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Abstract 
● AIM: To report the changes in detection rate and 
characteristics of retinopathy of prematurity (ROP) in 
infants, during a 12-year period in Northwest China.
● METHODS: The medical records of infants were 
retrospectively collected and reviewed using an established 
clinical database. The detection rate and severity of ROP 
were compared between two consecutive periods (P1: 
2008-2013, P2: 2014-2019). Gender, gestational age (GA), 
birth weight (BW), multiple births, delivery pattern, and 
postmenstrual age of the first fundus screen were analyzed 
in all visiting infants.
● RESULTS: During the 12-year study period, 7832 infants 
were initially included; among them, 1266 (16.16%) 
were diagnosed with ROP, 441 of whom (5.63%) developed 
severe ROP. Throughout the study period, the total number of 
infants being screened showed a trend of slight fluctuation 
after a rapid increase; however, an annual increase was 
observed in the number of infants diagnosed with ROP 
and severe ROP. The proportion of each stage at the first 
screening of infants with ROP was stable. The detection 
rate of ROP increased from 2.33% in 2008 to 16.18% in 
2010, decreased to 10.73% in 2014, and then increased 
to 27.47% in 2019. For severe ROP, the detection rate 
gradually increased from 0 in 2008 to 12.49% in 2019. 
Among the infants with ROP, 96 (7.58%) did not meet the 
screening criteria set by the Chinese Medical Association in 
2014 (GA<32wk, or BW<2000 g); among them, 14 (1.11%) 
needed treatment because of severe ROP.

● CONCLUSION: From 2008 to 2019, the detection rates of 
ROP and severe ROP in infants screened in Northwest China 
were 16.16% and 5.63%, respectively. The characteristics 
of the ROP infants were similar to those in other middle-
income regions. The “tertiary prevention network of ROP” is 
a potentially effective screening approach.
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epidemiology; prevention and control
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INTRODUCTION 

R etinopathy of prematurity (ROP) is the leading cause 
of pediatric blindness, which is characterized by 

developmental abnormalities of the retinal vasculature[1]. In 
premature or low-birth-weight infants, several factors interrupt 
retinal angiogenesis and cause incomplete vascularization, 
which stimulates the development of ROP[2]. Improvements 
have been made in maternal and neonatal health care; 
however, the prevalence of ROP continues to increase in 
developing countries, including China[3]. Therefore, early 
diagnosis and timely treatment are essential to prevent the 
progression of ROP. In 2004, the first screening guidelines 
for ROP was issued by the Ministry of Health in China; since 
then, significant efforts have been made for the early diagnosis 
of ROP. As a result, the detection rate of ROP has declined 
in many cities, especially in developed regions in China. In 
addition, developing regions demonstrated varying prevalence 
of ROP, such as Northwest China[4-5]. Currently, investigations 
in large sample size-based infants aimed at ROP screening 
have been conducted in the northern, eastern, and southwestern 
regions of China. Similar studies in other regions, especially 
Northwestern China, remain limited. Therefore, this study 
aimed to fill this gap in knowledge through analyzing the 
changes in the detection rate of ROP in premature infants in 
a tertiary referral center in the Northwestern region of China. 
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The study period encompassed 12y (2008-2019), during 
which, a tertiary prevention network was being established in 
this region.
SUBJECTS AND METHODS
Ethical Approval  The study was performed in accordance 
with the Declaration of Helsinki and was approved by the 
Ethics Committee of Xijing Hospital (KY20202099-C-1). 
The names of the infants were replaced by numbers, and the 
relevant data were stored in an encrypted computer. Written 
informed consent was obtained from the parents.
Population  This retrospective study included premature 
infants who underwent ROP screening in a local hospital, from 
January 1, 2008 to December 31, 2019. 
Screening Criteria  In infants with gestational age (GA) 
<32wk or birth weight (BW) <2000 g, a fundus examination 
was performed according to the 2004 and 2014 Chinese 
guidelines for ROP screening[6-7]. In addition, infants with 
features of severe illness or a history of long-term oxygen 
supplementation were screened for ROP when indicated by 
pediatricians after professional assessment.
Screening Methods  Two experienced pediatric ophthalmologists 
screened each infant. Before screening, the pupils were 
adequately dilated with compound tropicamide eye drops 
and topically anesthetized using 0.4% oxybuprocaine 
hydrochloride eye drops. RetCam (Clarity Medical Systems, 
USA) and indirect ophthalmoscopy were used for ocular 
examination in all infants, and scleral indentation was 
performed as necessary. Infants were carefully observed 
for 30min after the eye examinations. ROP was classified 
according to the International Classification of Retinopathy of 
Prematurity, revised in 2005. “Severe ROP” are lesions that 
require treatment and are characterized by the following: 1) 
Threshold and type 1 pre-threshold ROP according to the Early 
Treatment for ROP Study[8]; 2) aggressive posterior ROP.
Statistical Analysis  All statistical analyses were performed 
using the Statistical Package for Social Sciences, version 25.0 
(IBM Corporation, Armonk, New York, USA). Statistical 
significance was set at P<0.05. 
The rate and demographic characteristics of infants with ROP 
and severe ROP were descriptively analyzed. Univariate 
analysis for putative risk factors was evaluated using the 
Student’s t-test or Chi-square test. Subsequently, a multivariate 
logistic regression, including an interaction term, was 
performed to identify the independent risk factors that result in 
ROP development and treatment.
The rates of ROP and severe ROP were computed separately 
by year. The proportion of each stage at the first screening 
of infants with ROP was compared using Fisher’s exact 
test. Joinpoint regression models were used to estimate the 
detection rate trends. The Poinpoint was determined according 

to the Bayesian information criterion[9]. The annual percentage 
change (APC) and 95% confidence interval (95%CI) of the 
rates were estimated. The detection of a Joinpoint indicated 
that the trend was modified during this time point.
The 12 screening years were divided into two periods for 
comparison: P1 (January 2008 to December 2013) and P2 
(January 2014 to December 2019), according to the date 
of the establishment of the ROP prevention network in 
Northwestern China in January 2014. Descriptive analyses for 
the demographic characteristics in different periods and groups 
were performed using the Chi-square test. 
RESULTS 
Demographic Characteristics and Univariate Analysis  
During the 12-year study period, a total of 8136 infants 
underwent ROP screening. Among them, 304 (3.74%) were 
excluded due to incomplete clinical data. The final study 
population included 7832 infants (96.26%), among whom, 
1266 (16.16%) were diagnosed with ROP, and 441 (5.63%) 
subsequently received treatment. Differences were observed 
in the detection rate of ROP among infants with different GA, 
BW, mode of delivery, fetal number, and postmenstrual age 
at first screening. However, a significant difference was only 
observed in infants with different GA and BW. Demographic 
characteristics of the study population are listed in Table 1. 
Multivariate Analysis  The diagnosis of ROP and requirement 
of treatment in ROP (severe ROP or not) were obtained as the 
dependent variables, whereas six factors including gender, 
GA, BW, mode of delivery, fetal number and postmenstrual 
age of first screening served as independent variables. The 
model of multivariate analysis of ROP and severe ROP 
detection rate was well adapted to the original data, for the 
significance of the Hosmer-Lemeshow test >0.05 (0.418 and 
0.623, respectively) and prediction accuracy >60% (85.4% and 
66.7%, respectively). Regarding ROP diagnosis, significant 
differences were observed between GA, BW, mode of delivery, 
and fetal number. Specifically, GA, BW, and mode of delivery 
were negatively correlated, and fetal number was positively 
correlated with the ROP detection rate (Table 2). Regarding 
ROP requiring treatment, GA and BW were negatively 
correlated with the severe ROP detection rate (Table 3); 
however, no relationship was observed between severe ROP 
and the other factors.
Yearly Detection Rate of ROP and Severe ROP  During the 
12-year study period, the total number of infants screened each 
year showed a trend of slight fluctuation after a rapid increase; 
this trend was maintained at approximately 1000 cases per 
year in recent years. On the other hand, an annual increasing 
trend was observed in the number of infants with ROP and 
severe ROP (Figure 1A). The proportion of each stage at 
the first screening of infants with ROP has been stable since 
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2009. Stage 2 accounted for the principal parts each year, and 
aggressive posterior-ROP was rarely present (Figure 1B). The 
detection rates of ROP and severe ROP were analyzed using 
the Joinpoint regression model. The results showed that the 
detection rate of ROP increased from 2.33% in 2008 to 16.18% 
in 2010 (APC=133.41, 95%CI: -86.7, 3991.3), then decreased 
to 10.73% in 2014 (APC=-13.91, 95%CI: -37.9, 19.4%), and 
finally increased to 27.47% in 2019 (APC=19.16, 95%CI: 9.1, 
30.1). The detection rate of severe ROP gradually increased 
from 0 in 2008 to 12.49% (APC=24.8, 95%CI: 13.8, 37.0) in 
2019 (Figure 1C, 1D).
Distribution of Gestational Age and Birth Weight of 
Infants with ROP  Among all infants with ROP, 96 (7.58%) 
did not meet the screening criteria set by the Chinese Medical 

Association in 2014 (BW<2000 g or GA<32wk); among them, 
14 (14.58%) needed treatment for severe lesions (Figure 2). 
Clinical Characteristics of Children with ROP in 
Different Periods  GA, BW, mode of delivery, fetal number, 
postmenstrual age at first screening, and treatment rates were 
all statistically significant (P<0.05) between the two different 
periods. The proportions of GA<28wk, BW<1000 g, cesarean 
section, singletons, postmenstrual age at first screening <44wk, 
and ROP treatment during P2 were significantly higher 
compared to P1 (Table 4).
DISCUSSION
The reduction in neonatal mortality has led to an increased risk 
of ROP; particularly, developing countries are affected and 
are experiencing an ROP pandemic. For example, Turkey[10] 
and India[11], have ROP detection rates of approximately 27% 
and 26.6%, respectively. China is similar to these developing 
countries; however, it faces a more complex situation. The 
expansive geographical and economic area of China result in 
significant differences in the detection rate of ROP in different 
regions. Recently, several studies with sample sizes >1000 
have allowed an ideal estimate of the regional incidence 
of ROP in economically developed cities, such as Beijing, 
Shanghai, and Chongqing (Table 5)[12-16]. These studies have 
differences in screening criteria, neonatal treatment, and 
oxygen supplementation use in different regions; however, 
their findings present evidence of the close relationship in the 
rate of ROP between these cities and developed countries[17]. 
On the other hand, the ROP rate was lower compared to the 
developing countries mentioned previously, and a gradual 
decline may be observed in the rate of ROP in the same 
regions[13,16]. However, it is different in Central and Western 
China. Improvements in neonatal treatment level and screening 
technology have led to an increase in the ROP detection rate 
in some areas; however, the detection rate is much lower in 
other areas due to the lack of medical resources and pediatric 
ophthalmologists, which may lead to a missed diagnosis or 
misdiagnosis. Only a few investigations have reported the ROP 
detection rate in Central and Western China; additionally, most 
of the data were obtained from primary maternal and child 
health care hospitals, and published in Chinese journals[5]. 
Furthermore, great variations were observed in the ROP 
detection rates from population-based epidemiological studies 
in these areas; these variations may be due to several factors 
including differences in screening criteria, inclusive population, 
and technical levels in each unit. Therefore, we attempted to 
include clinical data with a larger population and longer period 
obtained only from a tertiary referral center in Northwestern 
China for analysis. Our study revealed that among the 7832 
infants observed during the 12-year period, 1266 (16.16%) 
infants developed ROP and 441 (5.63%) required treatment.

Table 1 Demographic characteristics of the study population and 
detection rate                                                                                 n (%)
Characteristics Total, n ROP Severe ROP 

Gender

Male 4505 727 (16.14) 254 (5.64)

Female 3327 539 (16.2) 187 (5.62)

χ2 0.013 0.008

P 0.909 0.928

GA, wk 32.91±3.07 30.22±2.53 29.42±2.38

<28 208 149 (71.63) 85 (40.87)

28-32 2301 764 (33.2) 271 (11.78)

≥32 5323 353 (6.63) 85 (1.6)

χ2 1299.071 50.51

P <0.001 <0.001

BW, g 1917.91±630.96 1438.34±432.94 1316.82±378.38

<1000 206 145 (70.39) 75 (36.41)

1000-2000 4596 989 (21.52) 342 (7.44)

≥2000 3030 132 (4.36) 24 (0.79)

χ2 845.01 37.375

P <0.001 <0.001

Mode of delivery

Caesarean section 3115 663 (21.28) 244 (7.83)

Vaginal delivery 4717 603 (12.78) 197 (4.18)

χ2 98.649 2.376

P <0.001 0.123

Fetal number

Single birth 5915 894 (15.11) 305 (5.16)

Multiple birth 1917 372 (19.41) 136 (7.09)

χ2 18.457 0.691

P <0.001 0.406

Postmenstrual age, wk

<38 2330 531 (22.79) 190 (8.15)

38-44 3617 568 (15.7) 205 (5.67)

≥44 1925 167 (8.68) 46 (2.39)

χ2 156.311 4.514

P <0.001 0.105

ROP: Retinopathy of prematurity; GA: Gestational age; BW: Birth weight.
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Previous studies have shown that ROP is associated with a variety 
of risk factors[18]. Among them, GA of 24-29wk increased 
the likelihood of developing severe ROP; furthermore, the 
earlier the GA, and lesions in close proximity to the posterior 
pole increase the risk for severe ROP[19]. Additionally, ROP 
was associated with low BW, heavy lesions, and increased 
likelihood of developing plus disease. A report from the USA 
found that preterm infants with GA≤27wk and 28-31wk 
had ROP detection rates of 83.4% and 55.3%, respectively; 
additionally, infants with BW<750 g and 750-999 g had 

ROP detection rates of 90% and 78.2%, respectively[20]. In 
the present study, we found that GA and BW were had a 
significant relationship with ROP and severe ROP detection 
rates in screened infants, which is consistent with previous 
studies[13,15,21].
Interestingly, in the multivariate model of the risks of ROP, in 
addition to GA and BW, mode of delivery and fetal number 
were related to ROP detection rate, which is similar to the 
report of Ali et al[22] and Friling et al[23]. This relationship 
may be attributed to birth injury or complications. However, 

Figure 1 The trend of the prevalence of ROP  A: The number of screened infants, ROP infants and severe ROP infants per year; B: The 
proportion of each stage of ROP per year; C: The rate of ROP and severe ROP per year; D: The Joinpoint regression trend of rate of ROP and 
severe ROP.

Table 2 Multivariate analysis for the risk factors of ROP

Items B S.E Wald Sig OR (95%CI)
Gender -0.066 0.07 0.912 0.34 0.936 (0.816-1.072)
GA -1.356 0.07 374.563 <0.001 0.258 (0.225-0.296)
BW -1.185 0.091 167.893 <0.001 0.306 (0.256-0.366)
Mode of delivery -0.381 0.07 29.383 <0.001 0.683 (0.595-0.784)
Fetal number 0.183 0.076 5.802 0.016 1.201 (1.035-1.395)
Postmenstrual age 0.062 0.049 1.584 0.208 1.064 (0.966-1.172)

ROP: Retinopathy of prematurity; OR: Odds ratio; CI: Confidence intervals; GA: Gestational age; BW: Birth weight.

Table 3 Multivariate analysis for the risk factors of severe ROP

Items B S.E Wald Sig OR (95%CI)
Gender -0.078 0.124 0.395 0.529 0.925 (0.726-1.179)
GA -0.534 0.118 20.444 <0.001 0.586 (0.465-0.739)
BW -0.489 0.15 10.699 0.001 0.613 (0.457-0.822)
Mode of delivery -0.023 0.127 0.034 0.854 0.977 (0.762-1.253)
Fetal number 0.123 0.132 0.862 0.353 1.131 (0.872-1.466)
Postmenstrual age 0.006 0.091 0.005 0.943 1.007 (0.843-1.202)

ROP: Retinopathy of prematurity; OR: Odds ratio; CI: Confidence intervals; GA: Gestational age; BW: Birth weight.
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multivariate analysis found that ROP detection rate was 
not significantly correlated with mode of delivery and fetal 
number. This may be attributed to the lower GA of infants with 

severe ROP and the infants who underwent cesarean section 
and multiple births. The differences in univariate analysis 
were confounded. Hence, the mode of delivery and fetal 
number should not be regarded as independent risk factors for 
severe ROP. In addition, our study found that gender does not 
significantly influence ROP detection and severity rates, which 
is consistent with previous studies[13,21].
Notably, this study included infants with ROP who had 
increased GA or BW, who accounted for 7.58% of the sample. 
For differential diagnosis, other diseases presenting with similar 
symptoms, such as familial exudative vitreoretinopathy, were 
ruled out by appropriate assessments of the infants and their 
first-degree relatives, using fundus examination, fluorescein 
angiography, or gene assays when necessary. Although most 
of the lesions were relatively mild, some required urgent 
treatment (14.58%, 14/96). This is consistent with a study from 
India which included twenty-three full-term infants with ROP 
whose BW range from 1200-4160 g and GA range 37-40wk[24]. 
The potential pathogenesis might be multifactorial. Systemic 
abnormalities like cardiac malformations, intrauterine growth 
retardation or nervous system defects could be involved. 
This was perhaps more prominent in developing regions. In 
recent years, some scholars have suggested the revision of 
the ROP screening criteria in China. A cohort study based on 
5y in Shanghai suggested that the standard could be changed 
to GA<32wk or BW<1600 g[1]. Another study in Beijing 
suggested that GA≤32wk or BW≤1500 g[15] potentially reduces 
the number of people screened. However, earlier studies have 
shown that high BW ROP infants comprise some proportions 
in the Xi’an area[25]. In other regions, many reports argue that 
the characteristics of the screening population in areas of 
China are considerably similar to the first epidemic of ROP, 
indicating that even relatively mature infants are likely to 
develop ROP or severe ROP. A previous study reported the 
case of the largest and most mature infant with BW of 2500 g 
and GA of 33wk who developed ROP[26]. Additionally, Li et 
al[13] reported that the detection rate of ROP in infants with 
BW>2000 g was 3.1%. Therefore, this study expanded the 
sample size and reached similar conclusions. This is mainly 
due to the high mortality rates in very low BW babies and 
the lack of meticulous monitoring of blood oxygen levels in 
developing areas caused by the imbalance of inter-regional 
economic development. Thus, the focus of ROP prevention in 
different regions should vary according to the local features of 
the disease.
This study was conducted in Northwest China, which is a 
representative of developing regions nationwide. Compared 
to the eastern regions of China, ROP screening was initiated 
at a later date in the northwestern region. In some developed 
countries or regions, the ROP telemedicine network has 

Figure 2 BW and GA of ROP infants  Solid lines represent the BW 
and GA screening criteria set by the Chinese Medical Association in 
2014.

Table 4 Changes of the characteristics of ROP in different period                      
                                                                                                         n (%)
Characteristics 2008-2013 2014-2019 χ2 P

Gender 2.384 0.123

Male 165 (61.57) 562 (56.31)

Female 103 (38.43) 436 (43.69)

GA, wk 21.132 <0.001

<28 11 (4.1) 138 (13.83)

28-32 167 (62.31) 597 (59.82)

≥32 90 (33.58) 263 (26.35)

BW, g 16.94 <0.001

<1000 11 (4.1) 134 (13.43)

1000-2000 221 (82.46) 768 (76.95)

≥2000 36 (13.43) 96 (9.62)

Mode of delivery 10.686 0.001

Caesarean section 164 (61.19) 499 (50)

Vaginal delivery 104 (38.81) 499 (50)

Fetal number 10.37 0.001

Single birth 168 (62.69) 726 (72.75)

Multiple birth 100 (37.31) 272 (27.25)

Postmenstrual age, wk 4.578 0.032

<38 102 (38.06) 429 (42.99)

38-44 118 (44.03) 450 (45.09)

≥44 48 (17.91) 119 (11.92)

Treatment 29.735 <0.001

Yes 56 (20.9) 385 (38.58)

No 212 (79.1) 613 (61.42)

ROP: Retinopathy of prematurity; GA: Gestational age; BW: Birth 
weight.

Retinopathy of prematurity in Northwest China
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been implemented to resolve this issue and attain certain 
achievements[27]. Meanwhile, different approaches have 
also been adopted to carry out ROP screening in developing 
countries, such as in Eastern Europe, Latin America and 
South Asia. A “hub and spoke” approach was recommended 
in Indian, which was composed of three to four district level 
Special Newborn Care Units (SNCUs) around a medical 
college attached with an SNCU/ Neonatal Intensive Care Unit 
(NICU) capable of laser treatment for ROP[28]. In addition, 
there was a national ROP hotline in Philippines helping to 
refer infants to the nearest medical unit available[29]. Moreover, 
nurses in neonatal care could become empowered to have 
more responsibility through in-service education and team 
building in Brazil to boost ROP prevention[30]. All these 
mentioned above played a positive role in driving ROP 
screening universalized in these developing regions. While 
in Northwestern China, facilities for the ROP telemedicine 
network were insufficient due to social and economic 
restraints, and “hub and spoke” or hotline models could not 
ensure both the coverage of ROP screening and the timeliness 
of treatment in such wide area. It is necessary to implement a 
specific and effective ROP screening program depending on 
the level of development localized. Therefore, we conceived 
and established a “tertiary prevention network of ROP” at 
the beginning of 2014. Primary health centers at the county 
level form the primary unit, which are responsible for proper 
neonatal care and referring infants who are suspicious of ROP 
to higher units for screening. The secondary unit is composed 
of ophthalmology departments in general hospitals or maternal 
and child care service centers at the municipal level, which 
mainly continue the ROP screening, follow-up, and referral 
of infants in need of treatment to upper level. The tertiary 
unit is composed of major medical centers at the provincial or 
national level, since they are capable of treating severe ROP 
and leading clinical and basic research related to ROP[31]. 
As the only tertiary unit of the ROP network in Northwest 
China, our data showed a trend of ROP prevention and 
control over the last 12y in this area. From 2008 to 2013, the 
slightly increased popularity of ROP screening and treatment 
in Northwest China have led to the inability of the primary 
and secondary health centers to complete ROP diagnosis and 
independently treat the disease. This led to an annual increase 

in the number of infants referred to our center. Additionally, 
there was a lack of coordination and certain issues remained, 
such as missed diagnosis or excessive referral without using 
the network. Thereafter, the establishment of the tertiary 
prevention network of ROP clarified the division of roles and 
responsibilities at different levels of units. Additionally, it 
has promoted the mastery of screening guidelines in primary 
units and the popularity of screening technology. Thus, from 
2014 to 2019, the number of referral and self-referral infants 
for screening in secondary units increased significantly. On 
the other hand, as a tertiary unit, our center found that the 
number of overall screening decreased slightly and finally 
became stable. However, the number of severe cases of ROP 
referred by primary and secondary units increased, indicating 
a continued increase in the number of ROP and severe ROP. 
Regarding ROP detection rate, as the only health center capable 
of performing ROP screening, our hospital underwent ROP 
screening and treatment in large parts of Northwest China from 
2008 to 2010; therefore, the detection rate showed an upward 
trend. Subsequently, the number of units that could implement 
ROP screening increased; accordingly, the detection rate of 
ROP in our center gradually decreased. After 2014, units 
at all three levels clarified their respective functions, which 
improved the efficiency of screening, referrals, and treatment. 
Therefore, the rate of ROP and severe ROP in screened infants 
significantly increased in our center. In contrast to the ROP 
telemedicine network restricted by the large population size 
and small number of pediatric ophthalmologists, the “tertiary 
prevention network of ROP” was able to exploit the resources 
effectively and address the shortage of workforce by resource 
sharing and responsibility division in the context of local 
conditions. 
During the study period, compared with those in P1, the 
proportion of infants with ROP with GA<28wk, BW<1000 g, 
and who underwent cesarean section increased significantly 
in P2; these findings indicate that infants with a higher risk 
of developing ROP received effective referral. On the other 
hand, analysis revealed that the proportion of ROP infants 
with postmenstrual age <44wk during the first screening and 
ROP infants receiving treatment were significantly increased. 
Previous studies found a significant difference in prognosis 
between infants who received ocular examination in early 

Table 5 Previous reports of retinopathy of prematurity detection rate in different regions in China

References Province Region Study type Patients Timespan Detection rate
Xu et al[12] Shanghai East China Multicenter prospective 2825 2010.1-2012.12 17.80%
Liu et al[13] Chongqing Southwest China Single-center retrospective 1864 2009.1-2012.11 12.80%

Chen et al[14] Hebei North China Single-center retrospective 5651 2008.1-2013.12 14.98%
Li et al[15] Beijing North China Single-center prospective 2997 2009.1-2011.12 11.90%

Yang et al[16] Shanghai East China Multicenter retrospective 5606 2012.1-2016.12 15.90%
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postmenstrual age and those who did not[32-33]. These studies 
demonstrated the importance of timely information and 
efficient referring of infants by pediatricians and neonatologists 
to the appropriate consultants to improve the accessibility, 
quality, and cost of ROP care[32-33]. The system of “tertiary 
prevention network of ROP” plays an important role to 
prevent adverse events and realize the optimization of medical 
resources. 
This retrospective study has several limitations. First, this 
was a hospital-based investigation. Further population-
based studies are needed to avoid selection bias. Second, 
data regarding the time and type of oxygen absorption were 
not clarified. Hence, a prospective study is warranted to 
obtain an exhaustive collection of data. Third, the long study 
period may cause inevitable observer bias; however, the chief 
ophthalmologists who diagnosed and treated ROP remained 
consistent throughout the study period, which minimized the 
bias. 
In conclusion, this study systemically analyzed the detection 
rate and characteristics of ROP infants screened at a tertiary 
referral center located in Northwest China. The results of our 
study indicated that the detection rate and characteristics of 
this region matched those in resource-limited regions, and a 
gap remains compared with developed regions. Additionally, 
the “tertiary prevention network of ROP” is a potentially 
promising approach to cater to the increasing needing for ROP 
screening and professional care in the relatively undeveloped 
areas. Accordingly, promotional efforts should be strengthened 
to increase coverage. This potentially improves the level of 
ROP care for all areas by combining the universality of tertiary 
prevention networks and the convenience of telemedicine 
when timing is appropriate; their mutual support drives the 
prevention and treatment of ROP.
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