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ABSTRACT
Background The incidence of retinopathy of prematurity 
(ROP) is higher in Indonesia than in high- income countries. 
In order to reduce the incidence of the disease, a 
protocol on preventing, screening and treating ROP was 
published in Indonesia in 2010. To assist the practical 
implementation of the protocol, meetings were held in all 
Indonesia regions, calling attention to the high incidence 
of ROP and the methods to reduce it. In addition, national 
health insurance was introduced in 2014, making ROP 
screening and treatment accessible to more infants.
Objective To evaluate whether the introduction of both 
the guideline drawing attention to the high incidence of 
ROP and national health insurance may have influenced 
the incidence of the disease in Indonesia.
Setting Data were collected from 34 hospitals with 
different levels of care: national referral centres, university- 
based hospitals, and public and private hospitals.
Methods A survey was administered with questions on 
admission numbers, mortality rates, ROP incidence, and 
its stages for 2016–2017 in relation to gestational age and 
birth weight.
Results We identified 12 115 eligible infants with a 
gestational age of less than 34 weeks. Mortality was 24% 
and any stage ROP 6.7%. The mortality in infants aged less 
than 28 weeks was 67%, the incidence of all- stage ROP 
18% and severe ROP 4%. In the group aged 28–32 weeks, 
the mortality was 24%, all- stage ROP 7% and severe ROP 
4%–5%. Both mortality and the incidence of ROP were 
highest in university- based hospitals.
Conclusions In the 2016–2017 period, the infant 
mortality rate before 32 weeks of age was higher 
in Indonesia than in high- income countries, but the 
incidence of ROP was comparable. This incidence is likely 
an underestimation due to the high mortality rate. The 
ROP incidence in 2016–2017 is lower than in surveys 
conducted before 2015. This decline is likely due to a 
higher practitioner awareness about ROP and national 
health insurance implementation in Indonesia.

INTRODUCTION
Studies on the incidence of retinopathy of 
prematurity (ROP) during the period 2005–
2015 in Indonesia showed a relatively high 
incidence of ROP.1 2 ROP was also seen in 
infants with gestational ages above 32 weeks. 
In view of these findings, a group of neona-
tologists and ophthalmologists met in 2009 

and 2010 to develop a guideline for the 
prevention, early detection and management 
of ROP for neonatologists and ophthalmol-
ogists in Indonesia. The national guideline, 
which was published in 2010, provides advice 
on how to prevent ROP and how and when 
to screen newborn infants.3 It recommends 
screening all infants born before 34 weeks 
or with a birth weight of less than 1500 g, as 
well as infants of higher gestational age and 
higher birth weight who received oxygen 
for a prolonged period. Neonatologists and 
paediatric ophthalmologists realised that the 
guideline’s publication had almost no impact 
on clinical practice. This was most likely due 
to a lack of knowledge about ROP among 
paediatricians and ophthalmologists and due 
to financial constraints in hospitals.

After 2010, the paediatric and ophthalmol-
ogist societies in Indonesia therefore organ-
ised several meetings to alert their members 
to the high incidence of ROP and ways to 

What is known about the subject?

 ► Several studies in the previous decade in Indonesia 
showed a high incidence of ROP, which is a serious 
problem, as in other low/middle- income countries.

 ► The high rate of retinopathy of prematurity (ROP) in 
Indonesia is likely due to the expansion of neonatal 
intensive care, whereas there is a lack of awareness 
of the risks of developing ROP.

What this study adds?

 ► The incidence of ROP in Indonesia was lower in 
2016–2017 than in surveys conducted before 2015.

 ► There was a difference in mortality and rate of ROP 
between the types of hospital. Both mortality and the 
incidence of ROP were highest in university- based 
hospitals.

 ► The lower rate of ROP could be the result of a new 
national guideline on ROP, an increased awareness 
following meetings and the introduction of national 
healthcare.
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prevent the disease and perform screening procedures. 
In addition, national health insurance was introduced in 
2014, thereby increasing opportunities to treat premature 
infants and to improve ROP screening. Care for preterm 
infants in Indonesia is provided by two national referral 
centres, university- based NICUs (neonatal intensive care 
centres), as well as governmental and private hospitals. 
There are marked variations among these hospitals, such 
as patients’ socioeconomic and cultural backgrounds and 
other demographic factors, in terms of their options for 
caring for sick preterm infants. We do not know whether 
the differences between hospitals resulted in a different 
incidence of ROP.

To evaluate whether an awareness of the high incidence 
of ROP and the introduction of national health insurance 
may have reduced that incidence, we conducted a survey 
on the incidence of the disease at Indonesian NICUs and 
local hospitals in the years 2016–2017. As the incidence 
may differ between hospitals, we collected data from all 
levels of hospitals that provide care for sick newborns.

METHODS
This is a survey: we collected data for the years 2016–2017 
in the period from March to November 2019. Paediatri-
cians in 47 hospitals were contacted by email and direct 
phone calls; 41 were willing to send us the required infor-
mation. We received responses from 34 hospitals in 17 
major provinces of Indonesia—16 teaching hospitals, 2 
of which are national referral hospitals for perinatology, 
and 10 government and 8 private hospitals. The availa-
bility of NICU beds varied greatly across between regions 
because of a lack of trained neonatologists and differ-
ences in stakeholder support in the province or district 
where the paediatricians worked. We approached hospi-
tals offering all levels of neonatal care, located in all the 
different parts of Indonesia.

The survey asked for the following data: number of 
inborn preterm infants, number of preterm infants who 
died in the perinatal period, number of infants screened 
for ROP, number of infants with ROP and the stage of 
ROP. For the sake of uniformity and to analyse all the 

data, we asked for inborn babies to be further categorised 
by gestational age and birth weight. For ROP, we used 
the terms mild ROP (stages 1–2) and severe ROP (stage 
3 or higher). We included only inborn infants because 
important data such as gestational age and complications 
in pregnancy are often not available for outborn infants. 
We analysed the university- based hospitals and the 
district (government)/private hospitals in two separate 
groups. The data for the two national referral perinatal 
centres are shown separately. The results are described in 
frequencies and percentages. No advance statistical test 
was used for the data analysis.

PATIENT AND PUBLIC INVOLVEMENT
Neither patients nor the public were involved in the 
design, execution, reporting or dissemination plans for 
our research.

RESULTS
We received data from the two national referral hospi-
tals for perinatology (Harapan Kita Women and Chil-
dren’s Health Centre and RSCM- Ciptomangunkusumo 
Hospital), 14 university- based hospital NICUs and 18 
other hospitals, which included 10 government hospitals 
and 8 private hospitals (table 1).

In total, we received data on 12 115 infants with a gesta-
tional age <34 weeks, 5252 of whom had a birth weight 
of less than 1500 g. The overall mortality of infants <34 
weeks was 24.1%. Almost 37% of surviving infants were 
screened for ROP; the incidence of all- stage ROP was 
6.7%. The highest incidence of both mortality and ROP 
was found in the university- based hospitals (table 1).

Table 2 shows the data for each hospital or group 
of hospitals according to gestational age. The overall 
mortality in the group <28 weeks was 67%, with no differ-
ences between hospitals. Sixty- three per cent of surviving 
infants were screened for ROP. The rate of screening 
ranged from 93% in one referral hospital to 42% in the 
‘other hospitals’ group. The overall rate of any- stage ROP 
was 18% and severe ROP 4%. The incidence of both any 

Table 1 Hospital- based ROP data surveillance in Indonesia 2016–2017 (GA ≤34 weeks)

Type of hospital Total hospitals Total infants Survived

Died Screened ROP

n % n % n %

RSCM/NRH 1 1038 890 148 14.3 392 44.0 7 1.8

HKWCH 1 478 392 86 18.0 281 71.7 7 2.5

UBH 14 6549 4738 1811 27.7 2041 43.1 197 9.7

OH 18 4050 3261 789 19.5 711 21.8 17 2.4

  Government hospital 10 3020 2425 595 19.7 605 24.9 15 2.5

  Private hospital 8 1030 836 194 18.8 106 12.7 2 1.9

All hospitals 34 12 115 9281 2834 23.4 3425 36.9 228 6.7

HKWCHC, Harapan Kita Women and Children’s Hospital (National Centre for Women and Children’s Health); OH, other hospitals; ROP, 
retinopathy of prematurity; RSCM/NRH, Ciptomangunkusumo Hospital (national referral hospital); UBH, university- based hospital.
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stage ROP and severe ROP was higher in the university- 
based NICUs and other hospitals than in the two national 
centres (18% and 21% vs 4% and 8%) (figure 1). Severe 
ROP was not seen in the national centres, but was found 
in 4% and 5% of infants in the university and other 
hospitals, respectively. The same trend was found in 
infants born after 28–32 weeks. Overall mortality in this 
group was 24%, with the highest mortality in the univer-
sity hospitals (31%), compared with 11% in one of the 
national centres. The rate of screening in the group 
aged 28–32 weeks was lower than in the group aged 
<28 weeks (41% vs 63%) and ranged from 86% in one 
national centre to 19% in the ‘other hospitals’ group. 
Any stage ROP was found in 7% of surviving infants, with 
the highest incidence (11%) in university hospitals and 
1%–2% in other hospitals. The incidence of severe ROP 
was 0%–1% in all hospitals. The mortality in the group 
aged 32–34 weeks was 14% on average, with no important 
differences between hospitals. The rate of screening in 
these infants was 32% and the prevalence of any stage 
ROP was 4%, with the highest incidence in university- 
based hospitals.

The online supplemental table shows the data for each 
hospital or group of hospitals according to birth weight. 
The overall mortality in the <1000 g group was 61%, with 
no differences between groups of hospitals. Forty- six per 
cent of surviving infants were screened for ROP; the rate 
of screening ranged from 88% in one referral hospital to 
33% in the ‘other hospitals’ group. The overall rate of any 
stage ROP was 18% and severe ROP 3%. The incidence 
of both any stage ROP and severe ROP was higher in the 
university- based NICUs and other hospitals than in the 
two national centres (20% vs 8% and 10%). Severe ROP 
was not encountered in the national centres but was seen 
in 3% and 6%, respectively of infants in the university 

and other hospitals. The same trend was found in infants 
born with a birth weight of 1000–1500 g. Overall mortality 
in this group was 30%, with the highest mortality in the 
university and other hospitals (30%), compared with 
15% in one of the national centres. The rate of screening 
in the 1000–1500 g group was higher than in the <1000 g 
group (55% vs 46%), and ranged from 90% in one 
national centre to 36% in the ‘other hospitals’ group. 
Any- stage ROP was found in 8% of surviving infants, with 
the highest incidence (13%) in the university hospitals 
and 3% in other hospitals. The incidence of severe ROP 
was 1% in all hospitals. The mortality in the >1500–2000 g 
group was 12% on average, with no significant differ-
ences between hospitals. The rate of screening in these 
infants was 33% and the prevalence of any stage ROP was 
3%, with the highest incidence in university- based hospi-
tals (5%).

In order to assess whether the screening rate may have 
affected the incidence of ROP found in our survey, we 
calculated the incidence of ROP in 13 of the 34 hospi-
tals where at least 80% of infants were screened once or 
more (table 3). There was no difference in the rate of 
ROP between these hospitals and the total group. In the 
<28 weeks group, the ROP rate at all stages was 21% and 
5% for severe ROP. In the group aged 28–32 weeks, the 
incidence of all ROP stages was 6% and severe ROP 1%.

DISCUSSION
Globally, ROP is one of the hidden causes of morbidity 
following death- related problems such as respiratory 
distress (asphyxia), infections and other complications 
that arise in small, sick preterm infants. Countries with 
a high rate of premature births will consequently see a 
higher number of infants affected by ROP. This situation 

Figure 1 The incidence of ROP based on gestational age in each group of hospitals in Indonesia 2016–2017. HKWCH, 
Harapan Kita Women and Children’s Hospital (National Centre for Women and Children’s Health); NRH, national referral 
hospital; OH, other hospitals; ROP, retinopathy of prematurity; UBH, university- based hospital; wks, weeks.

https://dx.doi.org/10.1136/bmjpo-2020-000761
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occurs in almost all parts of the world, both in high- 
income (HIC) and lower/middle- income countries 
(LMIC).4

What has been characterised as the third ROP epidemic 
has particularly affected countries in Southeast Asia. It is 
clear that many cases of visual impairment due to ROP 
are preventable through improved neonatal care, timely 
retinal examination and appropriate treatment.5 In this 
survey, we present data on the incidence and severity of 
ROP following the implementation of a national guide-
line for the prevention, screening and treatment of ROP 
and the introduction of national health insurance in 
Indonesia, one of the major regions in Southeast Asia.

This survey conducted in 2016–2017 found the inci-
dence of ROP in Indonesia in that period to be much 
lower than the incidence we found in 2005–2015.1 2 In that 
previous period, we found in one NICU a 40% incidence 
of all- stage ROP in infants below 28 weeks and a 28% 
incidence in the group aged 28–32 weeks.1 Other studies 
from the period 2005–2015 in Indonesia found a ROP 
incidence of 18%–30% in infants born before 32 weeks 
and/or with a birth weight of less than 1500 g.2 Different 
factors may have contributed to this marked decline in 
ROP. First, a national guideline for ROP prevention and 
screening was published in 2010. When we realised that 
simply publishing this guideline did not change practices 
in Indonesia, several focus meetings were held across the 
country to alert practitioners to the high incidence of 
ROP, the methods to prevent ROP and the importance 
of screening.3 In addition, national health insurance was 
introduced in 2014, thereby improving opportunities 
for treating and screening preterm infants. We cannot 
identify which of these factors may have had the greatest 
impact on the decline in incidence of ROP.

It is difficult to compare the incidence of ROP in Indo-
nesia with the incidence reported in HIC. A recent study 
from Greece showed an incidence of any stage ROP in 
infants <32 weeks of 19.7% and severe ROP 7.4%.6 The 
EXPRESS Study from Sweden found an incidence of any 
stage ROP in infants <31 weeks of 31.9% and severe ROP 
5.7%.7 There is a marked difference, however, between 
Indonesia and HIC in the type of infants cared for and 
their survival. In Indonesia, almost no infants born after 
a gestational age of 26 weeks or less will survive. Mortality 
among infants of 26–28 weeks is much higher than in 
HIC. In our survey, we found that 67% of infants born 
<28 weeks died. Recent data from Sweden, England, 
France, the Netherlands, Canada and the USA show a 
survival rate for infants born between 26 and 28 weeks 
of 80%–90%.8–18 In Indonesia, only the healthier very 
preterm infants will survive. The incidence of ROP may 
be lower in these infants than in the very sick newborns 
who died. The same may be true of infants born after 
28–32 weeks. In Indonesia, we found that 24% of these 
infants died. In HIC, that figure is less than 5%. The 
present data on the incidence of ROP in Indonesia 
could be an underestimation caused by the higher death 
rate in Indonesia. There are more reasons why our data Ta
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might be an underestimation of the real incidence of 
ROP in Indonesia. Not all hospitals in Indonesia have an 
ophthalmologist, and therefore not all preterm infants 
are screened. Screening might not be according to the 
recommended schedule in all infants so that ROP can be 
missed even in screened infants. Infants might be too sick 
to be screened, and infants might not be screened after 
discharge.

Studies conducted in other LMIC up to 2015 also 
showed a higher incidence of ROP than in HIC. In addi-
tion, ROP was seen in infants with a higher gestational age 
and birth weight. A study from the Philippines showed 
a ROP incidence of 14% in all infants born before 36 
weeks.19 A small study from Brunei showed a prevalence 
of 35% in infants with a birth weight of 1300±500 g and a 
gestational age of 29.5±2.6 weeks.20 In Thailand, a ROP 
incidence of 14% was found in infants with a mean birth 
weight of 1514 g and a gestational age of 31.8 weeks.21 In 
India, ROP has been reported to occur in 21.7%–51.9% 
of low birthweight infants. Most studies reported the 
mean birth weight of babies developing ROP to be above 
1250 g and the incidence of severe ROP ranging from 
5.0%–44.9%.22In line with our findings for the period 
2005–2015, these data indicate that ROP is prevalent in 
LMIC, including in infants with a higher birth weight and 
gestational age. A recent paper describes the current state 
of ROP in eight LMICs.23 The incidence of ROP was not 
available for all countries. This incidence, mostly based 
on smaller studies in one institution, ranged from 14% to 
50%. In almost all countries, infants up to 34 weeks and 
with a birth weight of 2000 g were screened. A study from 
Thailand, where only infants born <30 weeks and with a 
birth weight of <1500 g were screened, found an ROP inci-
dence of 40%. In all countries, the screening rate was low, 
at <35%. The reasons mentioned for the high incidence 
of ROP was similar for all countries: a lack of awareness 
among paediatricians, a shortage of trained ophthal-
mologists and a lack of funds for screening. Almost all 
countries lacked oxygen delivery systems and oxygen 
saturation monitors. All countries fear an epidemic of 
blind infants as a result of ROP. In our view, the results of 
our survey indicate that it is possible to reduce the inci-
dence of ROP, also in LMIC. The first step to stop this 
epidemic is to be aware of the risks of ROP. This concerns 
all those involved in the care of preterm infants, paedia-
tricians, ophthalmologists, nurses and administrators.

Our study found that the screening rate for ROP is 
rather low in Indonesia, both in infants with a low gesta-
tional age and in infants with a higher gestational age who 
received supplemental oxygen for a prolonged period. 
This is most likely due to at least three factors: a lack of 
trained ophthalmologists, a lack of awareness among 
paediatricians of the importance of screening and a lack 
of funding for ophthalmologists. Paediatric ophthalmol-
ogists are mainly found in large academic hospitals and 
the national centres for perinatology. In almost all cases, 
there is only one paediatric ophthalmologist who is not 
always available. In order to increase the screening rate, 

paediatricians must be made aware of its importance and 
ophthalmologists must be trained to do it. Funds to carry 
out the screening need to be made available. It will not 
be possible to have, in a short period, enough trained 
ophthalmologists in Indonesia to have all preterm infants 
requiring ROP screening, screened according to the 
international accepted screening protocols. A potential 
solution to the lack of trained ophthalmologists might 
be cameras to make images of the retina and have these 
images evaluated by qualified, non- medical personnel. 
These assistants can send pictures of infants who might 
need ROP treatment via the internet to trained ophthal-
mologists. Simple, not expensive cameras have been 
developed. This system’s advantage is that time required 
from ophthalmologists is reduced, and pictures can also 
be made in smaller hospitals without a trained ophthal-
mologist. This system is now implemented in India’s 
parts, where it has been shown to be very effective. A 
sensitivity of 98% is achieved in detecting ROP cases that 
need intervention.24 25

We found no difference in the incidence of ROP in 
the institutions with a screening rate of at least 80%, 
compared with the whole group of infants. This indicates 
that a high number of infants are not screened while they 
develop ROP. The follow- up of preterm infants admitted 
to a NICU is low in Indonesia because of socioeconomic 
factors. It is not therefore known how often ROP was 
present in surviving, unscreened infants.

A lack of ophthalmologists trained in ROP screening 
is not a problem that is unique to Indonesia. There is a 
shortage of trained ophthalmologists in many LMIC and, 
where they do exist, screening is often not properly reim-
bursed and only the most committed ophthalmologists 
are willing to screen.26

In addition, paediatricians participating in this survey 
reported a reluctance among ophthalmologists to screen 
because of medico- legal problems, an imbalance between 
the level of difficulty and time spent examining very small 
premature babies and the results obtained, and the asyn-
chronous examination fees in different health insurance 
systems. This all contrasts with the practice in HIC, where 
failure to screen an eligible infant for ROP could be 
considered malpractice.

The incidence of ROP in Harapan Kita Women and 
Children’s Hospital was significantly lower in the period 
2016–2017 than in the period 2005–2015. At the same 
time, the screening rate improved to 93%. This indicates 
that ROP declined significantly at that hospital. In 2016, 
a strict policy was introduced to set the oxygen satura-
tion monitor at 91%–95% for preterm infants. The use 
of oxygen in the delivery room was also strictly regulated, 
with resuscitation of preterm infants starting at 30% 
oxygen. Continuous positive airway pressure was given 
directly after birth and continued in the NICU. These 
measures are likely to have played an important role in 
reducing the incidence of ROP at that NICU.

The highest rate of both mortality and ROP was found 
in the university- based hospitals. These are referral 



7Siswanto JE, et al. BMJ Paediatrics Open 2021;5:e000761. doi:10.1136/bmjpo-2020-000761

Open access

hospitals that admit mothers with antenatal complica-
tions. They may therefore treat the sickest infants, sicker 
than those cared for in governmental and private hospi-
tals. This could explain the higher rate of mortality and 
ROP. At the same time, however, the two national centres 
are also referral hospitals and they showed a lower 
mortality rate and a lower incidence of ROP (figures 1 
and 2). This suggests that there could be other factors 
behind the higher incidence of ROP in the university- 
based hospitals. More liberal use of oxygen might be a 
cause. More studies are needed to determine the cause 
of the less favourable outcome in the university- based 
hospitals.

A limitation of this study is that the survey on the inci-
dence of ROP as carried out in this study had not been 
done before. As a reference in this paper, we used data 
from one referral hospital as well as data from the liter-
ature. The rates of ROP found in one hospital in Indo-
nesia1 and the studies done in other centres2 all showed a 
high incidence of ROP in the period before 2015. There-
fore, we are convinced that the incidence of ROP was 
indeed much higher than suggested by the results of this 
survey. A second limitation of our survey is that we only 
included inborn infants. We do not have precise data on 
the ratio of inborn and outborn infants for all hospitals. 
In the Harapan Kita Hospital, one of the national referral 
hospitals, on average 71% of the admitted infants are 
inborn. We estimate that this percentage will be almost 
the same for the university- based NICUs. Unfortunately, 
there is no adequate neonatal transport service in Indo-
nesia. Transportation is carried out by poorly trained 
personnel and only 100% oxygen can be given during 
transport. The referring and accepting neonatologists 
do not meet, making the transfer of information difficult 
and often incomplete.

CONCLUSION
The incidence of ROP in preterm infants in Indonesia 
was lower in 2016–2017 than in the period before 2015. 
This may be due to a higher awareness of ROP among 
practitioners and the introduction of a national health-
care plan. Our data, however, are likely to be an under-
estimation of the real incidence of ROP because of the 
higher mortality rate among small premature infants in 
Indonesia than in HIC and a low rate of screening and 
follow- up of surviving preterm infants.
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