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BACKGROUND/AIMS
To investigate the effects of maternal and paternal risk factors in the development of retinopathy of prematurity (ROP).
MATERIAL and METHODS
The medical records of premature infants examined between 2015 and 2018 were included in this retrospective study. Gestational age,
birth weight, sex, time spent in the neonatal intensive care unit (NICU), maternal and paternal ages, level of education, employment, and
smoking were recorded.
RESULTS
Data of 438 infants who were screened for ROP were included in the study. The mean gestational age of the infants was 31.9±2.9 weeks,
mean birth weight was 1727.8±543.7 g, and mean time spent in the NICU was 36.5±24.5 days. Lower gestational age, lower birth weight,
and more time spent in the NICU significantly increased the presence of any stage and treatment requiring ROP (p<0.001). Maternal and
paternal ages, smoking, education level, and employment did not have any significant relationship with the presence of any stage or
treatment requiring ROP (p>0.05).
CONCLUSION
The major risk factors for ROP are gestational age, birth weight, and time spent in the NICU where infants receive supplemental oxygen.
There was no any relationship between paternal demographics and presence of any stage and treatment requiring ROP.
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INTRODUCTION
Retinopathy of prematurity (ROP) is one of the leading causes of preventable blindness in children that primarily targets
preterm infants (1, 2). ROP is a multifactorial disease with many risk factors (3). The major risk factors for development
of ROP are small gestational age, low birth weight (4), and use of supplemental oxygen (5). Other infantile risk factors
include respiratory distress syndrome (6), mechanical ventilation (7), blood transfusion (8), necrotizing enterocolitis (9),
sepsis (10), and the time spent in the neonatal intensive care unit (NICU) (11).
Previous studies investigated the maternal risk factors of ROP. There are conflicting results regarding the effects of preeclampsia (12, 13), maternal age (14, 15), maternal diabetes (16, 17), and smoking (18, 19) on the development of ROP.
The infantile risk factors for development of ROP have been well established, but there are less and conflicting data
regarding the maternal risk factors and very limited data about the paternal risk factors in the literature. The aim of the
present study was to investigate the effects of maternal and paternal risk factors in the development of ROP.
MATERIAL and METHODS
This was a retrospective study was conducted in Gaziantep University Hospital, Turkey. The study was approved by the
ethics committee in accordance with the Declaration of Helsinki. The medical records of premature infants examined
between 2015 and 2018 in the Ophthalmology Department of Gaziantep University Hospital were included in the study.
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Gestational age, birth weight, sex, time spent in the NICU, maternal and paternal ages, level of education, employment, and
smoking during pregnancy were recorded. The presence of
ROP, stage and zone of the disease, treatment for ROP, and any
adverse event regarding ROP were also recorded. The classification of ROP and the decision for treatment were performed
according to the criteria determined by the early treatment for
ROP study group (20). Informed consent was not obtained from
the patients and parents due to the retrospective nature of the
present study.
Statistical Analysis
Statistical analysis was performed using Statistical Package for
the Social Sciences version 22.0 for Windows (IBM Corp.; Armonk, NY, USA). Chi-square test, independent samples t-test,
and Mann–Whitney U test were used to evaluate the results. A
p value <0.05 was considered statistically significant.
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opment of stage 3 or higher ROP. Similarly, in our study, maternal
age did not have an influence on the presence of any stage ROP
or treatment requiring ROP. Maternal smoking increases the risk
of low birth weight and preterm delivery (22). Hirabayashi et al.
(23) reported that maternal smoking decreases the incidence of
ROP. However, Spiegler et al. (18) showed that maternal smoking increases the incidence of ROP. In our study, we could not
find an association between maternal smoking and presence of
any stage or treatment requiring ROP. Previous studies showed
that lower maternal education is associated with preterm birth
TABLE 1. Patient and parent demographics
n (%)

Mean±SD

Gestational age (weeks)

438 (100)

31.9±2.9

Birth weight (g)

438 (100)

1727.8±543.7

Sex
—Male

227 (51.8)

—Female

211 (48.2)

Time spent in the NICU (days)

438 (100)

36.5±24.5

Maternal age (years)

438 (100)

28.0±6.2

Paternal age (years)

438 (100)

32.1±6.9

Maternal and paternal ages were not significantly associated
with the presence of ROP. Maternal and paternal smoking did
not affect the presence of ROP. Lower gestational age, lower
birth weight, and more time spent in the NICU significantly increased the presence of ROP (Table 3). The collected data were
also evaluated between treated and untreated infants for ROP.
Gestational age, birth weight, and time spent in the NICU were
significantly different between the treated and untreated ROP
groups (Table 4).

Maternal smoking (pack-year)

438 (100)

0.9±2.8

Paternal smoking (pack-year)

438 (100)

6.6±9.3

—Primary school

267 (61.0)

DISCUSSION
Retinopathy of prematurity affects preterm infants (1). Most of
the infantile risk factors for development of the disease have
been discussed by previous studies. However, there are less
data regarding the maternal and paternal risk factors of the
disease. Moreover, existing data of maternal and paternal risk
factors have conflicting results.

—High school

101 (23.0)

—University

70 (16.0)

The most important risk factors for the disease are small gestational age, low birth weight, and oxygen requirement. Palmer et
al. (4) reported that small gestational age and low birth weight
are risk factors for development of ROP. York et al. (5) showed
that not only supplemental oxygen requirement but also fluctuations in PaO2 are associated with the presence and progression of ROP. In our study, gestational age and birth weight were
significantly lower, and time spent in the NICU where infants are
treated with supplemental oxygen was significantly higher in infants with ROP. These significant differences persisted among
infants with ROP when we divided them into the treated and
untreated groups.

RESULTS
Data of 438 infants who were screened for ROP were included
in the study. The patient and parent demographics are shown
in Table 1. Data regarding the presence and severity of ROP are
shown in Table 2.

There are conflicting results about the effect of maternal risk
factors on the development of ROP. Wu et al. (14) reported that
older maternal age is a risk factor for development of ROP. On
the other hand, Uchida et al. (15) showed that ROP develops
more frequently from younger mothers. Concurrently, Kanungo
et al. (21) reported that maternal age does not affect the devel-

Maternal education
—Primary school

312 (71.2)

—High school

69 (15.8)

—University

57 (13)

Paternal education

Maternal employment
—Unemployed

384 (87.7)

—Civil servant

32 (7.3)

—Own business

19 (4.3)

—Worker

3 (0.7)

Paternal employment
—Unemployed

4 (0.9)

—Civil servant

60 (13.7)

—Own business

122 (27.9)

—Worker

252 (57.5)

N: number; SD: standard deviation; NICU: neonatal intensive care unit
TABLE 2. ROP presence and severity among the screened infants
n (%)
No ROP

201 (45.9)

Mild ROP

134 (30.6)

Type 2 ROP

13 (3)

Type 1 ROP

90 (20.5)

N: number; ROP: retinopathy of prematurity
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TABLE 3. Factors affecting the presence of ROP
No ROP
Gestational age (weeks)

TABLE 4. Factors affecting the treatment need for ROP

Any stage ROP

p

Treated ROP

33.3±2.5

30.7±2.7

<0.001

Gestational age (weeks)

1979.8±551.8

1508.5±430.5

<0.001

Birth weight (g)

Time in the NICU (days)

27.9±22.4

43.9±23.8

<0.001

Maternal age (years)

28.6±6.4

27.6±6.1

Paternal age (years)

32.5±6.9

Maternal smoking (pack-year)

0.8±2.3

Paternal smoking (pack-year)

Untreated ROP

p

29.9±2.8

31.1±2.6

0.001

1423.0±411.8

1553.8±434.6

0.026

Time in the NICU (days)

50.0±26.1

40.7±21.9

0.007

0.108

Maternal age (years)

27.6±5.7

27.6±6.3

0.959

31.8±6.8

0.272

Paternal age (years)

31.4±6.4

31.9±7.0

0.621

1.1±3.2

0.320

Maternal smoking (pack-year)

1.1±3.2

1.0±3.3

0.874

5.6±7.8

7.5±10.4

0.077

Paternal smoking (pack-year)

8.1±12.1

7.2±9.4

0.518

—Male

94

133

0.051

—Male

52

81

0.183

—Female

107

104

—Female

32

72

—Primary school

137

175

—Primary school

63

112

—High school

34

35

—High school

13

22

—University

30

27

—University

8

19

—Primary school

115

152

—Primary school

62

90

—High school

46

55

—High school

14

41

—University

40

30

—University

8

22

—Unemployed

78

137

Birth weight (g)

Sex

Sex

Maternal education

Maternal education
0.396

Paternal education

Paternal education
0.109

Maternal employment
—Unemployed

0.792

0.070

Maternal employment
169

215

0.068

—Civil servant

17

15

—Civil servant

5

10

—Own business

14

5

—Own business

1

4

—Worker

2

1

—Worker

0

1

Paternal employment

0.673

Paternal employment

—Unemployed

1

3

—Unemployed

1

2

—Civil servant

34

26

0.172

—Civil servant

5

21

—Own business

59

63

—Own business

20

43

—Worker

107

145

—Worker

58

87

0.196

ROP: retinopathy of prematurity; NICU: neonatal intensive care unit

ROP: retinopathy of prematurity; NICU: neonatal intensive care unit

and poor health of the newborn (24, 25). In our study, there was
no any difference between maternal education levels and presence of ROP. Maternal employment has been shown to reduce
or does not affect the incidence of preterm delivery (26, 27). Similarly, we could not find a relationship between maternal employment and presence of ROP.

smoking and presence of ROP. Shapiro et al. (30) reported that
lower paternal education increases the risk for preterm birth. In our
study, we did not find a relationship between paternal education
and presence of ROP. In addition, there was no any relationship
between paternal employment and presence of ROP.

Existing literature has limited information about the paternal risk
factors of ROP. There are conflicting studies about the effect of paternal age on preterm birth. Astolfi et al. (28) reported that the risk
of preterm delivery increases with advanced paternal age. Conversely, Alio et al. (29) found that preterm delivery risk decreases
with paternal age. One might think that if paternal age affects
preterm delivery, it can affect the presence of ROP, but that was
not the case in our study. We could not find any relationship between paternal age and presence of ROP. Ko et al. (22) showed
that paternal smoking does not have an effect on preterm birth of
low birth weight, which are major risk factors for development of
ROP. Similarly, we could not find an association between paternal

Our study has some limitations. First, the retrospective nature
of our study limits the accuracy of our results. Second, our study
was conducted in a single center; a multicentric study is required
for more detailed results.
In conclusion, the major risk factors for ROP are gestational age,
birth weight, and time spent in the NICU where infants receive
supplemental oxygen. These risk factors affect the presence of
both any stage and treatment requiring ROP. Maternal and paternal ages, smoking, education level, and employment did not
have any significant relationship with the presence of any stage
or treatment requiring ROP. Further studies are needed because
of the conflicting results in the literature.
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