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Abstract: 
Background: Retinopathy of prematurity (ROP) is a condition that mostly affects premature newborns. It 
encompasses a range of symptoms, from modest and temporary alterations in the retina that resolve on their 
own, to severe and progressive growth of abnormal blood vessels, scarring, detachment of the retina, and 
eventual blindness. India accounts for 20% of global childhood blindness. In addition to congenital cataract, 
congenital glaucoma, and ocular traumas, Retinopathy of Prematurity (ROP) is becoming recognized as a 
significant contributor to childhood blindness in India. 
Aim and Objectives: The enhancement of neonatal care has led to an increase in the survival rates of preterm 
babies. However, as a consequence, there has been a rise in the number of infants affected with retinopathy of 
prematurity (ROP). This study quantified the incidence of retinopathy of prematurity (ROP) and examined the 
correlation between gestational age and birth weight with the development of ROP. 
Research Methodology: A prospective research conducted in a hospital setting. 
Setting: Study conducted at the Ophthalmology department of the Government Medical College and Hospital in 
Kottayam, Kerala, India, from March 2012 until August 2013. 
Material and Methods: Seventy-two premature newborns were screened for retinopathy of prematurity 
between March 2012 and August 2013. This was done after obtaining approval from the institutional ethics 
committee and obtaining consent in writing from the parents. 
Outcome measures: The primary outcome measure utilised was the cumulative incidence of ROP, whereas the 
secondary outcome measure focused on the association between gestational age and birth weight with ROP. 
Results: Out of the 72 newborns included in the study's sample, 28 of them had Retinopathy of Prematurity 
(ROP) in either one or both of their eyes. The total incidence rate of ROP in the population under study was 
38.88%. Significant differences were seen in the average gestational age (29.55±1.79 weeks) and average birth 
weight (1030.12±175.08 grams) between the ROP group and the control group (Without ROP) (32.31±1.83 
weeks) and (1371.37±309.64 grams), respectively (P < 0.0001 and P=0.0005, respectively). 
Conclusion: In the population examined, researchers found a notable prevalence of ROP in this study (38.88%). 
Furthermore, an early gestational age and a low birth weight have a statistically significant influence on the 
advancement of ROP in its active state. Minimizing future postnatal risk factors relies on receiving excellent 
prenatal and postnatal care, along with following to stringent ROP screening criteria. Timely identification and 
treatment of ROP are crucial for optimizing visual outcomes. Collaboration between ophthalmologists and 
neonatologists is crucial for prompt screening and consistent monitoring in order to alleviate the prevalence of 
blindness caused by retinopathy of prematurity (ROP). 
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Introduction

Retinopathy of prematurity (ROP) is a condition 
characterised by the abnormal development of 
retinal arteries due to inadequate blood supply to 
the retinal tissue caused by excessive oxygen 
levels. This leads to the down regulation of VEGF 

and the death of endothelial cells. VEGF is 
necessary for the endothelium, as per this approach. 
The closure of growing capillaries leads to the 
ischemia and hypoxia of developing retinal tissue. 
Neovascularisation occurs as a result of the 

http://www.ijpcr.com/


International Journal of Pharmaceutical and Clinical Research                         e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Sini et al.                                                        International Journal of Pharmaceutical and Clinical Research  

634    

increased expression of Vascular Endothelial 
Growth Factor (VEGF) in this process. [1-3].  

Retinopathy of prematurity (ROP) is a 
potentially preventable cause of blindness in 
children, especially in middle-income nations and 
Asian cities. [4-7] The survival rates have risen, 
resulting in a higher likelihood of severe ROP 
development that necessitates treatment in these 
infants. [5-8] ROP is a multifaceted condition that 
has an inverse relationship with both gestational 
age and birth weight. [4,5] The most significant and 
frequently observed risk variables are a short 
gestational age and a low birth weight. [4,9,10] The 
relationship between low birth weight and low 
gestational age is strongly associated, although the 
specific impact on the development of ROP and the 
relative influence of each component remain 
uncertain. Birth weight is often seen as an indicator 
of growth quality and has a significant correlation 
with the survival rate of infants. [11] Gestational 
age, however, is used to determine the level of 
health condition, specifically the level of maturity.  

Ophthalmologists and neonatologists can conduct 
thorough screening, make accurate diagnoses, and 
prevent the progression of the condition by 
identifying risk factors that hinder the development 
of ROP and understanding where it originated. 

Aim and Objectives: 

This study determined the mean incidence rate of 
ROP and evaluated the correlation between 
gestational age as well as birth weight with 
retinopathy of prematurity. 

Material and Methods: 

At this hospital-based study, 72 preterm infants 
were evaluated for retinopathy of prematurity 
(ROP) at the ophthalmology department of a 
government hospital and medical college in 
Kottayam, Kerala, India. From March 2012 until 
August 2013, the study was carried out.  

The research obtained approval from the Ethical 
Committee (IEC No. 45/2012/GMCK) and 
obtained a written consent from the parents after 
providing them with comprehensive information. 

Inclusion criteria:  

The research included preterm babies who satisfied 
any of the following criteria: 

1. Infants with a gestational age (GA) of less than 
or equal to 32 weeks or a birth weight (BW) of 
less than or equal to 1500 grams. 

2. Infants with a GA between 32 and 37 weeks or 
a BW greater than 1500 grams, who also have 
any of the following risk factors: respiratory 
distress syndrome, oxygen therapy, 
septicaemia, blood components transfusion, 
multiple pregnancies, PIH, anaemia, IVH etc. 

Exclusion criteria: 

1. Infants that died or were lost to follow-up 
before the retina fully vascularised or before 
retinopathy of prematurity (ROP) began to 
manifest during the research period. 

2. Infants who are seen for the first time either 
before or after the research period.  

3. Reluctant to provide consent. 

Following the administration of one drop of 0.8% 
tropicamide eye drops and one drop of 1% 
phenylephrine eye drops, a total of three times in 
each of the eyes, with a 15-minute interval between 
each administration, fundoscopy was performed 
utilising an indirect ophthalmoscope equipped with 
a 20 diopter convex lens. A highly trained 
ophthalmologist, specialising in the identification 
and treatment of retinal diseases in children, 
performed the examination. 

 The initial assessment took place when the infants 
were around 4 to 6 weeks old. The retinal 
vascularisation and the existence of any retinopathy 
of prematurity (ROP) were observed. Infants with 
incomplete vascularisation of the retina were 
scheduled for weekly or biweekly follow-up tests, 
depending on the extent of vascularisation in the 
zone. Using the 'International Classification of 
Retinopathy of Prematurity' as a reference, each 
patient was given a stage according to the eye with 
the worst ROP symptoms during the follow-up 
exam. [12]. Individuals who developed retinopathy 
of prematurity (ROP) were thereafter monitored on 
a weekly or biweekly basis, or even sooner, to 
evaluate the advancement or reversal of ROP. 
Individuals who satisfied the requirements for 
treatment were directed to a more advanced facility 
for their care. Subsequent tests were conducted 
until full vascularisation of the retina in both eyes 
of the newborns was achieved. 

Statistical Analysis: 

The statistical analysis was conducted using the 
SPSS software, version 21.0 for Windows, 
developed by SPSS Inc. in Chicago, IL, USA. The 
examination of univariate data for unpaired 
samples was performed using statistical tests such 
as the Independent-Sample t-test, Mann-Whitney 
U-test, χ2-test, or Fisher's exact test. A Pearson 
correlation analysis was employed to assess the 
link between the gestational age and birth weight. 
The McNemar test and paired t-test were used to 
conduct univariate paired comparisons between the 
bigger newborn and the smaller infant from the 
same twin pair. The chi-squared test was employed 
for the examination of count data. All P-values 
presented are two-sided, and P-values less than 
0.05 were deemed statistically significant. 

Results: Among the 72 newborns examined in the 
research, 28 infants experienced the development 
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of various stages of retinopathy of prematurity 
(ROP) in either one or both eyes. Therefore, the 

study population had an incidence rate of ROP of 
38.88%. [Figure 1] 

 

Figure 1: Pie diagram showing ROP distribution  
 
In the ROP group 67.8% infants were males and 32.1% were females. The study found no statistically 
significant correlation between ROP and gender (P= 0.264). (Table 1) 
 
    Table 1: Correlation of gender with ROP 
Gender Male Female Total Odd Ratio 95% CL P-Value 
With ROP 19 9 28 0.569 0.212 to 1.531 0.264 

 
Table 2: T-test and statistics GA and BW of the study population 

Parameters Gestational age at birth Birth weight 
Mean 31.23 1238.6528 
Standard deviation 2.24989 312.70826 
Standard error mean 0.26515 36.85302 
T 117.781 33.611 
Df 71 71 
P value 0 0 
95% CL 30.7013-31.7587 1165.1699-1312.1356 
 

Table 3: Distribution of gestational age at birth and ROP 
Gestational Age ROP No ROP Total Treatment requiring ROP 
≤ 26 weeks 2 0 2 2 
26-27 weeks 0 0 0 0 
27-28 weeks 4 1 5 2 
28-29 weeks 2 0 2 0 
29-30 weeks 7 4 11 3 
30-31 weeks 8 8 16 0 
31-32 weeks 4 8 12 0 
32-33 weeks 1 8 9 0 
>33 weeks 0 15 15 0 
Total 28 44 72 7 
 
A statistically significant difference was found in the average gestational age between the ROP group 
(29.55±1.79 weeks) and the control group (32.31±1.83 weeks), which did not develop ROP (P < 0.0001). Out of 
the 28 infants who developed ROP, 27 (96.42%) infants had a gestational age ≤32 weeks. Hence gestational age 
≤32 weeks are significantly associated with the development of ROP. (OR 29.571 95% CL3.6878 to 237.1272, 
P=0.0014) (Table 4) 
 

 
 
 
 

Incidence

with ROP

Without ROP44
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Table 4: Analysis of Gestational Age (GA) and Birth Weight (BW) distribution 
Parameter (Mean±SD) ROP (n=28) No ROP (n=44) P-Value 
Gestational Age (weeks) 29.55±1.79 32.31±1.83 <0.0001 
Birth Weight (grams) 1030.12±175.08 1371.37±309.64 <0.0001 
 
A statistically significant difference was found in the mean birth weight between the ROP group 
(1030.11±175.07 grams) and the control group (1371.36±309.63 grams, no ROP) (P < 0.0001). Out of the 28 
infants with ROP 25 infants 89.28% had a birth weight of ≤1250g. Hence birth weight ≤1250g is significantly 
associated with ROP (OR 10.9649 95% CL 2.8771to 41.7888, P=0.0005) (Table 4 & 5) 
 

Table 5: Distribution of birth weight and ROP 
Birth weight (grams) ROP No ROP Total Treatment requiring ROP 
≤750 2 0 2 2 
751-1000 10 4 14 3 
1001-1250 13 15 28 2 
≥1251 3 25 28 0 
Total 28 44 72 7 
 
Discussion 

Based on the findings of the bulk of studies [13–
14], the prevalence of ROP in low birth weight 
infants in India is within the range of 38 to 51.9%. 
However, because of variations in the criteria used 
to determine inclusion and the lack of a universally 
accepted screening criterion for ROP, there have 
been reported occurrences as low as 21.7% [15] 
and as high as 71.1% [16]. Several studies on 
retinopathy of prematurity (ROP) have examined 
newborns with a gestational age of 32 weeks or 
less, or a birth weight (BW) of less than 1500 g 
[17, 18].  

However, we expanded the range of participants in 
this analysis to include newborns weighing more 
than 1500 g or delivered at or after 323 weeks of 
gestation, who exhibited identifiable risk factors. 
Despite India being a developing nation, the 
prevalence of ROP in our setting has increased to a 
level comparable to developed countries [19]. This 
implies that immaturity and low birth weight are 
likely the most significant factors linked to the 
development of ROP. If these circumstances are 
not addressed, the incidence rate of ROP may 
continue to increase. Alternatively, these results 
may indicate the increasing prevalence of neonatal 
care in countries like India, as the occurrence of 
ROP and the number of individuals at risk for 
developing ROP depends on the presence, ease of 
access, and standard of neonatal treatment. The 
current study found that the incidence of therapy 
requiring retinopathy of prematurity (ROP) was 
9.7%. This is analogous to prior inquiries. In 2004, 
Larson et al [20] conducted a community-based 
study and determined that the incidence of ROP 
requiring treatment was 12.3%. 

Our analysis found no statistically significant 
correlation between ROP and gender. This was 
primarily in conformity with the findings of Shah et 
al [21]. Darlow et al. [9] discovered a significant 

association between male gender and ROP. 

The results of our investigation showed a 
statistically significant link between shorter 
gestation periods and low birth weight and the 
development of ROP. Multiple studies have 
demonstrated that the gestational age at which a 
baby is born with low birth weight is the primary 
factor associated with the development of 
retinopathy of prematurity (ROP) [22-25]. 

Limitations of the study: 

Due to the research being done at a tertiary care 
centre, a greater number of infants who were at 
higher risk were assessed. This may have 
contributed to a high prevalence of ROP. Due to 
the predominance of newborns referred from the 
Neonatal Intensive Care Unit (NICU), the sample 
group in our study does not fully represent the 
whole population. Therefore, it was not feasible to 
estimate the prevalence for the entire population by 
extrapolation. Another significant bias in current 
studies is the exclusion of newborns that cannot be 
followed up. We suggest doing a comparative study 
with a greater number of participants, considering 
preterm infants who are not admitted to the 
Neonatal Intensive Care Unit (NICU). This would 
help address some of the limitations of the current 
study. 

Conclusion 

Within the analysed population, researchers found 
a notable prevalence of ROP in this study 
(38.89%). Additionally, an early gestational age 
and a low birth weight have a statistically 
significant influence on the advancement of ROP in 
its active state. Minimising future post-natal risk 
factors relies on receiving appropriate prenatal and 
postnatal care, as well as following to rigorous 
ROP screening criteria. Timely identification and 
treatment of ROP are crucial for optimising visual 
outcomes. Collaboration between ophthalmologists 
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and neonatologists is essential to ensure prompt 
screening and consistent monitoring, hence 
mitigating the prevalence of blindness caused by 
retinopathy of prematurity (ROP). 

Recommendations: 

Our screening recommendations are based on two 
criteria:  

1. Gestational age at delivery of 33 weeks or less, 
and a birth weight of 1400gms or less. 

2. Premature infants who were born after 33 
weeks of gestational age and have a birth 
weight of more than 1400 grams may be 
eligible for inclusion if they have a history of 
respiratory distress syndrome or have been 
exposed to therapeutic oxygen for an extended 
period of time.  

In order to ensure that all eligible children are 
tested and monitored, it is recommended to do the 
initial ROP screening prior to the infant's discharge 
from the hospital, if feasible. Alternatively, an 
appointment for screening should be scheduled 
before the infant's discharge.  
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