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Abstract
Background: Retinopathy of prematurity (ROP) is a preventable cause of childhood blindness. This
study aims to measure knowledge, awareness and attitudes of Jordanian pediatricians towards ROP
screening and treatment protocols, and to identify any barriers concerning referrals to specialized care.
Methods: This is a cross-sectional non-interventional descriptive study. A self-administered semi-
structured electronic questionnaire was designed to assess the knowledge, attitude and practice patterns
of responders and was disseminated via social media and direct contact with pediatricians in
governmental and private hospitals from all over the country and collected between June and November
of 2022. The questionnaire included questions regarding demographics, level of education, practice
details and knowledge regarding ROP.
Results: A total of 85 responders from all levels completed the questionnaire. Most of the responders
(78 (91.8%)) identified the main risk factors of ROP as low birth weight and gestational age and
maintained that timely screening should be performed by an ophthalmologist. Fifty-nine pediatricians
(69.4%) were sure that ROP is preventable and 62 (72.9%) identified both laser and anti- vascular
endothelial growth factor injections as possible modalities of treatment. Thirty participants (35.3%)
faced real limitations reaching ophthalmologists for a reliable ROP consultation.
Conclusions: This study demonstrated a high level of awareness of ROP among Jordanian pediatricians
of all levels, although some gaps pertaining to the accurate timing of screening still exist. There are
identifiable limitations facing Jordanian pediatricians to reach a reliable ophthalmic service to screen
and manage referred cases. A unified nation-wide ROP screening protocol with clear access to
standardized ophthalmic care is necessary to reduce the challenges facing the screening and
management process and by extension, the burden of this preventable disease.
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1. INTRODUCTION

Retinopathy of prematurity (ROP) is a
disease that affects blood vessel development in
the retina of preterm infants with low birth
weight [1]. It is a retinal vascular disorder
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characterized by defective vasculogenesis and
is the second leading cause of blindness in
children in the United States [2]. ROP primarily
affects preterm infants born at or before 32
weeks with 1500g or less birth weight. If
detected early and treated properly, ROP is a
preventable cause of childhood blindness [3].
Screening and treatment guidelines for ROP
have evolved over time, and have classically
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included ablating the avascular retina with
cryotherapy and /or laser photocoagulation [4].
Optimizing prenatal and perinatal care,
improving diagnostic screening protocols, and
the inclusion of anti-vascular endothelial
growth factor (VEGF) agents to support the
neural and vascular development of the
premature infant retina have all emerged as the
new set of goals in ROP management [5,6].

In the United States, it is estimated that
around 14,000 preterm infants are diagnosed
with ROP every year [7]. ROP incidence has
increased as a result of the advancements in
neonatal and perinatal care, which improved the
survival of low birth weight and premature
babies [8-10]. Developing nations in the Middle
East have been catching up with ROP
incidence, with reports citing numbers between
28-44% of screened infants [11, 12]. A report
from Jordan highlighted the fact that ROP
screening protocols adopted in the West may
not be exactly suitable for Middle Eastern
infants as a unique set of locale-specific risk
factors may come into play; one prime example
is how pediatricians perceive this disease [13].

Pediatricians remain at the heart and soul of
this treatable blinding disease, as the onus of
requesting a screening ophthalmic exam lies
with the infant’s primary care provider. Reports
from developing countries probing the levels of
knowledge towards ROP screening and
treatment reflect generally poor to moderate
levels of awareness among pediatricians [14,
15]. This study aims to measure the level of
knowledge, awareness and the attitudes of
Jordanian pediatricians towards ROP screening
and treatment protocols, and to identify any
barriers facing the referral process.

2. MATERIALS AND METHODS

This is a cross-sectional, non-interventional
descriptive study aimed at recruiting
pediatricians of all levels in Jordan. This
research was approved by the Institutional
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Review Board at Jordan University Hospital
(approval # 10/2021/29488). A  self-
administered semi-structured electronic
guestionnaire was designed to assess the
knowledge, attitude, and practice patterns of
responders and was disseminated via social
media and direct contact with paediatricians in
governmental and private hospitals from all
over the country and collected between June
and November of 2022. The questionnaire
included questions regarding demographics,
level of education, practice details, knowledge
regarding ROP (incidence, risk factors,
screening protocols, treatment modalities,
prognosis, and limitations reaching
ophthalmologists). Participants’ anonymity
was maintained throughout the process.

Knowledge, awareness and attitudes
towards ROP among Jordanian paediatricians’
data were extracted and recorded onto an Excel
spreadsheet. The Statistical Package for Social
Sciences SPSS version 21.0 (Chicago, USA),
was used for analysis. The chi squire test was
utilized to analyse if there is any significant
difference between specialists, senior residents
and junior residents. We adopted a p-value of
0.05 as a significant threshold.

3. RESULTS

A total of 85 responders completed the
questionnaire; of which 37 were male (43.5%)
and 48 were female (56.5%). The study
included 34 specialists (40.0%), 19 senior
residents (PGY3 or PGY4) (22.4%) and 32
junior residents (PGY1 or PGY2) (37.6%).
Among specialists; 16 were board- certified for
more than 15 years (47.0%), 7 were board-
certified for less than 5 years (20.6%), 11 were
board- certified for 5-15 years (32.4%). Most of
the participants worked in central Jordan 56
(65.9%), while 24 worked in Northern Jordan
(28.2%) and only 5 in Southern Jordan (5.9%).
Table 1 summarizes the demographic
characteristics of the participants in this study.
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Table: 1: Demographic details of study participants

Variable Category Frequency | Percentage
Gender Male 37 43.3%
Female 48 56.5%
Educational qualification | Specialist 34 40.0%
Senior resident 19 22.4%
Junior resident 32 37.6%
Years of experience 0-5 years 7 20.6%
5-15 years 11 32.4%
More than 15 years | 16 47.0%
Region North 24 28.2%
Center 56 65.9%
South 5 5.9%

Eighty-four participants (98.8%) thought
that prematurity affects the retina and only one
thought it doesn’t (1.2%). Most of the
participants, 78 (91.8%) maintained that low
birth weight (less than 1.5kg) and gestational
age less than 34-35 weeks are the main risk
factors for ROP.

Twenty-one pediatricians (24.7%) thought
the usual percentage of the ROP among
premature babies is 20%, fifteen (17.6%)
thought it is 10%, eleven (12.9%) thought it is
40%, four (4.7%) thought it is 60% and three
(3.5%) thought it is 75%.

Most of the responders (78 (91.8%))
believed that the ROP screening should be
performed by the ophthalmologist, while 6
participants (7.1%) believed it should be
performed by the pediatrician. Regarding the
examination/screening  tool,  twenty-two
(25.9%) were sure that the direct
ophthalmoscope is used as the examination
device, eight (9.4%) were sure that it is the
indirect ophthalmoscope and twenty-two
(25.9%) believed that the retinal camera is the
gold standard for screening for ROP. Two
pediatricians were not sure about the screening
tool (2.4%). Forty-eight answered that the ideal
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timing to start ROP screening depends on the
gestational age at birth (56.5%), thirty answered
it’s between 4-6 weeks (35.3%), four answered
that it is due once the neonate is discharged
(4.7%) and three had no idea (3.5%).

Among the participants, 59 were sure that
ROP is preventable (69.4%), 20 were sure that
it is not (23.5%) and 6 did not know (7.1%).
Eighty (94.1%) answered that ROP is treatable,
while only one answered that it is not (1.2%),
and four did not know (4.7%).

Regarding the treatment modalities; sixty-
two believed that both laser photocoagulation
and intravitreal anti-VEGF drugs can be used
for treatment depending on the case (72.9%),
while thirteen believed that only laser
photocoagulation is the treatment (15.3%), only
one believed that intravitreal anti-VEGF drugs
are the only treatment (1.2%) and nine did not
know (10.6%).

Regarding the prognosis, 79 participants
answered that the prognosis varies depending
on early detection, frequent follow up and
interventions (92.9%), while 5 answered that
ROP carries a good prognosis (5.9%) and only
one participant didn’t know (1.2%). Table 2
summarizes the participants' findings.
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Table 2 knowledge and attitudes of participants regarding ROP.

Category Frequancy Percent

Effect of prematurity on retina

-Yes

-No 84 98.8%
1 1.2%

Risk factors for ROP

-Gestational age <34-35 weeks 3 3.5%

-Weight less than 1500g 3 3.5%

-All of the above 78 91.8%

-Do not know 1 1.2%

Percentage of ROP among

premature babies

-10% 15 17.6%

-20% 21 24.7%

-40% 11 12.9%

-60% 4 4.7%

-75% 3 3.5%

-No response 31 36.5%

When to screen for ROP

-4-6 weeks 30 35.3%

-Depends on gestational age 48 56.5%

-On discharge 4 4.7%

-1 do not know 3 3.5%

Who performs screening

-An ophthalmologist 78 91.8%

-A pediatrician 6 7.1%

-1 do not know 1 1.2%

Screening device used

-Direct ophthalmoscope 22 25.9%

-Indirect ophthalmoscope 8 9.4%

-Retinal camera 22 25.9%

-1 do not know 2 2.4%

The condition is preventable

-Yes

-No 59 69.4%
20 23.5%

Condition is treatable

-Yes 80 94.1%

-No 1 1.2%

Treatment modalities

-Laser photocoagulation 13 15.3%

-Intravitreal anti-VEGF 1 1.2%

-Both can be used depending on case | 62 72.9%

-1 do not know 9 10.6%

Prognosis of ROP

-Good 5 5.9%

-Varies depending on early detection | 79 92.9%

and intervention

- | do no know 1 1.2%
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Seventy-nine participants (92.9%)
responded that they will consult the
ophthalmology department themselves if they
have a premature baby in their NICU, while one
participant will inform the family to do the
consult (1.2%), three will advise the family to
visit an ophthalmology clinic after discharge
(3.5%) and two had no idea what to do (2.4%).

Thirty participants faced limitations
reaching ophthalmologists (35.3%), and fifty-
five did not (64.7%). Among those who faced
limitations, 17 participants worked at hospitals
that have no experienced paediatric
ophthalmologist (56.7%), 9 worked at hospitals
that have no ophthalmology department
(30.0%), and 4 participants worked at hospitals
with an ophthalmology department but
described difficulties contacting them (13.3%).
For all studied categories, we found no
statistically significant difference between
specialists, senior residents, and junior
residents (P>0.05 for all study questions).

4. DISCUSSION

This study aims to assess the knowledge,
awareness and attitudes of Jordanian
paediatricians towards ROP and to decide if
certain limitations hinder timely ophthalmic
evaluation when requested by the infant’s
caregivers. ROP remains a cause of high
financial and social burden for the individual
and community, as it may lead to permanent
visual disability especially if it is not detected
early and treated promptly. Screening
guidelines have been suggested by the
American Academy of Pediatrics: all infants
with a birth weight of <1500g or a gestational
age of 30 weeks or less (as defined by the
attending neonatologist) and selected infants
with a birth weight between 1500 and 2000g or
a gestational age of >30 weeks who are believed
by their attending pediatrician or neonatologist
to be at risk for ROP (such as infants with
hypotension requiring inotropic support, infants
who received oxygen supplementation for more
than a few days, or infants who received oxygen
without saturation monitoring) should be
screened for ROP [16]. The recent UK
screening of retinopathy of prematurity
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guideline include all infants less than 31 weeks
of gestational age (up to and including 30 weeks
and 6 days) or less than 1501g birth weight,
should be examined to screen for the presence
of ROP (one criterion to be met for inclusion)
[17]. Hence, screening and treatment protocols
have been established in some countries to
enhance early detection and management.

ROP incidence increases in developing
countries due to a lack of qualified
neonatologists, a lack of adoption of effective
screening guidelines and policies as well as
excess oxygen exposure due to lack or poor
oxygen saturation measuring techniques. All of
these causes made ROP a main cause of
avoidable blindness in children, surpassing
infectious causes. In Jordan, a study by
Gharaibeh et al., which included 91 preterm
infants found that ROP occurred in 28.6% of all
patients, and interestingly, in 20% of infants
with birth weight greater than 1500g and in
9.4% of preterm infants with gestational age >
32 weeks [13]. The study concluded that ROP
occurs in premature infants in Jordan with
gestational age above 32 weeks and birth
weight above 1250 gm, and that future
guidelines for screening should incorporate
region-specific factors. Notably, rates of low
birth deliveries and prematurity in Jordan were
reported as high as 8.3% and 7%, respectively
[18].

Many studies were conducted around the
world to assess the knowledge of pediatricians
toward ROP, with varying results, but up to our
knowledge, this is the first study to tackle this
topic in Jordan. This study demonstrated that
although Jordanian pediatricians displayed
good general knowledge about ROP, there is a
discrepancy regarding the knowledge about
timing of ROP screening; this could be due to
the lack of set screening protocols for this
condition. 91.8% of the participants were
aware about the risk factors of ROP, compared
to 57.8% in neighbouring Palestine [14]. In our
study, 91.8% of participants thought that the
main risk factor is low gestational age.
Uhumwangho et al asked the same question to
Nigerian pediatricians: 83.3% of participants
thought that the main risk factor is high oxygen
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exposure [15].

In our study, 69.4% of participants were sure
that ROP is preventable compared to 80% in
Saudi Arabia and 39.8% in South India [19, 20].
Regarding the treatment modalities, 72.9% of
the participants in our study were aware that the
treatment  modality could be laser
photocoagulation or anti-VEGF according to
the case. According to Sathiamohanraj et al,
33.7% of participants in South India though that
laser is the only treating modality while 37.5%
of the participants from the Nigerian study
thought that laser or cryotherapy could be the
modality of treatment [15, 20].

One suggested simple communication plan
for ROP screening in Jordan is for the peditaric
department to send a weekly ROP list including
the details of premature babies who meet the
criteria of screening assigned to the in-charge
consultant for that particular week [13]. In spite
of this, screening limitations do persist with
more than one third of Jordanian pediatricians
(35%) reporting obstacles. The most important
limiting factor appears to be the lack of
ophthalmologists  experienced in ROP
screening and management at their designated
hospitals. This highlights the need for
improving  the  skills of  available
ophthalmologist in ROP examination protocols.
This finding resonated with the aforementioned
reports from third world countries, where the
referral process remains far from standardized
[14,15,19,20].

This study has limitations inherent to its
design. The collected data could not be
validated as practices were not observed. In
addition, other primary health care providers,
namely neonatal intensive care unit nurses,
were not included. The role of the nursing staff
in the prevention of ROP cannot be overstated,
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as they help in monitoring oxygen saturation
targets during the whole period of treatment.
They are responsible for feeding and
temperature control and play a vitally important
role in preventing late sepsis [20].

5. CONCLUSION

ROP is a preventable cause of blindness.
Effective treatment depends on early detection,
which can’t be achieved without timely screening.
This requires a high level of awareness of ROP
among pediatricians and active communication
and cooperation with ophthalmologists. This
study demonstrated a high level of awareness of
ROP among Jordanian pediatricians in terms of
knowledge, the need for screening, the screening
procedure, treatment modalities and their
effectiveness relative to similar studies from
comparable third world countries. There is,
however, some gaps pertaining to the accurate
timing of screening, and most importantly, a
warning regarding access to expert ROP
ophthalmic care. There is a dire need for a unified
nation-wide screening protocol for ROP with
clear access to standardized ophthalmic care. This
entails training pediatricians to identify and refer
neonates at risk, and empowering practicing
ophthalmologists to tackle ROP cases
confidently, thereby overcoming the hiccups in
the referral- screening- treatment chain.
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