The Challenge
That 2.6 million newborns continue to die every year is testament to the
danger of the early neonatal period and its resistance to intervention. In
low- and middle resource settings, individual, interpersonal and
structural barriers impede the delivery of timely and vertically
coordinated healthcare to neonates. The result is an ecosystem in
which the majority of infants are born in peripheral facilities where
providers often lack the means to provide quality time-sensitive care on
site and lack the mechanisms to safely transfer infants in need of a
higher level of care. Global efforts that target provider skills with
hands-on training and paper guidelines have had only limited and
transient impact. We believe that to create significant and durable
improvements in neonatal outcomes, interventions must not only
increase individual provider skills, but also address system level
barriers in labor and supply management, as well as facilitate the
movement of newborns between facilities.

The Intervention
NoviGuide is a software application that guides nurses step-by-step
through the care of a newborn while gathering epidemiological and
inventory data to inform system-level resource allocation. The idea for
NoviGuide came from our work establishing an inpatient neonatal care
unit in the eastern Democratic Republic of the Congo. After our
physician-nurse team spent a year developing simple protocols and
training nurses, we developed the NoviGuide to help nurses maintain
their new skills and facilitate the orientation of new personnel into the
neonatal unit. We soon realized the NoviGuide provided much more
than point-of-care support for nurses – it was generating, and
transmitting, data that could guide a nimble and coordinated systemlevel response.
NoviGuide was developed through a co-design process involving
neonatal specialists, neonatal pharmacists, software developers and
frontline bedside clinicians providing care in low-resource settings.
NoviGuide includes clinical pathways for new admissions, referrals,
rounding and discharge. Rather than a simple digitization of the
guidelines, NoviGuide transforms the guidelines into a series of
questions that lead healthcare providers through the time-sensitive steps
of neonatal care, expanding lines of questioning in response to danger
signs. NoviGuide couples clinical guidance with job facilitators,
including automated drug and fluid calculations, preterm feeding
progression, vital sign and glucose level interpretation and clinical
documentation, among others. Data from nurse device interactions with
the software, including timestamps for every question answered, are
then uploaded when connected to the internet. The software works on a
mobile device and functions either offline or online.

Evaluation
We completed initial human factors and acceptability work in KwaZulu-Natal, South Africa in 2016. We then
performed a formal study of acceptability/feasibility at Tororo District Hospital in Tororo, Uganda. Twenty nurse
midwives were provided with the NoviGuide application on tablets for a period of one year between February
2017 and March 2018. We collected usage data, conducted direct clinical observations and interviewed both
participants and key stakeholders. The findings are summarized below:
1. Midwives with varying levels of mobile technology experience used the NoviGuide frequently and
consistently throughout the study period. Midwives conducted 1661 assessments and engaged with the
application for a combined 158 hours. NoviGuide was used at the point-of-care in morning, evening and
night shifts as well as on weekends.
2. Midwives improved their neonatal
knowledge as measured on pre- and
post-test scores. They also reported
improved confidence in their care of
newborns. In interviews, midwives
consistently expressed that they
believed that they had reduced the
mortality at their facility and the
number of neonatal transfers.
3. Data from nurse device interactions
were uploaded daily throughout the
study. While not the aim of this study,
NoviGuide data identified stock-outs in
essential medications, problems with medical equipment (e.g. oxygen concentrator malfunction) and
significant practitioner variation. Noviguide also identified instances where neonatal transfer was likely
indicated, defined as instances where the available equipment was unlikely to address the neonatal
condition (e.g. 28-week premature infant in respiratory distress with no CPAP).

Conclusion
To reduce national neonatal mortality, health systems in low- and middle resource settings must deploy
concentrated and finite clinical expertise, supply, and transport resources from centralized hubs to peripheral sites.
To do so efficiently requires matching these resources to an ever-changing and site-specific need. The only
people able to transmit information about site-specific conditions in real-time--including information as granular
and time-sensitive as patients in need of referral--are the extremely busy health providers caring for newborns at
peripheral sites. NoviGuide addresses the challenges health leaders face scaling neonatal care from centralized
hubs in two ways—it reduces the magnitude of the need by elevating care at peripheral sites to a basic standard
through point-of-care clinical decision support and it provides real-time data about the peripheral sites so that
health systems can respond rapidly to system barriers impeding care delivery.

