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In 2014, approximately 10.6% of all live births globally were born 
preterm.1 This translates to 15 million babies born preterm 

annually. Prematurity is the single most important cause of death 
in the neonatal period and is the second-leading cause of death in 
children under five years.2 This morbidity and mortality burden is 
higher in lower- and middle-income countries (LMICs), with 
South Asia and sub-Saharan Africa accounting for almost two-
thirds of the world’s preterm babies, and over three-quarters of 
the world’s newborn deaths due to preterm birth complications.3  

The neonatal mortality rate (NMR) in sub-Saharan Africa is 
high with an estimated regional NMR of 27.7 deaths per 1,000 live 
births.4 Although the NMR has decreased, few sub-Saharan 
African countries are on track to meet the Sustainable 
Development Goal of NMR of at least as low as 12 deaths per 
1,000 live births by 2030. One of the most populous countries, 
Nigeria, has an NMR of 36 and in Kenya, another LMIC, the 
NMR is 19.6.4 Attention is focusing on identification of low cost, 
feasible interventions to address preventable causes of death in 
LMICs in high-risk preterm and LBW newborns. 

Despite the high economic burden and clinical significance of 
prematurity, there is a paucity of data regarding the morbidity 
pattern of premature neonates in developing countries.5 Little is 
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known about their postnatal growth outcomes, and even less 
about what is being done to meet their increased nutritional 
requirements. In Uganda, for example, a retrospective study at a 
rural faith-based hospital, using in-patient records of preterm 
infants for a one-year period (July 2017 to June 2018) revealed 
that nearly three quarters of them had postnatal growth failure 

In 2018, seven neonatal units (NNUs) in Nigeria and Kenya 
collaborated with the Liverpool School of Tropical Medicine to 
establish NeoNuNet – a neonatal nutrition network in sub-

Saharan Africa.  By the sharing of expertise and experience, 
NeoNuNet hopes to improve clinical outcomes of preterm and 
low birthweight (LBW) infants across the region.

A stable preterm infant in an incubator at JOOTRH, Kisumu, Kenya. 

TABLE 1  NeoNuNet: the NNUs working in collaboration with the Liverpool School of Tropical Medicine in sub-Saharan Africa.

Neonatal unit Setting Catchment population Number of  
neonatal beds

Number of neonates 
admitted per year

Lagos University Teaching Hospital, Nigeria Tertiary 25 million 80      >1,200

Massey Street Children’s Hospital, Lagos, Nigeria Tertiary 25 million 56      1,500

Maitama District Hospital, Abuja, Nigeria Secondary 500,000 8         120-170

Ahmadu Bello University Teaching Hospital, 
Zaria, Nigeria

Tertiary 3 million 24      700-1,000

University College Hospital, Ibadan, Nigeria Tertiary 3.5 million 38      1,200

Jaramogi Oginga Odinga Teaching and Referral 
Hospital, Kisumu, Kenya

Tertiary 5 million 21      >900

Kilifi County Hospital, Kilifi, Kenya Secondary 1.2 million 18      1,200
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(discharge weight less than the 10th percentile of the expected 
intrauterine growth for the same postmenstrual age).6 Delayed 
initiation of enteral feeds and sepsis were highly associated with 
postnatal growth failure. Early initiation of enteral feeds as soon 
as possible in these infants was recommended, but no clear 
guidelines were put forth. 

Neonatal networks, including electronic linkage of clinical 
databases, are critically important platforms for documenting 
outcomes and improving care for preterm infants.7 Although a 
recent review identified 82 national or regional databases, none of 
these were in sub-Saharan Africa.8 This highly informed the 
decision, in 2018, to form a core network of seven neonatal units 
(NNUs), five in Nigeria and two in Kenya, in collaboration with 
the Liverpool School of Tropical Medicine to establish a neonatal 
nutrition network, NeoNuNet, in sub-Saharan Africa (TABLE 1). 
NeoNuNet’s vision is for these seven NNUs to work together, 
sharing expertise and experience to improve clinical outcomes of 
preterm and LBW infants across the region. 

NeoNuNet: activities  
NeoNuNet activities started in March 2018 at the annual meeting 
of the Nigerian Society of Neonatal Medicine in Ibadan. Over 60 
neonatologists, paediatricians, specialist nurses and NeoNuNet 
guests from the UK and Kenya took part in a two-day meeting of 
presentations on neonatal care in low resource settings.  Attendees 
conducted a survey of neonatal feeding practices in their units 
and also participated in choosing a set of neonatal core outcomes 
(FIGURE 1). 

In June 2018 Nigerian and UK NeoNuNet collaborators 
attended a meeting in Kisumu for Kenyan stakeholders from the 
Ministry of Health, Unicef and university teaching hospitals 
(FIGURE 2). At the workshop, the list of variables for standardised 
data collection was finalised. The NeoNuNet members also visited 
the neonatal units in Kisumu and Kilifi. 

Achievements to date 
Data collection on clinical phenotypes, enteral feeding, growth 
and outcome at discharge of newborns admitted under the age of 
48 hours, was carried out for six months in the seven neonatal 
units. De-identified data on the 2,280 neonates was entered onto a 
REDCap database (project-redcap.org) hosted at Liverpool School 
of Tropical Medicine. Data analysis is ongoing and has so far 
elucidated the burden of disease of the cohort (manuscript 
submitted for publication) and the association between time to 

full enteral feeds, and morbidity and mortality of very low birth 
weight (VLBW) babies (submitted for publication). Use of 
standardised forms and growth measurements during this period 
has also strengthened data collection during history taking in the 
various NNUs. 

An overview of systematic reviews of the evidence informing 
enteral feeding practices in VLBW babies by NeoNuNet members 
has highlighted the lack of high-quality evidence from research 
carried out in, or relevant to, low resource settings in sub-Saharan 
Africa (submitted for publication). Another study carried out in 
two of the network NNUs in Nigeria elicited neonatal core 
outcomes of choice of health workers and parents (in press).  

Sample collection  

During the same six-month period, the seven NNUs collected 
high vaginal swabs (HVSs) from mothers during delivery to 
provide a resource for subsequent analysis of the vaginal 
microbiome in mothers delivering LBW and VLBW infants in 
these settings. Thereafter, stool samples were collected from the 
VLBW infants of the mothers in whom HVSs had been collected 
to determine the acquisition of antimicrobial resistant genes in 
the faecal flora. They were also stored for future analysis of the gut 
microbiome of the VLBW infants.  

We have also pioneered innovative techniques to measure 
micronutrient status in very small blood samples (10-20µL) using 
the volumetric absorptive microsampling technology, combined 

FIGURE 1  Group work: choosing a set of neonatal core outcomes at 
the annual meeting of the Nigerian Society of Neonatal Medicine in 
2018. 

The newborn unit admission/resuscitation room at JOOTRH.

FIGURE 2  NeoNuNet delegates in Kisumu, Kenya, June 2018. 



with liquid chromatography-mass spectrometry and QPlex Array 
analysis (Quansys Biosciences, http://quansysbio.com/multiplex/ 
multiplex-assays) through a newly developed multi-channel array 
plate for assessing inflammatory markers in, and micronutrient 
status of, VLBW infants. An initial assessment of the reliability of 
finger/heel-prick samples is being assessed by comparison with 
the venous samples. Establishing these methods in capillary blood 
samples would make this novel technique readily available to 
many population groups in need of micronutrient interventions, 
including mothers in the assessment of ante-natal nutritional 
factors on clinical outcomes in infants.   

NeoNuNet aims to build capacity in neonatal units in sub-
Saharan Africa, some with limited previous research experience, 
and also engage researchers who are new to working in poorer 
countries. The network is growing to include members working in 
Uganda, Rwanda, Ghana, Malawi and Zambia. Current network 
activities include regular conference calls to share experiences of 
quality improvement initiatives and plan collaborative research 
projects. The Ibadan site has been successful in obtaining Medical 
Research Council (UK) funding for a feasibility study of 
probiotics administration in VLBW neonates. Pragmatic, large-
scale studies of affordable, feasible and safe nutritional 
interventions are planned for LBW newborns, to include research 
on longer-term outcomes. 
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photograph and video use expanded. Video recordings of teaching 
and education for parents have also been developed and are 
available to them on their vCreate account.  Online resources, such 
as DadPad and breastfeeding support have also been widely used. 

The use of video conferencing technologies for staff, such as 
Zoom and Teams, has ensured departmental meetings and teach-
ing can continue and created new opportunities to connect and 
collaborate with colleagues locally, nationally, and internationally. 

The use of technology for outpatient consultations has also 
transformed practice. Telephone and video consultations that had 
been discussed for years were rapidly embedded in practice. 
Feedback has been broadly positive, though some families and 
clinicians have missed the reassurance of a face-to-face 
consultation.  

Staff have also adapted their roles to meet the new challenges. In 
one of our units, nursery nurses volunteered to become part of a 

FIGURE 2  The neonatal unit daily update sheet – a simple but 
effective tool for communicating with staff and families during 
COVID-19. 

FIGURE 3  A video messaging service for families.
new Family Care Team, with a wide remit to support families. 
They provide emotional, psychological, financial support and 
signposting, as well as support with breastfeeding and 
developmental care, relieving some of the stress for new parents 
and staff. The team has also provided virtual sibling support and 
sibling packs. They keep in touch by telephone with parents 
unable to visit daily. Expectant parents, no longer able to look 
around the NNU before their baby is delivered, are offered a video 
tour of the unit – available on vCreate. The positive effect of this 
on families and staff has been significant; going forward we hope 
to embed the Family Care Team as part of the establishment. 

Help has also come from outside.  A local taxi service donated a 
free journey for parents travelling to and from the hospital each 
day – helping financially and negating the risk of public transport. 
In Scotland, the universal Neonatal Expenses Fund pays for 
parents’ travel, meals and now additionally for accommodation, 
when required. Well-wishers and staff have also ensured that the 
units are well supplied with food and drinks; we have not gone 
hungry and have felt the love and support of our wider 
communities and friends. 

Conclusion 
The SARS-CoV-2 pandemic has brought about many challenges to 
neonatal services. Communication, restricted parental access and 
the discomfort of wearing PPE have been highlighted. However, 
positives have also been seen with better teamworking, infection 
control practices and a greater awareness of each other’s well-
being. We have embraced technology and new ways of working. 

Practices and teams have had to adapt but have done so rapidly, 
using readily available resources and innovative ideas. Many of 
these will be taken forward into the post-COVID era further 
increasing the quality of FICare.
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the mean (SD) standard scores in the 

external validation sample approximated 

the normative mean (100; SD 15) on both 

scales, demonstrating good external 

validity. Moreover, the proportions of chil-

dren with developmental delay were close 

to the proportions expected in the general 

population (FIGURE 2A). For example, 16% 

of children in the external validation 

sample had mild to severe cognitive delay 

and 16% had mild to severe language 

delay, both of which are comparable with 

the 16% expected within the normal distri-

bution. Similarly, 2% and 3% had at least 

moderate to severe cognitive or language 

delay respectively, similar to the 2.5% 

expected in the normal distribution. Small 

differences between the two samples were 

expected as children in the external valida-

tion sample were all born at term and 

more were living in less deprived areas 

than children in the standardisation 

sample.  

Clinical validity  

In order to test clinical validity, we applied 

the standard scores to anonymised 

PARCA-R data from two samples of chil-

dren known to be at high risk for develop-

mental disorders. If the PARCA-R has 

good clinical validity, then the standard 

scores in the clinical validation samples 

should be lower, on average, than those 

expected in the general population. Indeed 

this was the case. Using the norms tables, 

the standard scores were applied to 

PARCA-R data for 692 children born very 

preterm (<32 weeks’ gestation; PANDA 

Study) and 764 children with suspected or 

confirmed sepsis during the neonatal 

period (UK arm of the INIS Trial). As 

shown in TABLE 3, mean standard scores for 

very preterm children were 6-9 points 

lower than the normative mean, and for 

children with neonatal sepsis they were 11-

14 points lower. Furthermore, the propor-

tions of children with developmental delay 

were substantially greater than in the 

general population for both very preterm 

children (FIGURE 2B) and those with 

neonatal sepsis (FIGURE 2C), demonstrating 

clinical validity.  

Using the PARCA-R 

The methods and results of the standard-

isation study, including the investigations 

of external and clinical validity, were pub-

lished in 2019.13 We have since produced a 

test manual,8 which includes all the infor-

mation needed to score and interpret the 

questionnaire and use it in clinical  

practice. The PARCA-R is available for use 

non-commercially; the questionnaire, test 

manual and associated resources can be 

downloaded for free from the PARCA-R 

website (www.parca-r.info). The website 

also includes an electronic version of the 

questionnaire that can be completed by 

parents or professionals to generate raw 

scores, and an online score calculator that 

can be used to generate the standard 

scores. The output from the score calcu-

lator can either be saved as a PDF or 

printed for the child’s medical notes. The 

questionnaire can also be scored by hand 

in less than five minutes using the instruc-

tions and norms tables provided in the 

manual. To correct for prematurity when 

assessing children born preterm, standard 

scores can be derived by hand using the 

appropriate norms table in the manual for 

the child’s corrected age at assessment, 

rather than his or her chronological age, or 

by entering the child’s expected date of 

delivery, rather than date of birth, in the 

online score calculator.  

As the PARCA-R is now standardised 

and has demonstrated clinical validity, it 

can be used with confidence to determine 

a child’s developmental level relative to the 

norm and to identify delay by applying 

conventional SD-banded cut-offs, as 

follows: 

■ mild delay: standard scores 70-84 

(corresponding to standardised scores  

-2 SD to < -1 SD)  

■ moderate delay: standard scores 55-69 

(corresponding to standardised scores  

-3 SD to < -2 SD)  

■ severe delay: standard scores ≤54 

(corresponding to standardised scores  

< -3 SD).  

It is important to note that, as the 

PARCA-R was standardised on children 

aged 23.5 to 27.5 months, the question-

naire should be completed at this age 

(chronological or corrected) in order to 

derive the standard scores. Although 

previous studies primarily used the raw 

PRC scores for identifying children with 

delay, the use of PRC standard scores may 

FIGURE 2  Proportion of children with developmental delay in the external and clinical validation samples.  Figure 2a – external validation 

sample; Figure 2b – children born very preterm (<32 weeks’ gestation); Figure 2c – children with suspected or confirmed sepsis in the neonatal 

period. Expected proportion of children with moderate/severe delay in the general population: 2.5%; Expected proportion of children with 

mild/moderate/severe delay in the general population: 16%.
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Pregnancy and the postpartum period 
represent a period of change and 

adjustment in a mother’s life, especially  
if childbirth is complicated and the life of 
the mother or baby is endangered.1 An 
infant’s admission to the neonatal unit 
(NNU) is an understandably stressful 
experience for parents and comes with a 
wide range of psychological and emotional 
challenges. Having to face these psycho-
logical and emotional stressors can greatly 
impact upon a mother’s psychological 
wellbeing.2 

Mothers on the NNU are at greater risk 
of psychological distress, with up to 39% 
meeting the criteria for postpartum 
depression.3 This is in contrast to rates of 
between 10 and 20% for the general 
population of mothers developing anxiety 
and depression following childbirth.4 
Traditionally, postpartum depression is 
described as being under-identified, under- 
diagnosed and under-treated.5 In an NNU 
setting, this may be partially explained by 
the fact that the child is the patient as 
opposed to the parents. This could 
potentially lead to a mother’s psychological 
needs being overlooked in comparison 
with her critically ill child.6 

The current study follows a review of the 
maternity service at Salisbury District 
Hospital (SDH) and a previous pilot study  
(published in 2012) aiming to equip 
maternity staff with skills in recognising 
and referring mothers exhibiting psycho-
logical distress for support.7 Maternity staff 
from SDH underwent psychological assess-
ment skills training (PAST), and were 
trained to administer the HADS as part of 

Administering the Hospital Anxiety and 
Depression Scale within a neonatal unit 
 
Within recent years there has been an emphasis on developing effective psychological screening 
for mothers within postnatal mental health services. This study builds upon a previous pilot 
study that introduced psychological assessment skills training to community midwives. 
Following this training, a local standard was implemented, requiring the Hospital Anxiety and 
Depression Scale (HADS) to be administered at day two following birth, and then every ten days 
after this. The current study assesses the experiences of neonatal unit staff administering the 
HADS five years on.

Christopher James Anderton1  
Psychological Wellbeing Practitioner 
 
Bianca Thomas1 
Senior Psychological Wellbeing Practitioner  
 
Sarah Pestell 2 
Psychotherapist and Counsellor 
 
Nigel North2 
Consultant Clinical Psychologist and Head  
of Department 
 
1Steps to Wellbeing, Dorset Healthcare 
University NHS Foundation Trust 
2Department of Clinical Psychology, Health 
Salisbury NHS Foundation Trust 
shc-tr.clinicalpsychology@nhs.net 

 Keywords 

postpartum depression; psychological 
screening; neonatal unit; hospital anxiety 
and depression scale; thematic analysis 

 Key points 

Anderton CJ., Thomas B., Pestell S., North 
N. Administering the Hospital Anxiety and 
Depression Scale within a neonatal unit. 
Infant 2020; 16(4): 147-50 
1. Mothers on the NNU are at greater risk 

of psychological distress, which can 
have a detrimental impact on the baby 
and the family unit.  

2. Detecting psychological distress is vital. 
3. Staff interviews were conducted and 

thematically analysed. Results showed 
that the HADS was beneficial to 
mothers and clinical practice, and 
helpful for identifying and enhancing 
access to psychological support. 

their expanding roles as healthcare profess-
ionals. The training was delivered over 
three sessions lasting two hours each. They 
found this training, alongside establishing 
a clear referral pathway, significantly 
increased staff confidence in recognising 
psychological distress and referring 
mothers to the Clinical Psychology 
Department. This is, of course, vital in a 
modern healthcare system where there is 
an emphasis towards giving equal status to 
both physical and mental healthcare.8 

National Institute for Health and Care 
Excellence (NICE) guidelines state that 
health professionals may consider the use 
of the HADS as a screening tool in 
perinatal populations.9 However, this has 
now been implemented as a standard on 
the NNU at SDH. The use of the patient 
health questionnaire-2 (PHQ-2) as an 
alternative screening tool for mothers has 
been previously reported to yield high false 
positive rates,10 hence the implementation 
of the HADS, which has been found to be 
more accurate.7 For mothers, inadequate or 
absent psychological treatment can result 
in a range of adverse psychological, social 
and employment outcomes including the 
risk of relapse. Postnatal depression also 
has profound consequences for the child  
in terms of attachment and psychological 
development.11 One study in particular 
found that all cases of adolescent 
depression in its sample were associated 
with depression in the mother during 
pregnancy and early life.12 Moreover, 
evidence suggests that children whose 
mothers had experienced perinatal mental 
illness are at increased risk of prematurity, 
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Background 
There are 14 regional neonatal transfer 
teams working across the UK. They have 
the unique role of moving babies between 
hospitals: babies will be transferred from 
their local hospitals into specialist or 
tertiary units if they need ongoing 
intensive care and transferred back to their 
local hospital when their clinical condition 
improves. ANTS is hosted by Cambridge 
University Hospitals NHS Foundation 
Trust and comprises a team of senior 
neonatal doctors and nurses with specific 
expertise in neonatal transfer, emergency 
bed service co-ordinators, and ambulance 
drivers who together are responsible for 
emergency transfers and repatriation of 
neonates between the 17 hospitals within 
the East of England region and beyond. 

Evidence from China and the UK shows, 
respectively, that 9% and 5% of babies 
born to mothers hospitalised with  
COVID-19 test positive for SARS-CoV-2,1,2 
and there have been cases of neonatal 
COVID-19 reported in the literature.3 
However, there have been no literature 
reports of managing suspected or 
confirmed neonatal COVID-19 during 
transfer of babies between hospitals, 
making guideline creation in this area 
uniquely challenging.  The National Neonatal Transport Group 

(NTG) released guidance on neonatal 
transfer of suspected or confirmed 
COVID-19 infection at the start of the 
UK’s pandemic.4 Since then, ANTS has 
moved four suspected or confirmed 

Minimising COVID-19 transmission risk 
during neonatal transport: a practical 
approach from ANTS  

The Acute Neonatal Transfer Service of the East of England (ANTS) has been involved in the 

transfer of four suspected or confirmed neonatal SARS-CoV-2 (COVID-19) cases. Through this 

unique clinical experience and related educational activities, we have constructed additional 

practical recommendations aimed at minimising horizontal SARS-CoV-2 spread during neonatal 

transfer. Here we present these recommendations for consideration by neonatal transport teams 

and neonatal units managing neonatal COVID-19 transfers. 
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1. Neonatal transport teams and units 

may be involved in moving suspected or 
confirmed neonatal COVID-19 cases. 

2. Guidance on managing such transfers 
has already been published by the NTG 
and ESPNIC. ANTS has compiled 
additional practical recommendations 
from its experiences.   3. Together these recommendations will 

minimise horizontal SARS-CoV-2 spread 
during neonatal transfer.   

neonatal COVID-19 cases. From this 
unique clinical experience, in conjunction 
with an educational programme of 
simulation and timely debriefs (FIGURE 1), 
ANTS has developed additional recommendations for consideration by 

neonatal transfer teams and units involved 
in neonatal COVID-19 transfers. These are 
novel, practical recommendations intended 
to supplement existing COVID-19 
equipment advice on, for example, use of 
personal protective equipment (PPE) or 
using closed suction systems. Our 
recommendations, when used in combin-
ation with guidance published by the 
NTG,4 the European Society of Paediatric 
and Neonatal Intensive Care (ESPNIC),5 
and the Royal College of Paediatrics and 
Child Health (RCPCH),6 aim to minimise 
risk of horizontal SARS-CoV-2 spread 
during transfer of suspected or confirmed 
neonatal COVID-19 cases. 

Recommendations for neonatal 
transport teams The following steps are recommended for 

neonatal transport teams.  Educate the team 
■ Simulate transfer of suspected/ confirmed COVID-19 cases. ■ Hold a timely debrief following simulation and clinical cases. ■ Share learning with your team and 
regional neonatal units. ■ Contact your tertiary units to clarify 

their COVID-19 infection control 
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