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The main risk factors for preterm babies developing retinopathy of prematurity (ROP) are poorly administered supplemental oxygen,
infections, poor weight gain and transfusion of blood products, meaning ROP is sensitive to the quality of neonatal inpatient care provided,
especially the nursing care. Nurses are the primary caregivers in neonatal units and play a critical role in preventing ROP related
blindness. We discuss the role of the neonatal nurse in prevention of ROP based on a framework of five dimensions of care: specialist
knowledge, clinical advocacy, leadership and mentorship, service management and counselling. Developing the role in the prevention
of ROP needs to be supported by a wider movement to develop core training competencies and national benchmarks for neonatal
nurses. As part of the national newborn action plans, countries such as India have an opportunity to play a leading role in developing the
nursing role  in minimising the rates of visual impairments and blindness due to ROP.
Keywords: Clinical advocacy, Counselling, Leadership, Specialist knowledge, Service management.

The highest rates of retinopathy of prematurity
(ROP) are in low- and middle-income
countries (LMIC), where common workforce
challenges such as lack of access to safety

equipment, and insufficient numbers of staff trained in the
care of the preterm infant, may limit the ability of health
workers, especially nurses, to provide quality care [1,2]

Nurses, as the primary medical care-givers in neonatal
intensive care units (NICU) and special care newborn units
(SNCU), play a critical role in the prevention and
management of ROP. A set of studies on health system
bottlenecks to the scale up of quality inpatient care for
small and sick newborns highlighted a number of nursing
workforce challenges in LMIC, such as a lack of
mentorship, supervision and leadership to improve the
quality of care [1,3] Qualitative work in India described
need to increase competency-based training and improve
pre-service and in-service nurse training curricula to
include specialist content on newborn and preterm care,
including ROP prevention [4]. Even in higher income
countries where facilities are usually better resourced,
Hamilton, et al. [5] demonstrated a positive correlation
between newborn outcomes and the number of qualified
nurses working on a given shift. Despite the fact that many
of the risk factors for ROP are mediated by nursing
interventions, the specific role of nurses in preventing and
managing ROP has not been systematically described.

Davy, et al. [6] described five dimensions of the

nursing-role based on a framework developed at the
International Conference for Neonatal Nursing hosted in
2010, with participation of over 80 participants from 13
countries. We have adapted and built on this framework to
describe the role of nurses in prevention and management
of ROP (Box I).

NURSING ROLE IN PREVENTION AND MANAGEMENT OF
ROP

We discuss five dimensions of the nursing-role and how
these relate to the prevention and management of ROP;
specialist knowledge, clinical advocacy, service manage-
ment, leadership and mentorship, and finally, counselling
and support. With due attention to these five dimensions
of nursing care the principle risk factors - poorly -
administered supplemental oxygen, infections, poor
weight-gain, and transfusion of blood products – can
potentially be mitigated. We explore each dimension in
the subsequent sections. Rates of ROP are an important
indicator of a facility’s ability, including the nursing
component, to provide high-quality care to premature and
LBW babies.

Specialist Knowledge

Once admitted to a special care unit, specialist knowledge
on the management of respiratory distress syndrome
(RDS) and apneic episodes is a mainstay of neonatal
nursing care and requires understanding of the
sensitivity of the premature newborn to their
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environment, the function of oxygen, and its safe
delivery. As oxygen supplementation is one of the major
risk factors for ROP, the nursing role requires balancing
the preterm newborns’ need for oxygen to survive, while
minimizing the damage caused to the immature vascular
structure of the eye. The risk of ROP increases if partial
pressure of oxygen in arterial blood of preterm baby is
more than 80 mm Hg [7]. To ensure partial pressure of
oxygen between 50 to 80 mm Hg, saturation levels need to
be monitored with pulse oximetry and maintained
between an optimal threshold of 90-93% [8]. The target for
saturation in preterm neonates is 88-94% [9]. When
desaturations do occur, confident nursing practice is
needed to allow the infant time for spontaneous recovery
accompanied by slow titration of oxygen levels when
needed [10]. The clinical algorithm presented in Fig. 1
shows the nursing action sequence for provision of safe
oxygen therapy at the cot-side. Specific responsibilities
may vary between settings, but clearly designated roles
and protocols for nurses and midwives, supported with
the appropriate competency-based training, can help to
emphasise the nursing role.

Whilst the majority of the nursing role in preventing
ROP occurs during care on the neonatal unit, there are also
important nursing considerations during labour and birth

that can mitigate the risk of visual impairment in premature
babies.

Care for mothers with threatened preterm labour: The
World Health Organisation (WHO) recommends
antenatal corticosteroids be given to mothers where
preterm (<34 weeks) birth is threatened, to support fetal
lung maturation and thereby reducing need for
respiratory support [11]. In some settings, this
intervention is administered by trained nurses (or
midwives), but specialist training and knowledge on
identifying circumstances for their appropriate and safe
use as per WHO criteria are needed,including appropriate
assessment of gestational age and adequate obstetric
and newborn care [11-13].

Care in the labour room: The “Golden Hour”: Once in
the delivery room, the first hour of life of a preterm
newborn, referred to as the “Golden Hour” requires
effective communication, the application of evidence-
based protocols, algorithms [14-15] and checklists to
manage the complex decisions and tasks necessary in the
first hour of life to maximise survival and minimise the
exacerbation of morbidities [16,17]. Nurses and midwives
require specialist knowledge on surfactant administration
[11], delayed cord clamping [18], the appropriate level of

BOX  I DIMENSIONS OF THE NURSING ROLE IN PREVENTION AND MANAGEMENT OF RETINOPATHY OF PREMATURITY

• Specialist knowledge on the risk factors for retinopathy of prematurity (ROP)
Nurses develop specialist knowledge on the risk factors for ROP for preterm and low birth weight (LBW) babies
to promote best practices; the rational use of oxygen (safe oxygen levels, use of pulse oximetry and management
of apnoeic episodes and respiratory distress syndrome) support for adequate weight gain and prevention of
infection, as part of comprehensive quality neonatal care.

• Clinical advocacy to protect preterm babies from visual impairment due to ROP
Nurses act as the clinical advocate for the preterm and LBW baby, protecting them from unnecessary
interventions, pain and contact to minimise the risk factors for ROP and ensure adherence to clinical guidelines
as part of comprehensive quality neonatal care.

• Mentorship and leadership for education and training on prevention of ROP
Nurses act as leaders of the multidisciplinary team caring for preterm and LBW babies, mentoring junior staff
on protecting eyes from ROP. Prevention of ROP is included in neonatal nursing education and training
programmes.

• Service management for the prevention of ROP
Nurses ensure optimal day-to-day organisation of inpatient care services for preterm babies to minimise risk
of ROP, including adequate infrastructure, management of staffing numbers and skill mix, availability of safe
oxygen delivery and monitoring equipment, and accurate documentation of care. Nurses ensure that services
for preterm and LBW babies includes timely eye screening and organisation of follow up services.

• Support and counsel families on ROP throughout the continuum of care
Nurses provide support and counselling to parents and carers on ROP and the specific needs of preterm and
LBW babies, including the need for quality, family care during inpatient stay, and on ROP screening and
adherence to follow-up care post discharge.

Adapted from Davy, et al. [12]
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respiratory support for resuscitation when needed,
judicious use of supplementary oxygen and use of
continuous positive airway pressure (CPAP) instead of
invasive mechanical ventilation wherever possible [8,11].
Strategies to stablize the infant’s temperature in the
delivery room and during transport to the inpatient unit
should also be considered [16].

Clinical advocacy

Nurses, as the primary cot-side carers, act as the clinical
advocates and their role is critical to protect these babies
from unnecessary exposure to risk factors, including
painful interventions that may increase need for oxygen
supplementation. A qualitative study of neonatal nurse’s
in the NICU in Australia showed that nurses perceived
their role as using their clinical knowledge and experience
to advocate for the best interests of the infant and family
[19]. This involves ensuring that preterm babies receive a
comprehensive package of quality neonatal care that
minimises the chance of poor outcomes.

Ensuring warmth (thermo-regulation), infection
prevention measures and providing support allows
adequate weight gain, and minimises the risk of infection.
Poor weight gain and infections are major risks to newborn

survival, but are also independent risk factors for ROP [20-
22]. Infection control procedures, such as hand-washing
for all staff and visitors before contact with the newborn
and practices such as keeping separate implements for
each baby at the cot or incubator side (e.g. stethoscopes,
thermometers, and swab containers) and regular cleaning
of equipment helps to reduce rates of infection. Kangaroo
mother care (KMC) involves direct and continuous skin to
skin contact between the infant and mother. Alongside
numerous other benefits, KMC helps to reduce many of
the risk factors that are associated with ROP, specifically,
improving weight gain and reducing the incidence of
infection [23-25]. KMC is primarily a nurse-led intervention
with medical support and forms a cornerstone of care for
the preterm baby [1,6, 26]; it can be delivered intermittently
in intensive care units or as a mainstay of care for clinically
stable LBW and/or premature newborns [21].

Extremely premature babies (<28 weeks) have
increased risk of ROP and most will require intensive
supportive nursing care with mechanical ventilation.
These infants may not be stable enough for prolonged
KMC with the mother or tolerate oral feeds, layering the
risk factors for ROP. Advocating for the adjustment of
environmental factors (minimal handling, noise and light)

Fig. 1  Nursing action sequence for provision of safe oxygen therapy to preterm and LBW neonates at the cot side.
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and developmental care are core components of nursing
role that will maximize the chances of healthier
developmental outcomes in extremely preterm newborns,
including vision, hearing and cognitive function [27,28].
Unnecessary painful interventions or failure to consider
comfort and pain has clear ethical implications. Pain can
lead to desaturations and unnecessary use of supple-
mental oxygen, increasing ROP risk. The use of charts and
protocols for comfort and developmental positioning
during procedures are critical considerations for nurses to
minimise painful procedures and reduce unnecessary
oxygenation. Evidence is emerging on the importance of
involving parents, especially mothers, in optimizing
comfort of the newborn, which has clear implications for
the nursing role in both high and low income settings
[29,30]. The specific role of pain and comfort management
during ROP treatment has a substantial literature base [31]
and neonatal units can develop context specific, evidence
-based clinical guidelines.

Leadership and Mentorship

One of the greatest resources in neonatal units are
experienced nurses. The demand of providing quality
nursing care for premature newborns requires training
and experience from within the nursing profession to
mentor junior staff. Continuous learning and professional
development cannot occur in a vacuum and leadership is
required to create a multidisciplinary team and a
workforce structure that provides supervision and
mentorship. Recent qualitative work in India on
educational barriers of nurses caring for sick newborns
has shown that mentorship for nursing development
needs to be incorporated into existing pre-service and in-
service training programs [4], which could include
components on safe oxygen use and ROP. Nurse leaders
organize the sustainable systems [32] and obtain the
necessary resources that can support the quality care
needed to prevent ROP. In Latin America, educational
workshops for nurses on the delivery and monitoring of
oxygen have been shown to be effective in reducing the
incidence of severe ROP [33]. The POINTS (Pain control,
optimal oxygenation, infection control, nutrition
interventions, temperature control, and supportive care)
of care educational package focuses on six key areas of
nursing practice and uses practical demonstrations as
part of teaching workshops to help nurses identify areas
of quality improvement on their unit [34]. A study  in Brazil
showed that a strong participatory approach was
effective in improving nursing knowledge on oxygen
saturations and increasing compliance on setting of alarm
limits [35]. The pathway between knowledge and
application of evidence-based actions is complex.
Education programs need to be embedded in a supportive

system and often adapted and tailored to different levels
of nurses, and made specific to different hospitals or
neonatal units. Leadership from within the nursing
profession to advocate for policies on educational
opportunities and competency based training programs
is needed to make sustainable change.

Service Management

Factors aside from knowledge clearly play a role in the
provision of quality care [35] and when health systems are
challenged by constraints such as staff shortages, lack of
drugs and equipment and outdated policies and
guidelines, the ability of health providers to provide high
quality care is adversely affected [1,2]. Nurses play a key
service management role, which involves coordinating the
service to ensure environmental and structural conditions
are in place. If rates or ROP are to be kept low, this service
management role is a key, including consideration of the
number of staff on each shift and appropriate skill-mix for
the case load. Many settings do not have recommended
staff to patient ratios (in the UK this is 1:1 care for NICU
and 4:1 for special care baby units) [3,36, 37]. As part of the
accreditation for neonatal nurses, this also need to be
supported by policies that prevent nursing staff rotation
to other wards and units [38]. Effective service
management to prevent ROP involves ensuring the
necessary supplies and processes in place, including
safety checks on equipment (pulse oximetry, oxygen
distribution systems and monitors with the correct alarm
limits). Guidelines and protocols should be available on
the ward (eg. algorithms on safe oxygen titration and alarm
limits), and can be displayed as wall posters or kept in care
plans for individual babies. As a minimum, running water
and soap, disposable gloves, sterile linen and
disinfectants should be present on all units caring for
premature infants. Culturally appropriate, inclusive
visitation polices (especially for mothers) that allow for
KMC are important considerations for all nurse managers
on neonatal units and need to be supported by the
appropriate guidelines, pre-service and in-service training
and updates. At a higher management level, nurse
managers need to be involved in ROP policy and guideline
review processes to ensure that they are appropriate and
actionable at a ground level and can be disseminated to the
appropriate levels of the health system. Checklists,
registers and monitoring systems need to be part of
management systems. Nursing care that babies receive
should be carefully documented with limited numbers of
core indicators that feed up to higher management levels,
aligned with the national monitoring plan [39].

Maximizing the nursing role in prevention of ROP
extends beyond day-to-day inpatient care and also
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includes assisting in screening and treatment of ROP, if
indicated. Table I illustrates the nursing role in eye
screening and ablative therapy for ROP. The early
identification (screening) of sight threatening ROP (i.e.
stages requiring laser treatment, as defined by American
Academy of Paediatrics) [40] followed by urgent treatment
can improve the prognosis. Screening and treatment
guidelines have been shown in high-income settings to
contribute to minimising ROP related blindness and, given
their role in managing ROP services, nurses should be
involved in their development, dissemination and
implementation [41].

There is potential for developing a cadre of specialist
ROP nurses that can perform ROP screening in place of
ophthalmologists, particularly in tertiary-level hospitals.
Preliminary research has demonstrated that nurse-perfor-
mance of ROP screening was as accurate as screening
carried out by an expert pediatric ophthalmologist. In
settings where this is feasible, particularly tertiary-level
hospitals, this could be considered an area for developing
a more specialist role and nursing leadership in the
prevention of ROP, including use of technologies such as
telemedicine [42-46].

Counselling

Breastmilk has multiple benefits for preterm babies,
including protection against ROP [47,48]. Nurses play a
key role in supporting and counselling mothers on
breastfeeding and breastmilk expression, including
supporting KMC. Davy, et al. [6] described the impor-
tance of communication skills and treating families with
respect, dignity and providing emotional support when
needed, especially to mothers. Care of preterm infants
extends beyond their stay on the unit and management of
ROP requires support for families to adhere to screening
and treatment programs, including attending follow-up
visits.

Low cost nurse-led strategies of using ‘Red and Green
cards’ given to mothers was found to be effective in
enrolling unscreened infants into ROP screening in a study
in Bangalore [49]. Mothers of infants weighing ≥2000 g
were given red cards (signifying risk of ROP). Part of this
card, with details on the infant’s weight, date of birth and
contact details were kept on, the unit to facilitate sending
out reminders to the mothers to come for follow up and
mothers were contacted when necessary. Once infants
weight >2000 grams, the mothers are given a green
congratulations card that contains general pediatric eye
education material. Such innovative strategies can be used
by nursing teams to effectively manage ROP screening
services and counsel and support families from inpatient
care into ongoing follow-up care. A number of settings

have used mobile phone technology to strengthen
adherence to follow up to manage complex neuro-
developmental needs. Interventions to restore function
and rehabilitation must be communicated effectively to
parents. Nurses play an important counselling and
supportive role to educate parents to keep in touch with
the ophthalmologist and other support to prevent further
complications and ensure seamless integration with the
child health services.

FUTURE AGENDA

Outside of high-income countries, there are very few
formal training programs for neonatal nurses, despite the
potential for this speciality cadre to improve neonatal
survival and outcomes [32,38,50]. Given that direct
complications of preterm birth are now the leading cause
of child death, and a major contributor to child morbidity
(including blindness), there is a global need to establish
international standards for neonatal nursing [38],
recognised by the global Every Newborn Action Plan
[51]. Competency-based training should include the role
of nurses in preventing and managing ROP. Some
settings, including LMIC, may be able to explore the
potential role of neonatal nurse practitioners in ROP
prevention and management, using learning from
experiences in settings where this is an established role
[3, 52]. Accreditation for neonatal nurses is important to
provide job satisfaction, but also to articulate the
specialist role and responsibility in care of the preterm
newborn. In order to retain these specialist nurses,
appropriate remuneration is needed for experienced and
specialist neonatal nurses [3,38] including job
descriptions with competencies that allow potential for
career development and understanding of the complex
dimensions of their role [4]. Similar to policy investment
for midwives and obstetric care, benchmarks need to be
developed to monitor numbers of neonatal nurses.
Service readiness metrics are being developed to aid
monitoring quality of care for preterm newborns, which
could include nursing levels and training [8,53,54].

CONCLUSION

Nurses form the backbone of neonatal care and there is a
need to develop and support this role so that nurses are
empowered to act as clinical advocates, protecting
preterm newborns from visual impairment. Nurses play a
major role in counselling, guiding and mentoring junior
staff and parents. As service managers, nurses play a key
role in facilitation of specialist ROP screening and
coordinating ophthalmology follow up as part of
comprehensive child health services. Such a role needs to
extend beyond preventing ROP and be supported by the
appropriate management structures with leadership from
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TABLE I NURSING ROLE IN EYE-SCREENING AND ABLATIVE THERAPY FOR RETINOPATHY OF PREMATURITY

Timing of care Specific activities

Prior to screening Monitoring and documentation
• Ensure birthweight and gestational age at birth are recorded in patient notes
• Accurate monitoring and documentation of weight gain during inpatient stay
• Maintain accurate records and charts of inpatient care received, including oxygen therapy
• Assist in selection of infants eligible for screening based on national criteria and clinical

judgement
• Counsel and prepare parents for eye procedures.

Eye screening Planning and preparation
• Calculate timing of first eye examination based on gestational age at birth
• Dilate eyes 1 hour before  just before examination using topical agent
• To prevent aspiration keep infant nil by mouth one hour prior to the procedure
Support during eye screening procedure
• Infection control, ensure hand washing and availability of sterile articles
• Remind physician to keep the examinations brief
• Monitor and record vital signs during examination
• Focus on comfort and minimising pain at all times

Ablative therapy for ROP Planning and preparation
• Prepare treatment schedule in consultation with physician
• Ensure parental consent and understanding of procedure
• Keep infant nil by mouth three hour prior to procedure
• Start intravenous lines
• Apply topical agent for dilation of eyes
• Ensure emergency equipment is availableSupport during ablative therapy
• Ensure correct positioning
• Monitor and record vital signs, including SpO2 levels
• Maintain temperature of baby during the procedure
• Focus on comfort and minimising pain at all times

Follow-up care • Accurate documenting of treatment received and outstanding appointments
• Counsel parents on need for ablative therapy follow up  (usually 5-7 days) and maintain contact for

reminders if necessary
• Ensure seamless transition to paediatric outpatient eye services.

within the nursing profession. To empower neonatal
nurses, this needs to be accompanied by opportunities
for training and progression on a career pathway within
the multi-disciplinary team, advanced nursing specialism
and the potential for involvement in research and policy.
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