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Background

The goal of the United Nations is a global neonatal mortality rate (NMR) lower than 12/
1000 by 2030. In stark contrast, facility-based care of small and sick newborns is limited
and substandard in many low-income countries (LIC). There is a need to identify broad
packages of high-quality and low-cost, sustainable interventions suitable for scale-up in
fragile states and high burden countries. This article describes the process, output, and
experience of establishing a neonatal special care unit (NSCU) at a governmental hospital
in Somaliland.

Methods

We collected data from administrative documents, staff experiences, patient registries,
and primary caretaker interviews covering 164 admissions through 5 months and
systematized the findings within the 6 building blocks of the health care system (WHO).

Results

Running an NSCU in a Somali context is both possible and feasible when implementers
are willing to bridge gaps on all health systems building blocks simultaneously. A verified
NSCU survival rate of 85% within the first year was achieved - in line with reputable
neonatal wards in the wider Eastern Africa. General caretaker satisfaction was rated as
“good.” Major challenges were lack of a national regulatory framework, including an
effective funding allocation; staff unfamiliarity with detailed guidelines, protocols, and
job descriptions; and poor availability of medicines and other neonatal disposables. For
less than US$175 in running cost per patient, including staff salaries and major
equipment replacements, 75% of small and sick newborns received
admission-to-discharge curative care. Public demand for facility-based newborn care was
quickly growing during the implementation phase. Neonatal nurses quickly drift to
nongovernmental and urban employers without a persistent and deliberate overcapacity
in training courses and a strong public retention policy. A 100% service coverage in
Somaliland will require dedicated wards (NSCU) with equipment at all hospitals with a
labor ward, and training and deployment of about 400 neonatal nurses.

Conclusions

The described package of interventions may have the potential for further scale-up to
district hospitals in Somaliland. Policymakers and hospital administrators should strive
for a stronger national regulatory, administrative, and technical framework in neonatal
curative care, facilitating the simultaneous development of all of WHO’s 6 health systems
building blocks. We expect many of the findings to be transferable to the wider Somalia
and other fragile LIC.

Neonatal mortality rates (NMR) in Somaliland were 42  uncertainties.2 The latest Levels & Trends in Child Mortality
per 1000 live-born in 2011—among the highest in the states an NMR of 37 in the wider Somalia, down from 45
world.! More recent estimates are projections with large in 1990.3 Such slow decline is often seen in fragile states.*
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Neonatal Care ~ Small Neonates

ANC ~ Obstetric Care

Figure 1. A well-functioning continuum of care is
necessary for achieving healthy newborns. The circle
highlights the activities that have been falling behind
in the maternal and newborn health programming in
low and lower middle-income countries.

Compared with the previous 30 years, a ten-fold improve-
ment in yearly mortality reduction will be needed to reach
the third Sustainable Development Goal (SDG) NMR of 12
by 2030.5

The Ministry of Health (MoH) in Somaliland has previ-
ously identified neonatal healthcare as one of several areas
that need particular attention. By the end of 2021, the na-
tional development plan targets an NMR of less than 35/
1000.67

Neonatal health interventions can be grouped into a)
preventive and community-based interventions, including
antenatal care; b) improved immediate peripartum care for
mother and baby; and c) curative and supportive care for
sick and small/premature newborns. All components seem
necessary to reach the NMR target.8 In low- and lower mid-
dle-income countries (LLMIC), curative care by itself can
save 20-30% additional lives.%10 Inpatient treatment of
small and sick newborns is currently facing the largest im-
plementation challenges among all maternal and newborn
interventions in African countries and has received too lit-
tle attention in newborn health programming in conflict ar-
eas.!112 Somaliland is no exception. There is a huge need
to scale up quality neonatal inpatient care to bridge the
necessary continuum of care (Figure 1). Leaning on esti-
mates from Kenya and India, there should be as many in-
patient neonatal beds and neonatal nurses in a hospital as
there are deliveries per day.1314 At present, a crude birth
rate of 37.4/1000 population, an estimate of 4 million So-
malilanders, and a facility delivery coverage of 33% trans-
lates to 136 births per day — and needed number of NSCU
beds and nurses.!> Full delivery coverage would require
about 400 beds and nurses.1¢

With this grand challenge at hand, a neonatal special
care unit (NSCU) with second-level care capacity was estab-
lished in the top referral chain of Somaliland in the year
2013.10

This article describes the process and output of a broad
package of interventions framed within the six WHO health
system building blocks.!” We characterize the neonatal
ward population and the level and quality of care for the
purpose of comparison. We also present challenges and
lessons learned along the way. We hope that hard-won ex-
periences can be valuable for health workers, program man-
agers, and governmental officers, especially in fragile states
with little progress in NMR reduction.*

METHODS
SETTING

Somaliland is the breakaway republic in the North-Western
corner of Somalia, bordering Djibouti and Eastern Ethiopia.
Hargeisa Group Hospital (HGH), Somaliland’s only govern-
mental tertiary hospital, was built in 1953. Today it has a
capacity of about 450 beds, including medical and surgical
wards, radiology department, and lab services. Several
medical and nursing schools utilize HGH for practical
teaching and training. Three maternity wards serve about
5500 deliveries a year.!® Vacuum and Caesarean Sections
(CS) are performed on strict indications, contingent on the
families’ consent.

Until 2012, sick neonates were treated alongside the
mother or in the pediatric wards of the hospital with no
specific allocated staff, management guidelines, resuscita-
tion protocol, or registration of neonatal outcomes. Prema-
ture and small for gestational age (SGA) children were usu-
ally discharged as soon as the mother was fit to leave. From
the perspective of the neonate, service readiness and qual-
ity were sparse and reflected the neonatal service in the
public hospitals of the country at large.

DATA

A mixed-methods approach is presented in this article. We
assessed administrative documents from Jan 2013 to Dec
2014 and obtained information from key staff involved in
the NSCU for the qualitative descriptions. We also per-
formed a retrospective, structural assessment of labor and
newborn readiness for care in August 2013, using data col-
lection forms and standard operating procedures from the
Nairobi Newborn Study.1920 An observational, retrospective
cohort study of 164 patients admitted to the NSCU from
June to October 2013 (the first 5 months of regular NSCU
activity) provides the quantitative characterization of the
neonates. After ward discharge, research assistants phone-
interviewed primary caretakers in Somali. We assessed the
families’ experience with the NSCU-care using a 5-point
Likert scale and translated a final, open response into Eng-
lish. Further details about the cohort study with the out-
come of the intervention on neonatal mortality and mor-
bidity have been published elsewhere.!8

We plotted the quantitative data in EpiData v.4.0. De-
scriptive analyses were performed in Microsoft Excel v.15.32
and IBM SPSS Statistics 25. We recoded birthweight and
gestational age into ordinal variables. Birth, admission, and
discharge dates were the basis for temporal variables.

ETHICS

All the caregivers provided informed consent for the phone
interview. The database was de-identified before statistical
analyses. All work was conducted following the declaration
of Helsinki ethical principles for research.
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PROCESS, OUTPUT, AND EXPERIENCES

The hospital director initiated the NSCU program and in-
volved international stakeholders already providing
mother-child health (MCH) in Hargeisa city. Health Poverty
Action (HPA), which supported the city’s primary MCH clin-
ics, the referral system, and the maternal wards in HGH,
provided funds for infrastructure and equipment. In ad-
dition, NNM - a regional nongovernmental organization
- was ready to provide technical, logistical, and capacity-
building expertise.

In light of previous disruptions of international health
operations and limited financial and technical resources in
the community, the partners identified 6 overarching prin-
ciples in the inception phase:

1. Focus on doing basic activities well before moving on
to more advanced activities.

2. Local sustainability of furniture, equipment, and con-
sumables.

3. Modeling quality care, derived from every woman and
child’s inherent equal value, uniqueness, and dignity.

4. “Training the trainer’s” philosophy in all educational
components.

5. Conceptualize the maternal and neonatal wards as 1
entity where integration and capacity building should
flow in both directions.

6. Stepping up all necessary interventions simultane-
ously.

The partners undertook a needs assessment within the
framework of the 6 WHO health system building blocks,
identifying necessary activities and interventions for estab-
lishing facility-based care of small and sick newborns.17 We
repeated the assessment as the ward developed. Table 1 de-
scribes the final, comprehensive package of interventions.

We searched for a comprehensive guide that could sup-
port the identified principles, training, and work and chose
the Integrated Management of Pregnancy and Childbirth (IM-
PAC) guideline Managing Newborn Problems: a Guide for
Doctors, Nurses and Midwives, supplemented with Kangaroo
mother care, a practical guide for the management of pre-
mature and small for gestational age (SGA) babies. Both are
published by the WHO.21,22

1. INFRASTRUCTURE

HPA erected the NSCU inside the maternity ward as a
4x4-m, wall-protected cubicle about 15 m from the labor
room (Photo A). The cubicle was able to host 4 critically
ill neonates within its boundaries at a time. Neonates with
minor health issues were monitored and treated alongside
their mothers in the maternal wards close to the labor ward.
Table 2 summarizes how we equipped the unit.

Often, adjustments of new equipment were necessary,
and the local manufacturing processes could take several
months. Phototherapy machines were made in a metal
workshop using regular “white” fluorescent tubes following
principles described elsewhere.23 We placed resuscitation
tables and warming lamps with infrared exchange bulbs in

the labor room and outside the cesarean section operation
theatre. Continuous Positive Airway Pressure (CPAP) was
provided by modifying adult oxygen prongs in half-filled
water bottles (Bubble-CPAP) using guidelines from the Ki-
jabe Hospital in Kenya (Photo B).

Reliable electric power was a continuous challenge. Un-
der-dimensioned electrical wiring and regular power-cuts
put heaters, monitoring devices, and oxygen concentrators
out of service. Infrared bulbs, extension cables, and fuses
of regulators had to be changed more often than expected.
Battery-powered electrical equipment and backup oxygen
cylinders helped us maintain continuous treatment in most
situations. Although several up-to-date incubators had
been donated to the hospital, challenges with power, clean-
liness, and sustainability kept us from using them. The staff
gradually learned to calibrate and maintain most of the
unit’s equipment, but major repairs were still a challenge:
We were not able to train local technical maintenance staff.

2. MEDICAL PRODUCTS AND TECHNOLOGIES

Several necessities were not available in Somaliland at the
time of implementation (Table S1 in the Online Supple-
mentary Document). We had to import Phenobarbitone iv,
Cefotaxime iv, and 10% glucose despite all being on the
WHO Model List of Essential Medicines for Children.24 Even
so, finding the appropriate medical disposables was a big-
ger challenge than medicines. Dialogue with a pharmaceu-
tical whole-seller company to stock the items in-country
did not materialize. Instead, the ward developed a lockable
store for items that international hospital staff brought
from Kenya at irregular intervals. We used a simple stocking
system with “in and out” signing to ensure accountability.

At the time of the cohort study, vaccination was not a
routine activity of the NSCU. The provision of OPV, BCG,
and Tetanus was incorporated during 2014 in collaboration
with the local WHO office.

Although Somaliland is a hot country, winters and nights
may be chilly. With a little tradition for baby clothes and di-
apers, hypothermia is a common challenge. A sub-project
called Ilmo Dugsoon (Keeping Babies Warm) provided 2 di-
apers and locally tailored newborn jackets, socks, and hats
in cotton and fleece (Photo C). Small, premature, and hy-
pothermic newborns were clad in knitted wool sweaters and
blankets, if not kangaroo cared, or under infrared warming
lamps.

3. HEALTH WORKFORCE
NSCU STAFF

Eligibility criteria for neonatal nurse training were diploma
or BSc and fluency in English since trainers would have
to be international. We developed a 3 months intensive
training course followed by 9 months internship. Managing
Newborn Problems: a guide...2! was the core curriculum of
the study, delivered by 40 hours of didactic teaching, 300
hours assisting in the NSCU and labor ward, and 40 hours of
trainee-to-mentor practice of necessary skills.2! We stan-
dardized skills and procedures using the free videos from
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Table 1. Overview of the identified interventions needed within each health system building block (WHO) when
establishing the neonatal special care unit in Somaliland, 2013.

INTERVENTION

DESCRIPTION

1. Infrastructure

Housing A room in conjunction with the maternity wards. Mothers stay in the maternity beds.
Water Establish clean water in 1 sink.

Electricity Increase the capacity of fuses, cables, and sockets.

Main Buy durable, geographically as close as possible. Local manufacturing if possible.
equipment

Maintenance

Train hospital maintenance staff on new equipment.

Cleaning

Clean the room twice a day, establish a dedicated place for cleaning all reusable equipment of
neonates.

2. Medical Products And Technologies

Medicines, Identify gaps in the Somaliland essential medicines list. Assess availability in hospital and private
disposables, pharmacies. Establish a reliable supply chain with a store and stock system. Provision and cold-chain
feeds, and for vaccines.

vaccines

Newborn Locally acceptable, locally manufactured, preventing hypothermia.

clothes,

diapers

3. Health Workforce

Neonatal nurses and doctors

Recruitment

Twelve national nurses and 2 doctors based on eligibility, attitudes, and motivation. International
pediatrician and neonatal nurse, 1-year contract for developing the unit and modeling patient care.

Training Develop a 3 months curriculum. Use well-tested tools. Lectures, scenarios, skills, assessments,
exams. Training the trainer's philosophy. On-job re-training of skills. New class every year.
Internship Nine months, interns paired with experienced neonatal nurses.

Accreditation

Approval of a 1-year postgraduate training with MoH and National Certification Board.

Retention

One year minimum, after which the diploma is released.

Midwives and operation theatre staff

Training

Able to recognize newborn danger signs, newborn resuscitation (HBB), breastfeeding techniques,
using diagnostics, and mastering treatment protocols.

Nurse students and medical students

Training and
assessment

Integrate neonatal training in undergraduate pediatric curriculums and assessments in partnership
with the medical and nursing schools on pediatric rotation at HGH.

4. Information Systems and Monitoring

Routine data

Neonatal register book - coordinate/agree with MoH Staff training-courses assessment.
Quantitative data for availability, functionality, and cleaning of life-saving commodities.

Neonatal
ward-charts

Pediatric charts are not suitable; design charts for the neonatal unit.

Protocols Identify existing or develop new ones for levels of care, admission, discharge, main diagnosis case
and definitions and treatments, maintenance, and cleaning.

guidelines

Mortality Once a week, as part of the ward staff meeting.

audit

Quantitative
research

Use routine data and structured follow-up interviews with mothers to assess risk factors for disease,
morbidity, mortality, quality of care, and the unit's regular activities.

5. Leadership, Governance and Task Distribution

Structure Develop ward procedures, rotas, and job descriptions and integrate training, internship, and regular
positions.

Contracts of Trainees and staff. Salaries according to hospital/MoH policy.

work

Supervision Compliance with contracts, protocols, guidelines, ward routines, job descriptions, and rotas. Staff

meetings.
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Coordinative With key stakeholders inside and outside of the hospital at regular intervals. Minutes and action
meetings points.

6. Health Care Financing

Budgeting Defining cost for each building block and responsibility (NNM, HPA, hospital, MoH, out-of-pocket)

Contracts Multiparty contracts for organizational responsibilities in funding and follow-up.

Photo A. Inside the neonatal cubicle, viewing the
labour ward through the open door, Hargeisa Group
Hospital, 2013. An oxygen concentrator, a
resuscitation table, and an examination bench is seen.
The Helping Babies Breathe flowcharts on the wall. (FV
Walmann, 2013)

Table 2. Major equipment in the NSCU at Hargeisa Group Hospital, Somaliland 2013.

Equipment n Provision
Cupboards/examination table 2 Local carpenter
Shelves 1 Local carpenter
Resuscitation table with overhead heater 3 Imported
Resuscitation table 2 Local carpenter
Phototherapy machine 2 Local metalwork
Measuring-board for length 1 Local carpenter
Neonatal weight 2 Imported
Oxygen concentrator 2 Imported
Oxygen splitter/outlet 1 Imported
Bag-valve-mask (size 0 and 1) 5 Imported
Pulse-oximeter with neonatal probes 2 Imported

Point of care blood glucometer 2 Local pharmacy
Point of care hemoglobinometer 2 Local pharmacy
Infrared warming lamp 3 Imported

Sink with running water 1 Local plumber
Water heater 1 Local shop
Refrigerator 1 Local shop
Bubble -CPAP many Locally made
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Photo B. A Bubble-CPAP made from a water bottle and
modified adult oxygen-prongs. (FV Walmann, 2013)

Photo C. A Newborn baby with the Ilmo Dugsoon
clothes and diapers. An unopened pack adjacent. The
parents have agreed to the picture. (E Heen, 2014)

the Global Health Media Project category “small baby, new-
born and breastfeeding”.2> A supervision-signed logbook
ensured that every skill was performed correctly and in-
dependently a sufficient number of times. Students had to
pass exams with MCQ and short answers, neonatal resus-
citation OSCE, case scenarios, and medicine calculations
(Appendix S1 in the Online Supplementary Document).

A pediatrician, a nurse specialist in neonatal intensive
care, and a bi-lingual BSc nurse trained the first 6 neonatal
nurses between February and May 2013. A second course,
utilizing the first batch as assistant trainers, was run from
October 2013 to have 12 fully trained neonatal nurses in the

unit after 1 year. This course ran into a number of recruit-
ment disagreements and was delayed for several months.
Furthermore, 2 trainees left the course despite receiving a
salary, the prospect of losing a new degree, and the con-
tractual obligation of reimbursing the training cost in-
curred.

Two motivated junior doctors signed a one-year training
contract. They were trained in the same curriculum as the
neonatal nurses and received further lecturing and supervi-
sion from the pediatrician over the next 9 months. Several
internet resources and books were identified and made
available in the ward (Appendix S1 in the Online Supple-
mentary Document).

At the end of 2014, the neonatal nurse course was ap-
proved by the Ministry of Health and National Health Pro-
fessions Commission as a one-year postgraduate diploma in
neonatal nursing

TRAINING AND INTEGRATION OF UNDERGRADUATE
CURRICULUMS

All neonatal trainees, most midwives, operation theatre
staff, and medical students in GYN/OBS/PED rotation were
trained in basic neonatal resuscitation through the Helping
Babies Breathe simulation course in collaboration with the
Kenya Paediatric Association (KPA).2¢ The accreditation ra-
tio was above 90%. To help the staff transition from resusci-
tating a mannequin to confidently resuscitating a newborn,
the 3 international trainers spent considerable time en-
couraging and supervising in the labor room. Mannequins
were available in the wards for weekly re-training under the
supervision of 3 hospital staff, who had become trainers in
the HBB course. As the HBB skills spread across hospital
staff and medical students, we saw a massive increase in re-
suscitation efforts and positive newborn outcomes.

Medical students in pediatric rotation received training
in basic neonatal assessment and followed the medical doc-
tors in clinical work. The skills obtained were integrated
with their clinical logbook and the final pediatric OSCE
exam.

4. INFORMATION SYSTEMS AND MONITORING

IDENTIFICATION, REGISTRATION, DIAGNOSIS, AND
TREATMENT

Admission criteria for the NSCU are presented in Table 3.
The neonatal register book utilized the hardware of the
general national in-patient ward book, but provided new
headings glued on top of the existing, expanding the num-
ber of variables from 1 to 2 pages (Table S2 in the Online
Supplementary Document). In this way, the hospital Health
Management Information System (HMIS) was upheld,
whereas additional and necessary information was recorded
and stored systematically in anticipation of an MoH-ap-
proved neonatal HMIS.

With the need for accurate vital signs monitoring and
medicines/fluid provision, the existing hospital charts for
pediatric patients were abandoned and new charts devel-
oped: The most important was the admission chart with
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Table 3. Typical signs in newborns, defined in Managing Newborn Problems: a Guide for Doctors, Nurses and
Midwives,21 leading to NSCU Admission. Admission policy similar to 13

Domain Symptoms

Cardio-pulmonary

Heart rate < 100 or > 180 /min, persistent

Respiratory rate < 30 or > 60 /min, persistent
Grunting or massive chest in-drawings

Apnea >20s
Neurological Convulsions or spasms

Jitteriness, persistent

Lethargy and reduced consciousness
Skin Pallor

Central cyanosis
Jaundiced in solar light

Axillar temperature < 36 or > 38°C

Gastro-enteral Poor feeding

Vomiting

Metabolic

Blood glucose < 25 mg/dI, not responding immediately on feeds

Hb < 13 g/dl and clinically affected

clinical findings, medicine administration, monitoring of
vital signs, and feeds chart. Evaluation of their usability was
an ongoing process, and all charts underwent minor modi-
fications.

Because there were no nationally approved treatment
protocols for small and sick neonates, we developed NSCU
protocols for resuscitation, sepsis, fluid requirements, hy-
poglycemia, seizures, phototherapy, and HIV prophylaxis
from the 2 essential guidelines,21,22 adding elements from
new evidence.27-30 Regular death audits based on the prin-
ciple “no name, no blame, no shame” were modeled with
guest teachers from the KPA, but were not incorporated
routinely.

The HBB trainers supervised maintenance of resuscita-
tion equipment and did weekly registration of availability,
functionality, and cleanliness. This type of ongoing vigi-
lance was unfamiliar to the hospital staff and not possible
to sustain over time.

The mean missing information ratio from the NSCU reg-
ister book was 10% across 19 variables during the cohort
study. Apgar score (1-5min), minutes of resuscitation, dis-
charge diagnosis, and weight were missing in 77%, 42%,
16%, and 9% of cases, respectively. The most recorded vari-
able was delivery type with 98%. To uphold the quality of the
register, we implemented weekly assessments followed by
reminders and clarifications.

INPATIENT CHARACTERISTICS

Of the 72 neonates that received ventilation with bag-
valve-mask (PPV), median, 75, and 90 percentile ventila-
tion times were 3, 5, and 10 minutes, respectively (Table
4). Birthweight below 2500g affected 32%. The distribution
of gestational age by birthweight in clinical categories is
presented in Figure S1 in the Online Supplementary Doc-
ument. Seventy-four percent were admitted between birth
and 24 hours of life, and 75% of children were discharged
within 5 days (Figure 2). The overall self-discharge rate
was 29%, and 25 out of 164 (15%) died during the hospital
stay.18 In 16% of cases, at least 1 main diagnosis was re-

vised between admission and discharge (Table 5). At dis-
charge, there was also an increase in more mature patho-
physiological diagnoses from 50 to 69%. There was a
tendency of “lumping” of identical diagnoses within certain
weeks. The data revealed that 79% of the neonates received
K-vitamin soon after birth, whereas tetracycline eye treat-
ment and BCG were not provided at all.

USER SATISFACTION

We asked the caregivers how they found the stay and care
at the neonatal unit. Of the 90 respondents, 11 were never
present in the neonatal unit. Among the remaining care-
takers—mainly mothers— 8 (10%) rated the stay as very
poor or poor, 10 (13%) found it acceptable, 28 (35%) good,
and 33 (42%) excellent, with an average mean /median
score of 4.0, 5 being the maximum score.

The women were encouraged to elaborate on the rating.
Three caretakers had negative experiences related to absent
staff, poor thermal control, and lack of oxygen. A thematic
grouping of the positive comments indicated that the staff
was caring, hardworking, supporting, competent, and avail-
able around the clock. The emphasis was on “well cared
for” and “good staff.” Many respondents underscored the
importance of providing oxygen, medicines, feeds, warm
clothes, and diapers.

STRUCTURAL ASSESSMENT

A systematic inventory of equipment, consumables, and
medicines for labor and newborn care provided an overall
score of 66%. Readiness of care required a score higher than
80% (Table S3 in the Online Supplementary Document).1?

5. LEADERSHIP, GOVERNANCE AND TASK DISTRIBUTION

Training contracts for neonatal trainees and work contracts
for staff were put in place. We agreed about salary with the
hospital administration and the MoH, trying to find a level
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Table 4. Peripartum data of 164 neonates admitted to the NSCU at Hargeisa Group Hospital, June through

October 2013.
Frequency Percent Missing

Sex Female 54 34.8 9
Admission from Gynecological ward 14 8.7

Post cesarean section ward 32 19.9

Maternity ward 105 65.2

MCH-clinic or Home 10 6.2 3
Mode of delivery Spontaneous vaginal delivery 93 57.8

Prolonged 4 2.5

Breach 3.1

Vacuum 5.6

Cesarean section 44 27.3

Other 6 3.7 3
Meconium in amniotic fluid* 66 434 12
Premature rupture of membranes* 43 28.7 14
Positive pressure ventilation (PPV) immediately after birth* 51 35.7 21

* The variable is dichotomous; only risk associated category shown

30

20

Percent

1] 2 4 ] -1 10 12

Time
hetween
birth and

admission

W54
Wisd
W35d
W45-72 h
W24-48 h
W <24h

16 18 20 22

Length of stay in the neonatal unit

Figure 2. Length of stay by admission time after birth in 148 neonates at Hargeisa Group Hospital. Less than 24

hour’s stay equals 0 days.

that honored their additional competency and yet locally
sustainable.

A practically-oriented job description was instrumental
in communicating expectations and setting a standard in
areas where improvement was desirable (Appendix S2 in
the Online Supplementary Document). Supervision of new
trainees, and medical and nursing students, was part of
this description (Photo D). We developed standard oper-
ating procedures that guided admission, treatment, care,
handling of equipment, and shift reports.

The 2 medical doctors worked 4 hours in the morning,
6 days a week, and otherwise shared on call. Together they
provided about 80 hours of active work per week during the
cohort study.

One of the neonatal nurses was appointed head of the
ward with extended responsibilities, including making ro-
tas. Two or 3 nurses usually covered the ward at all times,
divided into morning, afternoon, and night shifts with short
overlaps for oral shift reports. With fixed times for hospital
staff transport, this overlap was challenging.
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Table 5. Discharge diagnoses (defined as primary and secondary if more than 1 diagnosis was justified) among
those 135 children registered with at least 1 diagnosis at both admission and discharge.

Primary Secondary Total (%)
Asphyxia * 39 6 45 (28.3)
Respiratory distress 1 3 4 (2.5)
Sepsis * 23 5 28 (17.6)
Prematurity * 24 1 25 (15.7)
Hypoglycemia 2 1 3 (1.9)
Meconium Aspiration Syndrome. * 12 0 12 (7.5)
Seizures 2 1 3 (1.9)
SGA/Feeding problem 0 (2.5)
Bleeding 0 (1.3)
Other t 26 7 33 (20.8)
Total 135 24 159 (100)

* Considered the more mature pathophysiological diagnoses.

T Other constituted hypothermia, jaundice, feeding difficulties, HIV-exposed, low 02, anemia, skin rash, head swelling and malformations of hydrocephalus, esophageal atresia,

meningomyelocele, and ear and eye abnormalities.

Photo D. A health worker in training is placing a
cannula intravenously. (FV Walmann, 2013)

We trained mothers with their families to be actively in-
volved in caring for their sick newborns: They should be
able to administer feeding and warming/KMC and discover
danger signs.

Families living close to the hospital were encouraged
to return for follow-up after discharge. We followed some
small/premature children for months; others were never
seen again.

As the NSCU developed a positive reputation, private
hospitals also wanted to improve care for sick newborns.
During 2014, some of the nurses were recruited to other
hospitals in addition to, or instead of (when contracts ex-
pired), forcing the hospital to employ nurses without
neonatal training for work in the NSCU.

Coordinative meetings between the NSCU and the ma-
ternity wards, hospital administration, the MoH, INGOs,
and UN stakeholders became essential in ensuring that ef-
forts were moving in the same direction.

6. HEALTH CARE FINANCING

Budgeting was incomplete at the outset because the run-
ning cost was challenging to predict. In retrospect, with
about 50 patients and an average of 200 bed days per
month, the running cost was approximately US$140 per pa-
tient and US$35 per bed day (Table 6). The average price of
medicines, feeds, and disposables in treatment of 1 neonate
per 24 hours in 2013 were US$10-15. Of this, 2-5 were out
of pocket. The group of implementers covered 80-90% of
the total running cost. Few families declined admission for
financial reasons.

Additional costs in the package of interventions were the
training courses themselves, 2 short-term teams from the
KPA, the 3 international clinicians, and a full-time inter-
vention/program manager employed by NNM.

Several INGOs and national institutions shared the fi-
nancial responsibility for establishing and running the
NSCU. It soon became apparent that multiparty contracts,
including budgets, were necessary for assessing commit-
ment and fostering transparency. Still, financial constraints
and payment delays were common.

COMMUNITY AWARENESS AND ADVOCACY

There had been a widespread perception among health
workers at the hospital that nonbreathing, small, and sick
neonates were beyond treatment. A few months into the
package of interventions, this attitude started to change, as
staff eye-witnessed blue-tinged, nonfeeding, fast-breath-
ing, and convulsing newborns stabilized and beginning to
thrive. Families arriving home with live children from the
newborn unit were the best ambassadors for spreading this
new expectation of newborn treatment to the community.
Albeit not in our initial plans, we realized that the NSCU
could create a community expectation for better newborn
healthcare in general. The graduation of the neonatal
nurses was broadcast on national television, and later, the
President’s wife made an official visit to the neonatal ward.
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Table 6. Running cost of the NSCU at Hargeisa Group Hospital at the end of 2014 with an average of 200 patient

bed days per month.
Category Number Us$
Medicines, feeds, and disposables, adding 10% contingency 1 2540
Replacement of equipment 1 500
Electricity 1 300
Water 1 40
Salaries neonatal nurses (n = 10), doctors (n = 2) and cleaners (n = 2) 14 3700
Total per month 7080

A short documentary about the unit, with the aim of com-
munity awareness and crowdfunding, was also developed
and spread on social media (https:/www.youtube.com,
watch?v=0I1ZO]PFbdz8).

OVERWHELMING NEEDS

Towards the end of 2013, the NSCU was overwhelmed with
an increasing number of sick neonates referred from other
hospitals and MCH’s. With the momentum now created,
a new neonatal ward of more than 100 m? was designed,
built, and equipped close to the labor room through funds
from several stakeholders. The ward was officially opened
in September 2014. Six key staff visited 2 neonatal intensive
care units in Addis Ababa, Ethiopia, in preparation for es-
tablishing and managing the new and larger ward.

DISCUSSION

We have described the implementation of a broad package
of interventions aimed at improving survival and reducing
morbidity in small and sick newborns at the top referral
hospital in Somaliland.!8 The implementation process and
output have been analyzed within the framework of the 6
health system building blocks.

INFRASTRUCTURE

We had positive experiences with inviting the local crafts
community to tailor the main components of the NSCU.
The benefits were easy access to repairs and duplication
and increased community involvement. The trade-off was
less accurate and efficient equipment, but not important
enough to discourage this strategy for the future.

MEDICAL PRODUCTS AND TECHNOLOGIES

There are several whole-sellers of medical consumables and
medicines in Somaliland. We assumed that at least one
would be willing to import necessities on our behalf. How-
ever, apparent demand or an expectation of a growing con-
sumer volume is necessary before commercial import be-
comes attractive. If not a governmental activity, a
possibility in the future could be to ensure a long-term mo-
nopoly contract for such items, making it more likely that
initial financial loss will be covered in the long run.

Journal of Global Health Reports

HEALTH WORKFORCE AND TRAINING

In light of the critical shortage of health workers in many
LLMIC, there is an ongoing exploration of how to create
the needed neonatal staff.31:32 We opted for recruiting BSc
nurses because we were restricted to train and supervise in
English. We also hoped they would be instructors in later
neonatal nurse courses. Meanwhile, long term, the ques-
tion remains: Shall neonatal staff be trained from BSc or
auxiliary midwife/nurses? In our experience, the general
ability to learn, specific mathematical skills, and a caring
and thorough attitude are more important than a broad
health professional training, similar to suggestions from
India3334 and Malawi.35

The importance of ensuring that a new training program
is appropriately integrated with the national health staffing
plans from the outset cannot be overemphasized; similarly,
to ensure a seamless transition from trainee to hospital em-
ployee when finances for new permanent positions are re-
stricted and need political negotiation.

The neonatal nurse curriculum of 3 months duration was
trimmed to the bone: Integrating didactic teaching with
the relevant protocols in the ward secured a short way
from learning to implementation. Practically all opportu-
nities were used to teach and mentor “as we worked.” The
skills logbook ensured proficiency and experience before
performing critical skills alone. Developing and getting ap-
proval for a postgraduate course is resource-demanding,
and we strongly support the call for better coordination and
resource availability across LLMIC.32

Every health worker involved in labor with newborns
needs the skills of basic newborn resuscitation and care.
Nurses and midwives in Somaliland were exposed to several
different neonatal life-saving skills courses run by various
programs in 2012-14. Having the hospital—or, even bet-
ter—the country sticking to 1 training course and resus-
citation protocol is beneficial in collaboration, staff de-
ployment, re-trainings, and monitoring of performance and
outcome.

Twelve neonatal nurses soon became fewer, and the re-
maining were overloaded. We should have trained between
18-24 to absorb trainee dropout, absenteeism, sick and ma-
ternity leave, and holidays. Likewise, doubling the number
of doctors trained would make their on-call duties sustain-
able, bearing in mind that they also did work in other de-
partments or hospitals.
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INFORMATION SYSTEMS AND MONITORING

In our experience, it takes time to develop a culture of doc-
umentation, information flow, and monitoring, and even
longer to start using these data for quality improvement
(QI). Register book completeness was at the level of a simi-
lar assessment in Kenya, but the recording of vital informa-
tion needs further improvement compared with hospitals in
other LLMIC.36:37 In places where mortality audits are im-
plemented well, it turns out to be a critical learning and QI
tool.38 We wonder if a lack of confidence in the “no blame”
policy made implementation difficult.

Our leading guide for NSCU development, diagnosis, and
treatment, the Managing Newborn Problems: a guide..., fit-
ted our needs.2! Focused on clinical symptoms and signs as
the basis for management and treatment, it was well suited
for a hospital with limited diagnostic capabilities and did
not even require the correct diagnosis for proper case man-
agement. The book is used in numerous LLMIC across the
world. Published in 2003, it is now in dire need of a slight
expansion and inclusion of new evidence. We believe an im-
proved layout and more use of flow charts would improve
usability further. Turning the book into a smartphone app
may increase the potential for use and ease regular updates.

More than half of the neonates needed support and
monitoring less than 72 hours. Seventy-five percent were
discharged within 5 days, almost identical to 76% in a com-
parable Ethiopian study,3” but shorter than the average of
NSCUs in India.16 The findings demonstrate a high turnover
in the NSCU and the potential to prevent disability and
death with modest investments.

A self-discharge rate of 29% warrants further investiga-
tion, viewed in contrast to the low self-discharge rate of
2.7 and 1.7% in a Nigerian and South Sudanese study.40:41
So also with the admission of only 35% girls, less than in
Kenya (45%), but equal to findings in rural Ethiopia (35%)
and North-Central Nigeria (38%).36,39,40

Comparing the distribution of diagnoses, birthweight,
gestational age, and mortality outcome in the NSCU, 15%
mortality is quite similar to achievements from NSCUs in
neighboring countries, detailed elsewhere.!8

“High-quality health services use evidence-based prac-
tices; are well-organized, accessible, and adequately re-
sourced; are safe, efficient, timely, and people-centered”.10
When asked, mothers in our study generally indicated high
service satisfaction. Their answers were quite similar to
other women across the globe who prioritize affordable, re-
spectful, and dignified care; water, sanitation, and hygiene;
medicines and supplies; and an increased number of com-
petent and well-supported midwives and nurses. %42

The structural assessment showed a need for further im-
provement of the availability of medicines, disposables, and
equipment: A score of 66% corresponds to the lowest quar-
tile of hospitals with neonatal services in Nairobi County.

WARD ACTIVITIES

Despite all the evidence-grounded work in the NSCU, we
acknowledge several possibilities for improvements. First,
we had too little focus on the prevention of retinopathy

of prematurity (ROP). ROP is a growing challenge in LMIC
and is now estimated to constitute 10% of all childhood
blindness on the African continent.43 Second, we did not
develop protocols on clustering care, proper positioning,
and pain management, partly because it was unrealistic to
pay attention to “soft” targets when the staff capacity was
limited, and the focus was on skills to increase survival.
Third, KMC was an unfamiliar concept in Somaliland and,
for reasons that need further qualitative exploration, was
challenging to implement on a broad scale. Some families,
however, embraced the idea, and even a few fathers did kan-
garoo care. Last, our post-discharge follow-up for prema-
ture babies was not systematic. In light of the widespread,
long-term problems documented after a stay in neonatal
units in LMIC, follow-up needs further specialized devel-
opment, including outreach services for rural and nomadic
families.44-46

LEADERSHIP AND GOVERNANCE

Modeling efficient and respectful supervision is necessary
for skills building and QI, another to incorporate such su-
pervision into everyone’s job description. We had positive
experiences with including the expectation in the position
title, like “assistant trainer” and adding a small bonus to
the monthly salary. Envisioning the country’s long-term
goals may help individuals view themselves as part of
something bigger and create a desire for change.

Like a clockwork, an NSCU is more than the sum of the
individual components, and the quality never better than
the weakest building block. To excel, the staff need to con-
ceptualize how a complete NSCU or NICU is meant to func-
tion. In the transition from the smaller to the larger NSCU,
it was helpful to visit several larger NICUs in Ethiopia and
discuss and process strengths and weaknesses in what we
experienced. When the staff realized that our “infant”
NSCU, in some aspects, was performing at the level of rep-
utable institutions in the region, it created a sense of pride
and eagerness to develop further.

The Somali people have a strong oral tradition, and writ-
ten agreements and documents cannot enforce compliance.
We found that flexibility and consensus seeking, as new
challenges arose, were necessary for something to work
well. A too rigid program in its methods, implementation,
or timeline is almost bound to fail in a Somali context.

Although the packages of interventions touched peripar-
tum care through close collaboration with the labor ward
and HBB training of midwives, there was never a program-
matic integration of the two intersections of maternal and
newborn health (MNH), and conflicts of interest were in-
evitable. If possible, we believe care of laboring mothers
and small and sick newborns should be administratively
under the same head, with shared responsibility for survival
and disabilities.

We experienced that training and clinical work chal-
lenges often originated at the administrative and regula-
tory level, and it was necessary to engage at all levels,
simultaneously or consecutively, to find solutions. As sup-
ported by research, we gradually realized the importance
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of top-down, well-coordinated policies, targets, programs,
funding, protocols, HMIS, and training manuals.*

HEALTH CARE FINANCING

The implementation model of this NSCU required consid-
erable funds, mainly for infrastructure, major technical
equipment, and the cost of hosting an international team
during the first year. Such a “kick-start” will probably also
in the future require international support; most of the
public funds for health care in Somaliland are vested in
local staff salaries. However, financial sustainability will
increase as the national staff become the new program
managers and trainers. Somaliland has a growing private-
for-profit health care segment, also covering MNH. Com-
petition for highly skilled health staff necessitates a strong
focus on retention within the public health system. Col-
laboration with local communities in the recruitment of
trainees may create stronger social expectations of and
support for continued service within the public MNH sys-
tem.

CONCLUSIONS

Starting a public hospital NSCU in a Somali context is fea-
sible when implementers are able to bridge gaps on all
health system building blocks simultaneously. The major
challenges in implementing quality service for small and
sick newborns were poor availability of medicines and other
neonatal disposables, lack of a national regulatory frame-
work and funding allocation, and staff unfamiliarity with
detailed protocols, standard operating procedures, and job
descriptions. Public demand for facility-based newborn
care is present and may grow quickly with awareness cam-
paigns and proof of concept. Without a continuous overca-
pacity in neonatal nurse training courses and a firm reten-
tion policy, neonatal nurses will soon be absorbed by other
parts of the health system. We believe this broad package of
interventions has a potential for further scale-up to district
hospitals in Somaliland, possibly using the NSCU at HGH as
a national training hub, but a long-term sustainability as-
sessment of this first NSCU is yet to be done.
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