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Abstract 

Retinopathy of prematurity (ROP), which affects the retina of premature infants, is a leading 
cause of blindness in premature infants worldwide. The aim of this study was to evaluate the 
frequency and risk factors of retinopathy of prematurity infants referred to Alavi hospital 
between October 2018 and October 2019. In the present study, 400 infants with gestational age 
less than 34 weeks and or birth weight of 2000 g or less were enrolled in the study. Required 
information including sex, gestational age, maternal age, birth weight, type of delivery, oxygen 
therapy, septicemia, multiple gestations, consanguineous marriage, respiratory problem, and 
blood exchange were extracted from their hospital records and then included in the data 
collection form. These infants were also examined for ROP, stage and area of involvement by 
an experienced ophthalmologist and then classified into two groups including retinopathy and 
healthy group. Finally, the data were analyzed in SPSS 25 software using chi-square, fisher exact 
test, t-test, binary logistic regression, and ROC curve analysis. Of the 400 preterm infants studied 
(57.2% male and 42.8% female), 107 (26.8%) infants had ROP of whom 23 (21.5%) needed 
treatment (i.e. 5.8% of all infants need treatment). There were 4 (3.7%), 29 (27.1%), and 74 
(69.2%) infants with zone I, II, and III, respectively. There were 91 (85%), 11 (10.3%), and 5 
(4.7%) infants with stage I, II, and III, respectively. Multivariate logistic regression analysis 
showed that parental consanguinity (OR=2.263, 95%CI: 1.240-4.130, P=0.008), gestational age 
less than 32.5 weeks (OR=4.067, 95%CI: 2.340-7.069, P<0.001), and birth weight less than 1725 
g (OR=4.522, 95%CI: 2.677-7.637, P<0.001) were associated with a 2.3-fold, 4.1-fold, and 4.5-
fold increased risk of ROP, respectively. ROP had no significant relationship with other 
variables. In summary, the findings of the present study showed that one quarter of the premature 
infants had ROP. Furthermore, birth weight less than 1725 g, gestational age less than 32.5 
weeks, and parental consanguinity were risk factors for ROP, in addition, one-fifth of the infants 
with ROP needed treatment. 
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 Retinopathy of prematurity (ROP) is a proliferative 
retinopathy that affects the retinal blood vessels in 
preterm and low birth weight infants and is one of the 
most important and preventable diseases of pediatric 
blindness.1,2 It is a type of two-stage proliferative 
retinopathy that occurs in premature infants due to the 
arrest of normal retinal neuronal and vascular 
development.3 The results of many studies show that this 
disease is multifactorial and is associated with risk 
factors such as low birth weight, low intrauterine age, 
oxygen therapy during hospitalization in neonatal 
intensive care unit, respiratory problems, sepsis and multi 
parity. However, the causal relationship of these factors 

has not been definitively confirmed, because some 
researchers consider this disease to be dependent on 
geographical area and health facilities.4 Infants weighing 
less than 1,500 grams are at high risk for ROP, together 
with  lower gestational age.1,5 In poor countries with an 
infant mortality rate of more than 60 per 1,000 live births, 
a small number of premature infants survive due to lack 
of NICU facilities, thus ROP is very rare in these 
countries. Conversely, in countries where infant 
mortality rates are less than 10 per 1,000 live births, ROP 
is responsible for 6-20% of blindness. In countries where 
this death rate is in the range between the above two rates, 
such as Iran, ROP is a main cause of blindness in 
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children.1 In 2010, it was estimated that out of 32,700 
infants with ROP, 6,300 needed treatment in high-
income countries, and 1,700 infants developed blindness 
or severe visual impairment.6 In the United States, ROP 
is the second most common cause of blindness in 
children after cerebral cortical blindness.7 The 
prevalence of ROP in infants weighing less than 1,251 
grams in the United States is reported to be 68%.8 
According to available data, the prevalence of ROP has 
increased in developing countries, which refers to the 
third epidemy of ROP. There are several causes for this 
epidemic, such as high birth rates, especially premature 
births in these countries, and low neonatal care facilities. 
Iran is considered one of the countries with a high 
prevalence of ROP.2 Treatment began in the late 1980s 
and the first treatment used for ROP was cryotherapy, 
and recently lasers have been used to treat ROP, which 
seems to have been more effective.3 In addition to severe 
visual impairment, infants with ROP are also exposed to 
other disabilities due to brain injury including motor 
disorders, decreased educational performance, and 
quality of life.9 Though, the disease regresses 
spontaneously in 80% of cases, this does not prevent late 
complications such as myopia with astigmatism, 
strabismus and amblyopia. Final complication of the 
disease is blindness.4 It is estimated that ROP causes 
worldwide 50000 annual cases of blindness in children.3  
In the present study, an attempt was made to identify the 
frequency of this disease and its possible risk factors by 
examining premature infants born in Alavi Hospital, 
Ardabil, Iran. Therefore, pediatricians and 
ophthalmologists need to be warned of the importance of 
prevention through screening and more accurate 
assessment of ROP. 

Materials and Methods 
In this case series study, all 400 premature infants 
referred to the eye clinic of Alavi Hospital from October 
2018 to October 2019 who met the criteria were included 
in the study. Sampling was by census method. The study 

and consent procedure were approved by the Ardabil 
University of Medical Sciences Ethics committee (IR 
ARUMS.REC.1398.308) and the tenets of Declaration of 
Helsinki were followed in all steps of the study. 
Inclusion criteria included infants with a gestational age 
of less than 34 weeks (33 weeks and 6 days or less) or 
with a birth weight of 2000 g or less. Exclusion criteria 
was the parents' unwillingness to participate in the study. 
The pupil was dilated by using mydriatic drops about an 
hour before the examination to make the examination 
possible. To perform this method, a combination of 
tetracaine drops (0.5%), tropicamide (1%) and 
phenylephrine (2.5%) (with a combination of one-half 
volume of each) was used 2 to 3 times at intervals of 10 
to 15 minutes. Indirect ophthalmoscopy was performed 
with or without blepharostat. All retinal examinations 
were performed by an experienced  ophthalmologist 
(Fekri) who had completed the ROP training course. 
Ambient brightness was reduced to 10 lux when the baby 
was examined. Data were collected through detailed 
checklists. The designed checklists contained 
demographic information and risk factors that were 
completed for all patients. Finally, individuals were 
divided into 2 groups (positive retinopathy group and 
healthy group). After completing the checklists for all 
participants, the data were coded and entered into SPSS  
25 software. 

Data analysis 
After data collection, central indices (mean) and 
dispersion indices (standard deviation) were used to 
analyze descriptive information. Chi-square, Fisher 
exact, t-test, binary logistic regression and ROC curve 
analysis in SPSS software version 25 were used to 
analyze the data. P value less than 0.05 was considered 
significant. 

Results 
In the present study, the mean age of the mothers was 
28.9±6.5 years (Range: 14-53 years). Furthermore, 81 
cases (20.2%) of marriages were consanguineous and 

Fig 1. Histogram of gestational age at birth. 

 
 

Fig 2. Histogram of birth weight. 
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319 cases (79.8%) were non-consanguineous. In 
addition, 116 cases (29%) of pregnancies were twins and 
284 cases (71%) were single. As shown in Figure 1, the 
mean gestational age at birth was 32.5 ±1.7 weeks 
(Range: 26-37 weeks). Of the 400 neonates, 229 neonates 
(57.2%) were male and 171 neonates (42.8%) were 
female 297 cases (74.2%) belonged to cesarean deliveries 
and 103 cases (25.8%) to normal vaginal deliveries. The 
average birth weight of infants was 1909.8 gr±404.2 
(Range: 580-3300 gr; Figure 2). Of the 400 neonates, 395 
(98.8%) had undergone oxygen therapy and blood 
transfusions were performed for 4 neonates (1%). 
Moreover, 1 case (0.3%) had sepsis and 277 patients 

(69.3%) had respiratory problems. Out of 400 premature 
infants studied, 107 infants (26.8%) had retinopathy. Out 
of 107 preterm infants with retinopathy, 4 infants (3.7%) 
showed Zone I involvement, followed by Zone II (29 
infants; 27.1%), and Zone III (74 infants; 69.2%).  
Furthermore, 91 infants (85%) showed stage I, followed 
by stage II (11 infants; 10.3%), and stage III (5 infants; 
4.7%).  
Of the 107 preterm infants with ROP, 23 (21.5%) needed 
treatment. Table 1 shows the relationship between 
retinopathy and maternal age, gestational age, and birth 
weight. Table 2 shows the association between ROP and 
consanguineous marriage, twins, infant gender, type of 

Table 1. Relationship between ROP and quantitative variables. 
 

 

Parameters 
ROP P-Value 

 positive 
 (n=107) 

negative 
(n=293) 

Mother age (years) 
Mean±SD 

27.8 5.± 9 29.3 ±  6.7   P<0 041 

Gestational.age (weeks) 
Mean±SD 

31.4 2.± 00 33 1.± 3 P<0.001 

Birth-weight (gram) 
Mean±SD  

1628    ± 324.8 2012.7   ±  381.1 P<0.001  

 
 

R0P: Retinopathy of prematurity; SD:Standard Deviation 

 
Table 2. Relationship between ROP and quantitative variables (B). 

 

parameters 

ROP 

Total 
P-Value 

 
positive 

n(%) 

negative 

n(%) 

Consanguineous 

marriage 

girl 34 (42%) 47 (58%) 81(100%) 
0.001 

no 73 (22.9%) 246 (77.1%) 319(100%) 

Twins 
yes 32 (27.6%) 84 (72.4%) 116(100%) 

0.809 
no 75 (26.4%) 209 (73.6) 284(100%) 

Gender of the 

baby 

boy 60 (40.8%) 169 (59.2%) 229(100%) 
0.774 

girl 47 (42%) 124 (57.4%) 171 (100%) 

Type of 

delivery 

Cesarean 

section 

76 (25.6%) 221 (74.4%) 297(100%) 

0.373 

NVD 31 (30.1%) 72(69.9%) 103(100%) 

Respiratory 

problems 

yes 85 (30.7%) 192(69.3%) 277 (100%) 
0.008 

no 22 (17.9%) 101(82.1%) 123 (100%) 

 
 

R0P: Retinopathy of prematurity; SD:Standard Deviation; NVD: Normal Vaginal Delivery 
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delivery, oxygen therapy, and respiratory problems. As it 
shown, retinopathy in infants was significantly 
associated with maternal age (P = 0.041), gestational age 
(P <0.001), birth weight (P <0.001), parental 
consanguineous marriage (P = 0.001), and respiratory 
problems (P = 0.008). Out of 400 premature infants, 395 
infants (98.8%) received oxygen therapy. Only 4 
neonates (1%) had blood transfusions, and only 1 neonate 
(0.3%) developed septicemia. It was practically 
impossible to calculate the relationship between 
retinopathy of prematurity in these three variables in this 
study. Receiver Operating Characteristic (ROC) curve 
was used to determine the optimal cut-off value for 
maternal age and to predict the risk of developing preterm 
infants with retinopathy (Figure 3). The area under the 

ROC curve was 56.4% and the best cut-off value for 
gestational age was obtained to predict ROP at 27.5 years 
(with 51% sensitivity and 60% specificity). Thus, age 
less than 27.5 years for the mother during pregnancy 
increased the risk of ROP by about 1.6 times (OR = 
1.569, 95% CI: 1.005-2.448, P = 0.047). Based on the 
data presented in Figure 4, the area under the ROC curve 
was 75.5% and the best cut-off value for gestational age 
to predict premature neonatal retinopathy was 32.5 weeks 
(sensitivity of 69% and specificity of 72%). Having a 
gestational age of less than 32.5 weeks at birth increased 
the risk of ROP by about 5.9 times (OR = 5.869, 95% CI: 
3.619-9.519, P <0.001). Also the area under the ROC 
curve was 78.7% and the best cut-off value for birth 
weight to predict ROP was 1725 gr (sensitivity of 68% 

 
Fig 3. ROC analysis to determine the risk of ROP 

by maternal age. 

 
Fig 4. ROC analysis to determine the risk of ROP 

by gestional age. 

 
 
Fig 5. ROC analysis to determine the risk of 

preterm infants with retinopathy by birth 
weight. 

 
Fig 6. ROC analysis to determine the risk of 

preterm infants with retinopathy by week 
of birth, birth weight, and familial 
parental marriage. 
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and specificity of 76%; Figure 5). Weighing less than 
1725 gr at birth increased the risk of ROP by about 6.7 
times (OR = 6.713, 95% CI: 4.126-10.924, P <0.001). 
Binary logistic regression analysis was used to determine 
the risk factors for retinopathy in this study. In this 
analysis, "infant retinopathy" entered the model as a 
dependent variable and the independent variables were: 
(1) familial marriage of parents, (2) mother age less than 
27.5 years, (3) week of birth less than 32.5 weeks, (4) 
birth weight less than 1725 grams, and (5) breathing 
problems of the baby   (Table 3). As shown in table 3, 
familial marriage, birth week less than 32.5 weeks, and 
birth weight less than 1725 grams were the risk factors 
for ROP. 
Familial marriage was associated with a 2.3-fold increase 
in the risk of ROP (OR = 2.263, 95% CI: 1.240-4.130, P 
= 0.008). Birth week less than 32.5 weeks was associated 
with a 4.1-fold increase in the risk of ROP (OR = 4.067, 
95% CI: 2.340-7.069, P <0.001). Birth weight less than 
1725 g was associated with a 4.5-fold increase in the risk 
of ROP (OR = 4.522, 95% CI: 2.677-7.637, P <0.001). 
But the mother's age was less than 27.5 years and the 
presence of respiratory problems in the infant did not 
show a significant relationship with ROP. Calculating the 
combined risk ratio of ROP i.e., estimating the risk ratio 
of retinopathy in preterm infants who had all three risk 

factors (familial parental marriage + birth week less than 
32.5 + birth weight less than 1725 gr) showed that 
premature infants who had all three of these risk factors 
were about 52.7 times more likely to develop retinopathy 
as compared with infants without these risk factors (OR 
= 52.727, 95% CI: 16.597-167.507, P <0.001). Figure 6 
also shows the corresponding ROC curve, which had an 
area under curve of 79.9%. 

Discussion 
In the present study, 107 neonates (26.8%) of the 400 
preterm infants had ROP.The prevalence of ROP varies 
greatly in different studies. Among studies conducted 
outside Iran, the prevalence of ROP in the study of 
Chedid et al. (2009) in the UAE was 11%, followed by 
15.2% in the study of Kossambe et al. (2019) in India, 
and 19.9% in the study of Ludwig et al. (2017) in the 
United States, all of which are less than our study.10-12 
While its prevalence in the study of Acevedo-castelln et 
al. (2019) in Mexico was 56.1%, followed by 40.4% in 
Oman, 34% in Egypt, 33% in Pakistan, and 31.3% in 
Portugal. All are more than the present study.13-17 The 
prevalence of ROP in Saudi Arabia has been reported to 
be 28%, which is similar to our findings.18 Studies in Iran 
also show a large difference in the prevalence reported 
for ROP. In the study of Daraie et al. (2015) in Semnan, 

Table 3. Logistic regression results to determine the risk factors for ROP. 

Dependent outcome Independent 
variable Estimation Standard 

error Risk ratio 
95% confidence interval  

p-Value Lower 
bound 

Upper 
bound 

 

Retinopathy 

Parental marriage 0.817 0.307 2.263 1.240 4.130  0.008 
Mother age less 
than 27.5 years 0.415 0.266 1.514 0.899 2.549  0.119 

Birth.week less 
than 32.5 weeks 1.403 0.282 4.067 2.340 7.069  P<0.001 

Birth.weight less 
than 1725 grams 1.509 0.267 4.522 2.677 7.637  P<0.001 

Existence of 
respiratory 
problems  

0.020 0.318 1.020 0.547 1.901 
 

0.950 

constant -2.764 0.330 0.063   
 

 

 

Table 4. Comparison of the results of the present study with studies conducted in other countries. 

Study Gestational 
age(week) Birth weight of Newborn (grams) Sample size ROP frequency 

Mexico (2019)  Less than 34  Less than 1750  132 56.1% 
Oman (2017) Less than 32  Less than 2000  171 40.4% 
Egypt (2013) Less than 32  Less than 1250  152 34% 
Pakistan (2019) Less than 40  Less than 2000  60 33% 
Portugal (2017)  Less than 32  Less than 2000  527 31.3% 
Saudi Arabia (2011)  Less than 36  Less than 1500  186 28% 
Current study  Less than 34  Less than 2000  400 26.8% 
America (2017)  Less than 36  Less than 2000  10.483 19.9% 
India (2019)  Less than 34  Less than 1500  244 15.2% 
United Arab Emirates (2009) Less than 34  Less than 1750  175 11% 
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a prevalence of 1.1% has been reported, followed by 
5.6% in Gorgan, 17.3% in Tabriz, 17.5% in Isfahan, and 
19% in Babol (4- 5,19-21) which are all less than the 
present study. (19.2% vs 1.9%; p=0.007).19-21 While this 
rate was reported as 34.5% in the study of Karkhaneh et 
al. (2008) in Tehran which is higher than the present 
study.22 Also, the prevalence of retinopathy of preterm 
infants in the study of Ghasemi Nejad et al. (2011) in 
Kerman was 29% and in the study of Mansouri et al. 
(2007) in Tehran was 29.9%, which is similar to our 
findings.23,24 Several factors, including the difference 
between the samples in terms of week of birth and birth 
weight, differences in disease severity; differences in 
available standards, facilities and strategies used to 
manage premature infants and many other factors can 
affect the results of different studies. For example, Daraei 
et al. (2015) attributed the very low prevalence of 
retinopathy of preterm infants to factors such as the lack 
of survival of infants with very young gestational age and 
with extremely low weight or appropriate oxygen therapy 
in the neonatal intensive care unit.19 For convenience of 
comparison, the results of different studies are 
summarized in Tables 4 and 5. Overall, due to the high 
prevalence of ROP in the present study (one in 4 preterm 
infants), it is necessary to inform more parents to go to 
diagnostic and treatment centers for timely examination 
of the retina of premature infants before retinopathy leads 
to permanent destruction. The most common stage of 
ROP in the present study was stage I (85%); In addition, 
about 10% of infants had stage II retinopathy and 5% had 
stage III, and no cases of higher stages of the disease were 
observed among the preterm infants in this study. In the 
study of Ali et al. (2019) in Pakistan,16 like the present 
study, the majority of neonates had stage I ROP, but its 
frequency was lower than in our study (55% VS 85%) 
and the frequency of stage II and III retinopathy in 
preterm infants was higher than our study (35% vs 10%). 
No case of stage 4 or higher retinopathy was seen in their 
study. However, in the study of Coutinho et al. (2017) in 
Portugal,17 stage I and II retinopathies had almost the 
same prevalence (35.8% vs 36.9%) and the prevalence of 
stage III retinopathy has been higher than the present 
study (26.1 % vs 5% in our study). In addition, in their 
study, 1.2% of preterm infants had stage IV retinopathy, 

but as mentioned, we did not have a case of stage 4 or 
higher. In the study of Fooladi Nejad et al. (2009) in 
Gorgan,20 retinopathy was seen in all premature infants 
in stage I disease, which is different from our findings. In 
terms of retinal zone  involvement ,zone III with a 
frequency of about 70% had the highest retinal 
involvement zone in our study, followed by zone II (with 
a frequency of about 27%) and zone I (4%). In the study 
by Acevedo-Castelln et al. (2019) in Mexico, (13) the 
most common zone of retinal involvement was in zone II 
(3%), followed by zone III (31.1%) and zone I (6.6%) 
Which in this respect is not consistent with our 
observations. The findings of the present study showed 
that gestational age at birth had a statistically significant 
relationship with premature retinopathy, so that the week 
of birth of preterm infants with retinopathy was 
significantly lower than non-preterm infants (31.4±2 vs 
33 ±.1.3; P <0.001). Multivariate logistic regression 
analysis also confirmed this significant association, so 
that gestational age less than 32.5 weeks at birth 
increased the risk of retinopathy in our preterm infants by 
4.1 times (OR = 4.067, 95% CI: 2.340-7.069, P <0.001). 
ROP is a multifactorial disease in which low gestational 
age at birth has been suggested in several studies as an 
important risk factor for this disease. In studies in India, 
Pakistan, Mexico, Portugal, Oman, and Isfahan, the 
gestational age of neonates with retinopathy at birth was 
significantly lower than that of non-patients,4,11,13,14,16,17 
which are in accordance with our findings. In a study by 
Ludwig et al. (2017) in the United States, multivariate 
regression analysis showed that gestational age was an 
independent predictor of ROP,12 which is similar to the 
present study. 
In a study conducted by Daraei et al. (2015) in Semnan, 
no significant relationship was observed between 
gestational age and the incidence of ROP, which is not 
consistent with the present study.19 The superficial 
vessels of the retina begin to develop from about the 14th 
week of the embryo and the deep vessels of the retina are 
formed around the 20th week through the germination of 
the previously formed vessels. And these vessels are 
completed on the nasal side of the retina at 36 weeks and 
on the temporal side at 40 weeks; Therefore, it seems that 
the birth of infants at a lower gestational age plays a role 

Table 5. Comparison of the results of the present study with studies conducted in Iran. 
Study Gestational age(week) Birth weight of Newborn(grams) Sample size ROP frequency 
Tehran (2008)  37 or less Less than 2000  953 34.5% 
Tehran (2007)  Less than 32  Less than 1500  147 29.9% 
Kerman (2011)  Less than 36  Less than 2500  83 29% 
Current study  Less than 34  Less than 2000  400 26.8% 
Babol (2010)  Less than 37  Less than 2000  173 19% 
Isfahan (2010)  Less than 36  Less than 2000  604 17.5% 
Tabriz (2008)  Less than 36  Less than 2000  150 17.3% 
Gorgan (2009) Less than 34  Less than 2000  89 5.6% 
Semnan(2015) Less than 37  Less than 2000  270 1.1% 
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in the development of retinopathy by disrupting the 
natural process of retinal angiogenesis.9 
Another factor associated with ROP in the present study 
was birth weight so that the birth weight of neonates with 
retinopathy was significantly lower than that of non-
retinopathies (1628 ±324.8 vs 2012.7± 381.1; P <0.001). 
A significant relationship between birth weight and ROP 
was also confirmed by multivariate logistic regression 
analysis by which birth weight less than 1725 g was 
associated with a 4.5-fold increase in the risk of ROP (OR 
= 4.522, 95% CI: 2.677-7.637, P <0.001). This finding is 
consistent with many previous studies.4,11-13,16,17,19 
An interesting finding in the present study, which even in 
multivariate logistic regression analysis was significantly 
associated with retinopathy in our preterm infants, was 
consanguineous marriage. The prevalence of preterm 
infant retinopathy in consanguineous marriages was 
significantly higher than non-consanguineous marriages 
(42% vs. 22.9%; P = 0.001). consanguineous parental 
marriage was associated with a 3.2-fold increase in the 
risk of retinopathy in the preterm infants of our study (OR 
= 2.263, 95% CI: 1.240-4.130, P = 0.008). In general, due 
to the fact that consanguineous marriage is rare or even 
prohibited in most Western countries, therefore, no study 
has been conducted in this regard in these countries. 
In countries where consanguineous marriage is common, 
there are few studies that have assessed this issue, among 
which, Naderian et al. (2010) in Isfahan reported no 
significant relationship between the consanguineous 
parental marriage and ROP, which is contrary to our 
findings,4 but a study by Gharaibeh et al. (2011) in 
Jordan, similar results were reported, where the 
frequency of consanguineous marriage was higher 
among ROP than premature infants who did not have 
retinopathy (19.2% vs 1.9%; p=0.007).25 There is some 
indirect evidence for the influence of genetic components 
on the pathogenesis of ROP along with several other risk 
factors that have been proposed in various studies for this 
disease.for example, the prevalence of the disease has 
been reported to be more common in whites than in 
blacks or in boys more than girls.16,26 It is thought that 
certain genetic polymorphisms may be due to the 
function of genes such as vascular endothelial growth 
factor (VEGF), which control retinal vascularization, and 
thus be involved in the pathogenesis of ROP.27,28 Due to 
the small number of studies in this field, more studies are 
needed. 
The results of the present study also showed that out of 
107 premature infants with retinopathy, 23 infants 
(21.5%) needed treatment and the disease had 
spontaneous recovery in the remaining infants (5.8% of 
all infants needed treatment). The need for treatment 
among premature infants with retinopathy in the study of 
Kossambe et al. (2019) in India was 38.7%, followed by 
36.4% in Portugal and 31.1% in Mexico, which are 
higher than our study.11,13,17 However, the need for 
treatment among infants with ROP in a study in the 
United States was 3.8% and 17% in a study in Australia, 

which is less than the present study.12,29 Differences in 
disease severity in the studied samples could be the 
reason for the differences in various studies. 

Limitations and strengths of the study 
The most important limitation of the present study was 
the collection of some data from the neonatal hospital 
record, so some factors such as the concentration and 
duration of oxygen therapy, that were reported in other 
studies as a risk factor for ROP, were not available to 
researchers. Among the strengths of the present study is 
the relatively high sample size compared to previous 
studies and retinal examinations with indirect 
ophthalmoscopy by only one experinced 
ophthalmologist. The present study was the first study of 
its kind in Ardabil province, Iran. 

Recommendations 
1. Timely retinal examination in all premature infants, 

especially those at higher risk (i.e. infants weighing 
less than 1725 g at birth, infants less than 32.5 weeks 
gestational age at birth, or consanguineous marriage) 
is advised. 

2. preventive measures for increasing gestational age and 
birth weight may help reduce the incidence of ROP. 

3. Studies with prospective and longitudinal design 
should be performed by considering more variables 
that affect the ROP. 

In conclusion, the findings of the present study showed 
that a quarter of preterm infants had retinopathy, birth 
weight less than 1725 g, gestational age less than 32.5 
weeks at birth, and familial marriage were risk factors for 
ROP. One-fifth of infants with retinopathy needed 
treatment. Therefore, pediatricians and ophthalmologists 
need to be warned of the importance of prevention 
through screening and accurate assessment of ROP. 
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NICU -  – Neonatal Intensive Care Unit  
ROC - receiver operating characteristic 
ROP - retinopathy of prematurity 
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