This was in conjunc-
tion with the provision of transport to the hospital via
common routes to minimise staff exposure and comply
with travel restrictions. A psychosocial support system
was also implemented to support health workers serv-
ing through the pandemic. Together these measures had
a positive impact on morale and demonstrate the criti-
cal role of supportive leadership in empowering health
workers during uncertain times.

_..they brought psychologists to have sessions with
patients and staff to help in the anxiety and fear
so at least the fear was allayed and the confidence
was boosted, you know nurses are the most who
come into contact with the patients first most of
the time, so they were now able not to run away
from the patients but know the mode of transmis-
sion and prevention so they were able to give ser-
vices with confidence’ (IDI, Hospital Administrator,
Woman, Kenya)
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In all contexts, mentoring was flagged as a critical gap
in human resource support to address staft burn out. Fur-
ther, in Malawi, one stakeholder stressed the importance
of granting staff access to vaccination (which was not
done), to ensure staff felt safe and supported to provide
care during the pandemic.

Service delivery changes and innovations

Mitigation strategies were also employed to support con-
tinuity of care. Telemedicine was reported to be used to
protect SSNC follow up in communities across all con-
texts and alleviate health worker fears. WhatsApp and
Zoom were used to take patient calls and consultations,
usually at healthworkers’ cost. Whilst this could confer
benefits to routine newborn care by supporting early
discharge and limiting the chance of hospital-acquired
infections, it came with a warning from an older clinician
in Kenya who highlighted it was not comparable to see-
ing a patient in person as different diseases can present
similarly.

Yes, it is a good thing, it is an easy thing one can do
maybe with the new generation but for those of us
who were bred in the old analogue ways, I always
believe in it is always good to touch a patient. (IDI,
Paediatrician, Woman, Kenya)

Further notable limitations of telemedicine were: poor
network coverage, lack of clinician and patient familiar-
ity with software, and a lack of airtime provision to staff
using telemedicine for their routine work. In some cases,
the financial burden was put on senior staff in hospitals
to provide airtime for staff members, who narrated the
choice young doctors make in purchasing PPE to protect
themselves, or airtime to protect their patients:

‘Well, yes, I will say we use zoom to see babies now.
When the mothers call me to say doctor, my baby’s
breathing is sounding somehow’ I will say okay, can
we do WhatsApp video call now, let me look at the
baby. Sometimes, we tell the mothers that if they
have complaints, take a video clip, send it to me
electronically, via WhatsApp, we look at it, discuss
it, and give feedback to the mother... However, poor
internet service and high internet service cost have
been additional challenges. I particularly feel bad
for my younger doctors that have to use their money
to purchase mobile data while also purchasing nose
masks because I can’t buy it for them all as we don’t
have provisions for such so it’s extra burden on them.
(IDI, Paediatrician, Woman, Nigeria)

Ward layouts were also reorganised to protect new-
borns. Some examples employed by various facilities
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were separating inborn and outborn babies, separating by
COVID-19 status, or by dependency. In Kenya, changes
with regards to dependency was also reported to support
staff morale who could mentally prepare for a day work-
ing on a high dependency ward.

‘.. So, if you are deployed in room 6, you know
today I am in acute room. So, you really prepare
yourself psychologically that I will really be busy
but at least at the end of the day, I will evaluate
myself and say, I did something for this baby. (IDI,
Neonatal Nurse, Woman, Kenya)

Enhanced downward referrals to reduce non-com-
plicated birth admissions during the pandemic were
also seen on maternity wards. This also underscores
the importance of strengthening primary and second-
ary health centres, which was highlighted by some
respondents.

Enhanced community engagement
An emerging theme was the desire for facilities pro-
viding SSNC to have stronger links with communities
and increased community engagement. Stronger links
would support follow up for babies who may have been
discharged earlier due to the pandemic or due to ward
closures. In Kenya, the closure of outpatient neonatal
special clinics was mitigated by health workers initia-
tive to contact the records department to follow up on
extreme premature babies or pre-term babies who had
been discharged.

Respondents reported more proactive messaging
to communities and the importance of IPC measures,
which was reported to have a positive effect on SSNC.

‘Before discharge, we sit down and we advise them...
to restrict the numbers of people coming to the
house, we also advise them to at least have a bucket
of water and soap so that before anyone comes in or
touches the baby should at least wash their hands,
before taking care of the baby, but what we stress
most is restrict people who come in because they
may not know who is sick or not, who is COVID pos-
itive or not.. (IDI, Clinician, Man, Malawi)

It was felt that the responsibility to engage with the
community had increased since the pandemic, but that
the power of community engagement had also increased.
There were reports of messaging via televisions in hos-
pitals, in Malawi linking with community gatekeepers
who had recovered from COVID-19 to dispel myths and
stigma in communities and in Tanzania, training and
working with Community Health Workers (CHWS) to
support community mobilisation. This was particularly
critical given the context of scepticism of COVID-19
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in Tanzania, which posed challenges in accepting IPC
measures in hospital.

‘we need education to community, because you and
I are both witnesses that there was a time in Tan-
zania used to believe that COVID, it is not for us,
but it is here, so if the community was educated and
equipped with knowledge.... (IDI, Hospital Director,
Tanzania)

Enhanced maintenance of devices

Across all contexts, the pandemic created an enabling
environment for enhanced focus on devices required for
SSNC. There were examples of pre-emptive supply plan-
ning, such as proactively monitoring oxygen levels and
ensuring they remain above a threshold or making alloca-
tion decisions on oxygen between wards or hospitals.

\..we take capacity measurements every day so that
we advise when it is below a certain point like now
we don’t go below 20% of the capacity so that we give
ourselves time between 20 and 10 to come and refill!
(IDI, Biomedical engineer, Woman, Kenya)
‘..because of the pandemic we have to do more of
maintenance more frequently so that our equip-
ment- number one they don’t break down and num-
ber two in case there is an issue we are able to get it
faster, before it breaks down’ (IDI, Neonatal Nurse,
Woman, Kenya)

There was a renewed emphasis on planned preventive
maintenance, in part attributed to the pandemic, but also
due to NEST360 training and influence. This included a
reduced turnaround time for maintenance of devices.
Further strategies included the use of telemedicine to
train on equipment use and increased communication
between biomedical engineers and newborn units.

Despite the positive changes, critical limitations per-
tained to limited availability of locally available spare
parts and a general lack of equipment to support SSNC,
(monitors, incubators, infusion pumps, and autoclav-
ing machines). Tragically one doctor in Nigeria narrated
difficult ethical decisions taken to share oxygen among
babies as there was limited supply of CPAP machines:

some of the equipment are limited, especially during
the pandemic. At a point in time, we had like six or
eight babies requiring ventilator support but in some
of our wards we have three CPAP machines. So, we
had to be withdrawing [babies] which is ethically
not acceptable but we have to be weighing the ben-
efits and the risks. So what we did was that babies
who were relatively stable were withdrawn from the
CPAP so that we could give access to the very sick
babies’ (IDI, Clinician, Man, Nigeria)
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Discussion

Summary of main findings

Our study presents multi-country strategies employed
across the health system during COVID-19 that served to
protect small vulnerable newborns who were admitted to
hospital. These were organised into two pathways (Fig. 3).
Pathway one involved COVID-19 specific responses with
a secondary benefitted for SSNC. This included increased
collaboration and funding and improved IPC measures
and support for oxygen systems among others. Pathway
two involved health system strengthening strategies to
mitigate negative effects of the pandemic, which may
have also benefitted SSNC. This included changes to ser-
vice delivery, HMIS, community engagement and human
resource supportive strategies. Adaptations identified
reveal opportunities to support routine newborn care if
sustained post-pandemic. Our data also explicitly dis-
cuss critical gaps that require attention and investment to
strengthen SSNC - such as a lack of mentorship among
staff and the lack of locally available spare parts for device
maintenance.

We found universal adaptations across the four con-
texts despite the different governance approaches to
COVID-19 as reflected in the stringency indices (Fig. 1)
[18]. In all contexts, new financing partnerships and gov-
ernance arrangements were leveraged to support changes
to devices, information systems and human resources,
highlighting a systems approach to pandemic response.
This occurred in a context of fear and anxiety for many
within the health system. Building trust and connection
with communities, and the provision of psychosocial
support for health workers were other critical strategies
to support a holistic pandemic response. We also iden-
tified novel differences between countries and facilities,
providing unique learning. For example, health worker
support structures demonstrated in Kenyan facilities or
government support to establish oxygen plants in Tanza-
nia could be adopted at scale.

What do our findings mean for programmes, investment
and future research?
Pathway one: COVID-19 specific responses that benefit-
ted SSNC

Policy development and guidance: Our findings high-
light the underlying inadequacy of neonatal-specific
guidance in the face of COVID-19 and the need for inte-
gration of specific neonatal guidance into wider inter-
vention strategies for health system shocks. COVID-19
led to initial disruptions to the mother-baby dyad that
threatened family-centred and respectful care [6, 11, 21,
22]. Yet we found a lack of strategies identified to sup-
port family-centred or respectful care across all con-
texts. Respectful care is both a human rights and gender

Page 12 of 16

equity issue, and it is vital that policy responses to shocks
uphold family-centred care [23]. Effective governance
and communication channels between health-care pro-
viders and regional/national health authorities are crucial
during disruptive events [21, 24] and were underlined by
our respondents as a strength in the response. Critically
though, these channels should provide communication
opportunities from the bottom-up as well as top-down;
health systems are inherently social institutions and
enacting guidelines involves navigating the social ten-
sions within health systems that may be heightened dur-
ing a pandemic [24, 25]. Our data show the participation
of key workers was limited. Inclusive policy develop-
ment has been shown to support trust among healthcare
workers, a critical component of effective health systems
and essential in times of crisis, and ensures that guide-
lines align with workers’ values [24, 25]. Participatory
approaches with health workers, families and commu-
nities to strengthen precautionary policies are required.
This could support respectful care amid disease out-
breaks [11], build trust and also bridge the gaps between
community and facility that emerged in our findings.

New domestic and pooled funding streams and multi-
sectoral collaboration identified in our study, allowed for
system investments rather than funder specific invest-
ments, which served to strengthen the health system
weaknesses that previously threatened SSNC [5]. Invest-
ments specifically in newborn care during COVID-19,
however, were limited according to our data. For example,
respondents in Malawi noted a lack of accepted funding
proposals for neonatal care, despite the influx of COVID-
19 funding and at the outset of the pandemic. This aligns
with evidence that planning and budgeting for newborns
is often dropped between maternal or child health [26].
Yet, investment in facility-based care for SSNC has been
highlighted as a high-impact intervention with a major
return on investment [27-29]. COVID-19 response cat-
alysed synergistic opportunities for SSNC, such as the
support for improved oxygen systems. Maintaining this
support for piped oxygen as a standard of care across all
facilities is critical for SSNC as our participants narrated
the painful and heartbreaking decisions they make when
there is not enough oxygen. Further research to explore
power and decision making around financial priority set-
ting at national and international scale would be valuable
to understand how to support SSNC investments along-
side broader strategies.

Strengthened IPC was reported to benefit SSNC and
should be continuously evaluated to ensure it does not
become an ad hoc outbreak response but is the standard
of care. Improved IPC, however, needs to be balanced
with the requirement to protect families’ decision-mak-
ing powers as surveys have shown family-centred care
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practices were threatened by stringent IPC measures [6].
Multi-sectoral engagement to ensure enabling infrastruc-
ture (e.g. WASH) is critical, alongside investment in PPE,
which requires consumption data for procurement and
budgeting purposes.

Pathway two: Health system mitigation strategies and
adaptations during the pandemic

Strengthening HMIS is a critical component of learning
health systems to improve healthcare delivery [30] as well
as for COVID-19 disease surveillance. Weak HMIS, and a
lack of critical SSN indicators have also been identified as
a bottleneck for improving SSNC [5]. Our study also high-
lighted a lack of data ownership and use within facilities
sampled. For instance, the use of the Reproductive Mater-
nal Newborn and Child Health scorecard was not high-
lighted as a data source to inform interventions at facility
and national levels, despite having been adopted in our
study countries, undermining accountability. Global evi-
dence from disruptive events to health systems, demon-
strated an interruption to wider HMIS during COVID-19
[16], however, our data suggest the focus on COVID-19
data collection may have supported a culture of informed
decision making. This was particularly apparent in Tan-
zania, where respondents felt increased accountability
due to government demand, oversight and training, high-
lighting the critical role of governance and education in
changing culture. Our data, particularly from Nigeria,
also highlight how investment in information technology
systems, including mobile technologies, hardware and air-
time, alongside wider systemic issues is key.

Human resource adaptations and supportive strate-
gies to fill staffing gaps and boost morale were wide and
varied across the facilities we spoke with. Some practices
such as online training to support career and capacity
development of staff, provision of financial incentives
and task shifting were common across the countries.
Task shifting has been recommended to support human
resource for health shortages [5] and could be main-
tained with clear protocols in place. This, alongside some
of the more novel practices employed may be a more
sustainable way to incentivise staff than the provision of
financial incentives, which elicited concerns and were not
always distributed. Some more novel strategies included
Malawi’s orientation programme. This was adopted in the
COVID-19 response but could confer benefit to routine
care, given the context of high staff turnover and rota-
tion [31]. The provision of transport for health work-
ers to address restrictions in movement in one Kenyan
facility could also prove beneficial to staff and neonates
as a lack of transport has been shown to be a barrier to
healthcare delivery for neonates during travel restrictions
[32]. This was provided alongside insurance and mental
health support, which are critical areas of consideration.
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The stigmatization of COVID-19 and the mental health
impact among health workers have manifested as experi-
ences of trauma and confusion [33]. Health systems have
a duty of care to health workers [34]; holistic support for
health workers may include counselling, mentoring, and
supportive supervision. This should be extended beyond
health systems shocks to ensure all health workers are
adequately supported as a routine component of their
jobs as caregivers and to reduce burn-out, a global issue
among health workers but particularly pertinent in cri-
ses. Implementation and participatory research is needed
to identify strategies to support health worker wellbeing
and mental health and heed the call of increased mentor-
ship from our respondents.

Service delivery changes and innovations occurred
across the health system in the pandemic and we report
on changes within SSNC wards, including separation by
dependency status, which was reported to reduce infec-
tion spread and improve staff morale. Respondents spoke
of using telemedicine to support continuity of neonatal
care during the COVID-19 pandemic, for training and
for device maintenance. Qualitative data on telemedi-
cine use during previous pandemics has largely only
been shown in high income country settings to date [35],
though its use during obstetric and maternal care during
lockdown settings has been evidenced in LMIC to alle-
viate healthworker fear [15, 36, 37]. There is little data
to support best practices for telemedicine that ensure a
standard of care is maintained, especially for small and
sick neonates who are particularly vulnerable [37]. Key
considerations emerging from our data relate to the
need for staff training on software use and the require-
ment for air-time to ensure this cost is not borne by staff.
This was also implied to have equity considerations for
human resources where younger staff may have to choose
between paying for PPE to protect themselves, or airtime
to protect their patients. These concerns have also been
documented in global survey data [38]. The sustainability,
feasibility and mechanism of provision of airtime direct
to staff or facilities requires exploration to ensure inequi-
ties and unintended consequences are not created.

Increased community engagement and referrals was
another call from our respondents and a fundamen-
tal strategy for infectious disease control [39]. Working
together with CHWs and community leaders was a strat-
egy used by facilities to dispel myths and misconceptions
to support continuity of care in a context of fear. These
linkages with communities, and innovations in commu-
nication platforms, e.g., television, social media, could
be leveraged beyond health system shocks for ongoing
patient education on routine newborn care practices.
Creating stronger, institutionalised referral structures is
also important to support follow up and avoid the burden
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of follow-up in health system shocks being put on indi-
vidual healthcare workers, as we found in Kenya.

Enhanced device maintenance: A renewed emphasis
on planned preventive maintenance since the pandemic
through structured means of reporting and accountabil-
ity mechanisms was a positive emerging from our data,
though may have also been influenced by ongoing work
in NEST360 on this theme. Nonetheless, the availability
of spare parts and appropriate consumables were ubiqui-
tous challenges. Addressing them requires effective and
continuous dialogue between biomedical technicians,
procurement staff and device manufacturer/distributors.
Further, empowering local production of medical sup-
plies will progress to a more sustainable model of device
maintenance and reduce life-threatening delays in pro-
curing spare parts.

Strengths and limitations of our approach

Our findings are largely consistent with broader global
literature on disruptions and mitigation strategies
for SSNC following COVID-19 [6, 9, 16, 22, 32], but
extend this to provide qualitative evidence across four
African settings. This is essential to inform strategies
for addressing future health system shocks (including
from pandemics) and share lessons learnt from across
multiple country contexts. This research collected a
large dataset from across four countries with NEST360.
We co-developed discussion guides with the wider
NEST360 team, including clinicians, policymakers,
biomedical technicians and experts in SSNC to ensure
guides were grounded in contextual realities. The com-
mon guides and co-analysis process enabled a shared
coding framework to compare across the four countries
highlighting similarities and differences, a key strength
of this research. A key limitation is the fact data were
collected from facilities in which NEST360 was work-
ing to strengthen device maintenance and information
systems, which are two of the areas reported in this
study, though themes such as IPC and policy devel-
opment likely had resonance across other facilities.
Respondents working at the national level would also
have oversight beyond NEST360 facilities. Further, the
position of NEST360 being a trusted partner with funds
had the potential to bias the results. Weekly reflexivity
sessions held among the team meant that our position-
ality as a part of NEST360 was explored and included
in our analysis process. Further, the team felt that the
strong rapport they built with respondents allowed for
open and honest reflection on how the pandemic was
handled on the ground. Finally, data in Tanzania were
collected later, which may have resulted in missed
opportunities for the Tanzanian emerging findings to
input into the other countries’ data collection. However,
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the lead researcher in Tanzania (JB) was involved in all
stages research prior, including the co-development of
the coding framework and was able contribute observa-
tions from Tanzania.

Conclusion

Building stronger and more resilient SSNC that sup-
ports a family-centred approach requires leverag-
ing investment in pandemic preparedness to support
health system strengthening. COVID-19 shone a spot-
light on health system weaknesses and required rapid
change, adaptation and innovation to maintain ser-
vices. Harnessing and learning from this will help build
resilience in SSNC. This requires deliberate efforts to
protect gains made, address gaps and secure additional
strategic investments to support sustainability. Invest-
ment cases for SSNC that build on identified mitiga-
tion strategies and embed these within existing systems
will ensure vulnerable newborns are able to survive and
thrive even when facing future health system shocks.

Abbreviations

COVID-19  Coronavirus 19 (Severe acute respiratory syndrome coronavi-
rus 2)

CHWSs Community Health Workers

ENAP Every Newborn Action Plan

FGD Focus Group Discussion

HMIS Health Management Information System

IDI In-depth Interview

IPC Infection Prevention Control

KMC Kangaroo Mother Care

LMIC Low-and middle-income countries

LSHTM London School of Hygiene & Tropical Medicine

NEST360 Newborn Essential Solutions and Technologies

OxCGRT Oxford COVID-19 Government Response Tracker

PPE Personal Protective equipment

SDGs Sustainable Development Goals

SSN Small and sick newborns

SSNC Small and sick newborn care

WHO World Health Organisation

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512887-023-04358-7.

[ Additional file 1. }

Acknowledgements

First and foremost we thank the health workers, policy makers, donors and
device distributors involved in this work and for their dedication throughout
the pandemic. We also thank the newborns, women, families and communi-
ties. We are also very grateful to fellow researchers and guest-editors who
peer-reviewed this paper, and for the input from the managing editors at BMC
and within NEST360 including Caroline Noxon, Sarah Murless-Collins and Joy
E. Lawn.

About this supplement

This article has been published as part of BMC Pediatrics, Volume 23 Supple-
ment S2, 2023: NEST360 Small and sick newborn care: learning for imple-
mentation across Africa and beyond. The full contents of the supplement are


https://doi.org/10.1186/s12887-023-04358-7
https://doi.org/10.1186/s12887-023-04358-7

Steege et al. BVIC Pediatrics (2023) 23:572

available at https://bmcpediatrbiomedcentral.com/articles/supplements/
volume-23-supplement-2.

Authors’ contributions

The NEST360 alliance conceptualised the study. DG and JEL designed the
study and secured the funding. RS led the tool development and data collec-
tion process with inputs from DG, JEL, MBK, and KK, OO, DS, MC, CE, CP, SA, NS,
EZ, SN, CB and AT. HB provided project oversight. RS conducted training and
reflexivity exercises with the team. IAQ, HM, JB, SS, GL and LB collected and
transcribed the data. RS, IAO, HM, JB, SS jointly conducted analysis. RS wrote
the first draft with inputs from DG, JEL, IAO, HM, JB, SS. All authors reviewed
and revised the manuscript and agreed the final version. The authors’ views
are their own, and not necessarily from any of the institutions they represent.

Funding

This work is funded through the NEST360 Alliance with thanks to John D.

and Catherine T. MacArthur Foundation, the Bill & Melinda Gates Foundation,
ELMA Philanthropies, The Children’s Investment Fund Foundation UK, The
Lemelson Foundation, The Sall Family Foundation, and the Ting Tsung and Wei
Fong Chao Foundation under agreements to William Marsh Rice University.

Availability of data and materials

Data sharing and transfer agreements were jointly developed and signed by
all collaborating partners. The anonymised transcripts can be accessed subject
to approval by collaborating parties.

Declarations

Ethics and consent to participateEthics and consent to participate

The complex evaluation of NEST360 was granted ethical approval from the Insti-
tutional Review Boards of the London School of Hygiene & Tropical Medicine and
Rice University. All collaborators received local ethical permissions for their data.

Consent for publication
Not applicable

Competing interests
No competing interests to declare.

Author details

"Maternal, Adolescent, Reproductive & Child Health (MARCH) Centre, London
School of Hygiene & Tropical Medicine, London, UK. 2Liverpool School of Trop-
ical Medicine, Liverpool, UK. *Aga Khan University, Nairobi, Kenya. “NEST360/
APIN Public Health Initiative, Connal Road, Yaba, Lagos State, Nigeria. *Depart-
ment of Health Systems, Impact Evaluation and Policy, Ifakara Health Institute,
Dar es Salaam, Tanzania. °Kamuzu University of Health Sciences, Blantyre,
Malawi. ’Malawi-Liverpool-Wellcome Trust Clinical Research Programme,
Blantyre, Malawi. 8Kenya Medical Research Institute, Wellcome Trust Research
Program, Nairobi, Kenya. °Department of Pediatrics, Kamuzu Central Hospital,
Lilongwe, Malawi. '°Rice360 Institute for Global Health Technologies, Hou-
ston, Texas, USA. '"Kamuzu Central Hospital, Lilongwe, Malawi. > Academy

for Novel Channels in Health and Operations Research (ACANOVA Africa),
Nairobi, Kenya. '*College of Medicine, University of Lagos, Lagos State, Nigeria.
“Malawi Adventist University, Ntcheu, Malawi. '°Department of Paediatrics
and Child Health, Muhimbili University of Health and Allied Sciences, Dar es
Salaam, Tanzania. '®Ifakara Health Institute, Dar es Salaam, Tanzania.

Received: 23 January 2023 Accepted: 10 October 2023
Published online: 16 November 2023

References

1. Lawn JE, Blencowe H, Oza S, You D, Lee ACC, Waiswa P, et al. Every
Newborn: progress, priorities, and potential beyond survival. The Lancet.
2014,384(9938):189-205.

2. UN.The 17 Sustainable Development Goals 2015. Available from: https://
sdgs.un.org/goals. [cited 2022 5th December].

19.
20.

AR

22.

23.

24.

Page 150f 16

WHO, UNICEF. Ending Preventable Newborn Deaths and Stillbirths by
2030, Moving faster towards high-quality universal health coverage in
2020-2025. Geneva: Unicef

WHO; 2020.

UN, Estimation I-AGFCM. Child Mortality and Stillbirth Estimates: UN IGME;
2021. Available from: https://childmortality.org/. [cited 2022 5th December].
Moxon SG, Lawn JE, Dickson KE, Simen-Kapeu A, Gupta G, Deorari A,

et al. Inpatient care of small and sick newborns: a multi-country analysis
of health system bottlenecks and potential solutions. BMC Pregnancy
Childbirth. 2015;15 Suppl 2(Suppl 2):S7.

Rao SPN, Minckas N, Medvedev MM, Gathara D, Prashantha YN, et al.
Small and sick newborn care during the COVID-19 pandemic: global
survey and thematic analysis of healthcare providers'voices and experi-
ences. BMJ Global Health. 2021;6(3):e004347.

Banke-Thomas A, Semaan A, Amongin D, Babah O, Dioubate N, Kikula

A, et al. A mixed-methods study of maternal health care utilisation in six
referral hospitals in four sub-Saharan African countries before and during
the COVID-19 pandemic. BMJ Glob Health. 2022;7(2): e008064.

Minckas N, Medvedev MM, Adejuyigbe EA, Brotherton H, Chellani H, Esti-
fanos AS, et al. Preterm care during the COVID-19 pandemic: A compara-
tive risk analysis of neonatal deaths averted by kangaroo mother care
versus mortality due to SARS-CoV-2 infection. eClinicalMedicine. 2021;33.

. Hedstrom A, Mubiri P, Nyonyintono J, Nakakande J, Magnusson B,

Vaughan M, et al. Impact of the early COVID-19 pandemic on outcomes
in a rural Ugandan neonatal unit: A retrospective cohort study. PLoS ONE.
2021;16(12): 0260006.

. Garcia-Prats AJ, McAdams RM, Matshaba M, Thahane L, Butteris SM, Con-

way JH, et al. Mitigating the Impacts of COVID-19 on Global Child Health:
a Call to Action. Curr Trop Med Rep. 2021;8(3):183-9.

. Asefa A, Semaan A, Delvaux T, Huysmans E, Galle A, Sacks E, et al. The

impact of COVID-19 on the provision of respectful maternity care:
Findings from a global survey of health workers. Women and Birth.
2022;35(4):378-86.

. Kc A, Gurung R, Kinney MV, Sunny AK, Moinuddin M, Basnet O, et al. Effect

of the COVID-19 pandemic response on intrapartum care, stillbirth, and
neonatal mortality outcomes in Nepal: a prospective observational study.
Lancet Glob Health. 2020;8(10):e1273-81.

. Kostenzer J, Hoffmann J, von Rosenstiel-Pulver C, Walsh A, Zimmermann

LJI, Mader S. Neonatal care during the COVID-19 pandemic - a global
survey of parents’ experiences regarding infant and family-centred devel-
opmental care. EClinicalMedicine. 2021;39: 101056.

. Roberton T, Carter ED, Chou VB, Stegmuller AR, Jackson BD, Tam Y, et al.

Early estimates of the indirect effects of the COVID-19 pandemic on
maternal and child mortality in low-income and middle-income coun-
tries: a modelling study. Lancet Glob Health. 2020;8(7):e901-8.

. WHO. Maintaining the provision and use of services for maternal, new-

born, child and adolescent health and older people during the COVID-19
pandemic: Lessons learned from 19 countries Geneva; 2021.

. WHO. Scoping review of interventions to maintain essential services for

maternal, newborn, child and adolescent health and older people during
disruptive events. Geneva: World Health Organisation; 2021.

. NEST360. Newborn Essential Solutions and Technologies 2018 [updated

2nd April 2023; cited 2023 26th April]. Available from: nest360.org.
NEST360 initial unpublished analyses.

Government BSo. COVID-19 Government Response Tracker: University of
Oxford; 2020. Available from: https://www.bsg.ox.ac.uk/research/covid-
19-government-response-tracker. [cited 2022 31st October].

Hale T, Angrist N, Goldszmidt R, Kira B, Petherick A, Phillips T, et al. A global
panel database of pandemic policies (Oxford COVID-19 Government
Response Tracker). Nat Hum Behav. 2021;5(4):529-38.

Semaan A, Banke-Thomas A, Amongin D, Babah O, Dioubate N, Kikula

A, et al."We are not going to shut down, because we cannot postpone
pregnancy”: a mixed-methods study of the provision of maternal health-
care in six referral maternity wards in four sub-Saharan African countries
during the COVID-19 pandemic. BMJ Glob Health. 2022;7(2): €008063.
Adu PA, Stallwood L, Adebola SO, Abah T, Okpani Al. The direct and
indirect impact of COVID-19 pandemic on maternal and child health
services in Africa: a scoping review. Global Health Research and Policy.
2022;7(1):20.

Asefa A. Unveiling respectful maternity care as a way to address global
inequities in maternal health. BMJ Glob Health. 2021;6(1): €003559.


https://bmcpediatr.biomedcentral.com/articles/supplements/volume-23-supplement-2
https://bmcpediatr.biomedcentral.com/articles/supplements/volume-23-supplement-2
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://childmortality.org/
https://www.bsg.ox.ac.uk/research/covid-19-government-response-tracker
https://www.bsg.ox.ac.uk/research/covid-19-government-response-tracker

Steege et al. BVIC Pediatrics

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

(2023) 23:572

Pilbeam C, Tonkin-Crine S, Martindale AM, Atkinson P, Mableson H, Lant S,
et al. How do Healthcare Workers "Do” Guidelines? Exploring How Policy
Decisions Impacted UK Healthcare Workers During the First Phase of the
COVID-19 Pandemic. Qual Health Res. 2022;32(5):729-43.

Gilson L. Trust and the development of health care as a social institution.
Soc Sci Med. 2003;56(7):1453-68.

Pitt C, Grollman C, Martinez-Alvarez M, Arregoces L, Lawn JE, Borghi

J. Countdown to 2015: an analysis of donor funding for prenatal and
neonatal health, 2003-2013. BMJ Glob Health. 2017;2(2): €000205.

WHQO. Survive and thrive: transforming care for every small and sick
newborn. Geneva; 2019.

Michalow J, Chola L, McGee S, Tugendhaft A, Pattinson R, Kerber K, et al.
Triple return on investment: the cost and impact of 13 interventions
that could prevent stillbirths and save the lives of mothers and babies in
South Africa. BMC Pregnancy Childbirth. 2015;15(1):39.

Lawn JE, Kinney MV, Black RE, Pitt C, Cousens S, Kerber K, et al. Newborn
survival: a multi-country analysis of a decade of change. Health Policy
Plan. 2012;Suppl 3iii6-28.

Sheikh K, Abimbola S. Learning health systems: pathways to progress.
Flagship report of the Alliance for Health Policy and Systems Research.
2021.

Zimba E, Kinney MV, Kachale F, Waltensperger KZ, Blencowe H, Colbourn
T, et al. Newborn survival in Malawi: a decade of change and future
implications. Health Policy Plann. 2012;27(suppl_3):iii88-103.

Kayiga H, Genevive DA, Amuge PM, Ssemata AS, Nanzira RS, Nakimuli A.
Lived experiences of frontline healthcare providers offering maternal and
newborn services amidst the novel corona virus disease 19 pandemic in
Uganda: A qualitative study. PLoS ONE. 2021;16(12): €0259835.

Kola L, Kohrt BA, Hanlon C, Naslund JA, Sikander S, Balaji M, et al. COVID-
19 mental health impact and responses in low-income and middle-
income countries: reimagining global mental health. Lancet Psychiatry.
2021,8(6):535-50.

Steege R, Taegtmeyer M, McCollum R, Hawkins K, Ormel H, Kok M, et al.
How do gender relations affect the working lives of close to community
health service providers? Empirical research, a review and conceptual
framework. Soc Sci Med. 2018;209:1-13.

Whyte H, Tai KFY, Dunn M. SARS and the maternal neonatal unit. Paediatr
Child Health. 2003;8(10):602-3.

Moyo J, Madziyire G. Use of telemedicine in obstetrics and gynaecology
in Zimbabwe during a lockdown period. Pan Afr Med J. 2020;35(Suppl!
2):89.

Galle A, Semaan A, Huysmans E, Audet C, Asefa A, Delvaux T, et al. A
double-edged sword-telemedicine for maternal care during COVID-19:
findings from a global mixed-methods study of healthcare providers. BMJ
Glob Health. 2021;6(2).

Gilmore B, Ndejjo R, Tchetchia A, de Claro V, Mago E, Diallo AA, et al.
Community engagement for COVID-19 prevention and control: a rapid
evidence synthesis. BMJ Glob Health. 2020;5(10): €003188.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 16 of 16

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Protecting small and sick newborn care in the COVID-19 pandemic: multi-stakeholder qualitative data from four African countries with NEST360
	Abstract 
	Background 
	Methods 
	Findings 
	Conclusion 

	Background
	Aim and objective

	Methods
	Study context
	Study design
	Sampling strategy and recruitment
	Data collection
	Data analysis
	Ethics

	Results
	Pathway 1: COVID-19 specific responses with secondary benefits to SSNC
	Rapid policy development and adaptation

	New and collaborative funding partnerships
	Improved oxygen supply
	Strengthened IPC practices
	Pathway 2: Health system mitigation strategies and adaptations during the pandemic with secondary benefits to SSNC
	Enhanced information systems

	Human resource adaptations and supportive strategies
	Service delivery changes and innovations
	Enhanced community engagement
	Enhanced maintenance of devices

	Discussion
	Summary of main findings
	What do our findings mean for programmes, investment and future research?
	Strengths and limitations of our approach

	Conclusion
	Anchor 33
	Acknowledgements
	References


