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Abstract

Background

Neonatal jaundice (NNJ) is common, but few root cause analyses based on national quality

registries have been performed. An online registry was established to estimate the inci-

dence of NNJ in Turkey and to facilitate a root cause analysis of NNJ and its complications.

Methods

A multicenter prospective study was conducted on otherwise healthy newborns born at�35

weeks of gestation and hospitalized for only NNJ in 50 collaborator neonatal intensive care

units across Turkey over a 1-year period. Patients were analyzed for their demographic and

clinical characteristics, treatment options, and complications.

Results

Of the 5,620 patients enrolled, 361 (6.4%) had a bilirubin level�25 mg/dL on admission and

13 (0.23%) developed acute bilirubin encephalopathy. The leading cause of hospital admis-

sion was hemolytic jaundice, followed by dehydration related to a lack of proper feeding.

Although all infants received phototherapy, 302 infants (5.4%) received intravenous immu-

noglobulin in addition to phototherapy and 132 (2.3%) required exchange transfusion. The

infants who received exchange transfusion were more likely to experience hemolytic causes

(60.6% vs. 28.1%) and a longer duration of phototherapy (58.5 ± 31.7 vs. 29.4 ± 18.8 h)

compared to infants who were not transfused (p < 0.001). The incidence of short-term com-

plications among discharged patients during follow-up was 8.5%; rehospitalization was the

most frequent (58%), followed by jaundice for more than 2 weeks (39%), neurological abnor-

mality (0.35%), and hearing loss (0.2%).
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Conclusions

Severe NNJ and bilirubin encephalopathy are still problems in Turkey. Means of identifying

at-risk newborns before discharge during routine postnatal care, such as bilirubin monitor-

ing, blood group analysis, and lactation consultations, would reduce the frequency of short-

and long-term complications of severe NNJ.

Introduction

Neonatal jaundice (NNJ) is common in the neonatal period due to the adaptation of bilirubin

metabolism that occurs at this time. The majority of newborns develop NNJ, which is the

most common cause of hospital admission or rehospitalization in the first week of life [1].

The advent of maternal rhesus immunoglobulin prophylaxis, phototherapy, and exchange

transfusion reduced the rates of bilirubin-induced mortality and morbidity. However, acute

bilirubin encephalopathy and kernicterus are still reported in low- and middle-income coun-

tries (LMICs) and even high-income countries (HICs) [1–6].

Despite its frequency, few root cause analyses of NNJ using national registries have been

performed [1–6]. The incidence of NNJ in developed countries is reportedly 25–41, 17–45,

and 2–36 cases per 100,000 live births for serum bilirubin levels above the exchange transfu-

sion threshold, >25 mg/dL, and 30 mg/dL, respectively [5–7]. However, studies in LMICs are

generally hospital based [2,3].

NNJ is the leading cause of admission to neonatal intensive care units (NICUs) among oth-

erwise healthy newborns in Turkey, but there are no national data on NNJ and related compli-

cations in Turkey. Therefore, the Turkish Neonatal Society established a prospective online

registry to estimate the incidence of severe NNJ and facilitate a root cause analysis of NNJ and

its complications. The results will enable the identification of risk reduction strategies.

Materials and methods

After the Turkish Neonatal Jaundice Online Registry was established in September 2015, a

multicenter prospective observational cohort study was conducted among otherwise healthy

infants born at�35 weeks of gestation and hospitalized for only NNJ. Clinical directors in

NICUs nationwide were made aware of the study, and 50 NICUs participated for the 1-year

study period. The NICUs were asked to add to the registry database daily all hospitalized cases

of NNJ at discharge using an online, standard, patient specific electronic case report form

(eCRF). The study was approved by the Online Studies Scientific Steering Committee of the

Turkish Neonatal Society and by the Ankara University institutional review board. Written

informed consent was obtained from the parents or guardians of the newborns.

Otherwise healthy newborns with NNJ referred to the hospital by maternity services, emer-

gency services, and policlinics were enrolled in the study. Infants born at<35 weeks of gesta-

tion or with a diagnosis at admission unrelated to hyperbilirubinemia were excluded. The

eCRF included demographic, clinical, and laboratory findings on the infants. Postnatal age,

birth weight, gestational age, sex, delivery type, history of siblings with jaundice, weight loss on

admission, total bilirubin level (mg/dL), bilirubin/albumin ratio, reticulocyte count, direct

Coombs test positivity on admission, defined cause of hyperbilirubinemia, and treatments pro-

vided to the infants (phototherapy, exchange transfusion, intravenous immunoglobulin

[IVIG]) were recorded.

The Turkish Neonatal Jaundice Registry
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Patients were managed in accordance with the unit protocols recommended by the Ameri-

can Academy of Pediatrics (AAP) for the management of hyperbilirubinemia in infants born

at�35 weeks of gestation, which were commonly used by NICUs in Turkey during the study

period [8]. The type and duration of phototherapy were recorded. A bilirubin level�25 mg/

dL was considered to indicate severe NNJ, as an infant with jaundice of this magnitude is

thought to be at high risk for kernicterus [9]. Hemolytic disorders were defined as the presence

of anemia; higher than normal for postnatal age reticulocyte counts; a peripheral smear sugges-

tive of hemolysis; and corroborating signs, such as direct Coombs test positivity. IVIG was

used for exchange transfusion in patients with a borderline bilirubin level in hemolytic cases

[10]. Exchange transfusion was performed according to the AAP criteria [8]. The bilirubin-

induced neurological dysfunction score was used to identify acute bilirubin encephalopathy

[7]. Patients’ follow-up findings for 3 months after discharge, including results of a physical

examination, hearing test, and cerebral imaging, were recorded. All patients discharged from

NICUs must undergo auditory evaluations to determine the auditory brainstem response at

the time of discharge and at 2 to 3 months of age, according to the National Hearing Screening

Program of Turkey. Abnormal neurological findings, such as decreased muscle tone, irritabil-

ity, poor sucking, and seizures, were recorded at discharge and during follow-up. Severe cases

of NNJ were followed up by neurologists, and cerebral imaging was performed at their discre-

tion. Readmission was defined as a return to the hospital within 0–20 days of initial discharge

[9].

Electronic data were summarized at the end of the study using descriptive statistics. Cate-

gorical data are presented as frequencies and percentages. We calculated means and SDs for

continuous variables using Student’s t test. Fisher’s exact test was used to perform statistical

comparisons. The chi-square test was used to test associations between categorical variables.

p< 0.05 was taken to indicate statistical significance.

Results

From September 2015 to September 2016, 5,620 hospitalized cases of NNJ were recorded.

Only 2% of the patients (n = 112) were born at home. Characteristics of the patients are shown

in Table 1. The patients’ median age at admission was 3 days, and their mean peak bilirubin

level was 17.6 ± 4.8 mg/dL. At admission, 361 patients (6.4%) had a bilirubin level higher than

the threshold for severe NNJ.

Table 2 shows the causes of admissions. The leading cause of hospital admissions was

hemolytic jaundice, followed by dehydration related to a lack of proper feeding. No underlying

condition was reported in 18.4% of the cases. ABO blood incompatibility was the most com-

mon cause of hemolytic jaundice (73.7%). The rate of rhesus incompatibility was similar in

Table 1. Baseline demographic characteristics.

Characteristics No. of infants (N = 5,620)

Gestational age, weeks, mean (SD) 37.9 (1.6)

Sex (male), n (%) 3,052 (53.3)

Birth weight, g, mean (SD) 3,102 (517)

Mode of delivery (C/S), n (%) 2,995 (53.3)

History of siblings with jaundice, n (%) 669 (11.9)

Weight loss at presentation �10%, n (%) 698 (12.4)

Weight loss at presentation �15%, n (%) 124 (2.2)

C/S cesarean section.

https://doi.org/10.1371/journal.pone.0193108.t001
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patients born at home and in the hospital (5.3 vs. 5.4%, respectively; p> 0.05). The frequencies

of direct Coombs positivity, reticulocytosis (>7%), and a bilirubin/albumin ratio >6.5 were

13.1%, 6.7%, and 10.5%, respectively.

Phototherapy of a mean duration of 30 ± 19 h was given to all patients, and the mean biliru-

bin level at the end of treatment was 10.3 ± 2.3 mg/dL. The majority of patients (82.6%)

received phototherapy with light-emitting diode (LED), whereas 17.8% received conventional

phototherapy. The rate of rehospitalization was not significantly higher among infants who

received conventional phototherapy than those who received LED phototherapy (11.9% vs.

7.9, respectively; p> 0.05). Moreover, 302 infants (5.4%) received IVIG in addition to photo-

therapy. Exchange transfusion was performed in 132 patients (2.3%), including 39 infants who

also received IVIG. Finally, 65 among 361 severe NNJ patients (18%) required exchange trans-

fusion during their hospitalization.

Infants who received exchange transfusion were more likely to experience a hemolytic

cause (60.6% vs. 28.1%) and a longer duration of phototherapy (58.5 ± 31.7 vs. 29.4 ± 18.8 h)

than infants who were not transfused (p< 0.001). A multiple logistic regression model demon-

strated that direct Coombs positivity (OR 2.6, 95% CI 1.45–4.8, p = 0.001), reticulocyte count

�7% (OR 7.1, 95% CI 3.7–13.4, p = 0.001), and a bilirubin/albumin ratio�6.5 (OR 19.8, 95%

CI 11.8–33.4, p = 0.001) were independently associated with an increased risk for exchange

transfusion in infants with hyperbilirubinemia.

The 13 patients with acute bilirubin encephalopathy constituted 0.23% of the total cohort

but 3.6% of the infants with severe NNJ. Table 3 summarizes the clinical, demographic, and

laboratory findings for infants with ABE. The mean gestational age and birth weight of these

infants were 38.3 ± 1.5 weeks and 3,060 ± 640 g, respectively. Infants with features that sug-

gested encephalopathy were more likely to be male (11/13). They had significantly higher peak

serum bilirubin levels (mean 35.9 ± 5.7 mg/dL), and all of them underwent exchange transfu-

sion. Two patients died despite all treatments. A multiple logistic regression model demon-

strated that male sex, a hemolytic cause, reticulocytosis, and a high bilirubin/albumin ratio

were associated with an increased risk for ABE in infants (p< 0.05).

At follow-up, the incidence of short-term complications among discharged patients was

8.5% (n = 478), and rehospitalization (58%) was the most common complication. Other com-

plications were prolonged jaundice (39%), neurological abnormality (0.35%), and hearing loss

Table 2. Underlying conditions of infants with hyperbilirubinemia.

Etiology No. of infants (N = 5,620)

Hemolytic jaundice, n (%) 1,624 (28.9)

ABO incompatibility 1,197 (21.3)

Rhesus incompatibility 304 (5.4)

Subgroup incompatibility 47 (0.8)

G6PD deficiency 28 (0.5)

Other 48 (0.9)

Dehydration due to lack of proper feeding, n (%) 1,551 (27.6)

Breast milk jaundice, n (%) 708 (12.6)

Prematurity, n (%) 478 (8.5)

Cephalohematoma, n (%) 123 (2.2)

Polycythemia, n (%) 102 (1.8)

Unknown, n (%) 1,034 (18.4)

G6PD, glucose 6-phosphate dehydrogenase.

https://doi.org/10.1371/journal.pone.0193108.t002
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(0.2%). The major etiologies in readmitted infants were hyperbilirubinemia due to hemolytic

causes (46%) and dehydration related to poor feeding (26%).

Discussion

A detailed root cause analysis would enable the identification of strategies to improve the effi-

cacy of NNJ treatment [3,6]. We conducted a nationwide root cause analysis of NNJ that, to

the best of our knowledge, involved the largest population of any similar study and also evalu-

ated treatment options and postdischarge follow-up data. The findings presented here are gen-

erally consistent with the literature, although there are several noteworthy observations. First,

severe NNJ and ABE continue to occur in Turkey at frequencies higher than those in HICs but

lower than those in LMICs [2,3]. The incidence of severe NNJ and bilirubin encephalopathy

among NNJ patients was 6.4% and 2.3%, respectively. Second, the two most common risk fac-

tors for NNJ were a hemolytic etiology and lack of initiation of proper breastfeeding. Third,

the rate of cesarean section (C/S) was higher than that recommended by the World Health

Organization (WHO), and it might lead to a delay in establishment of proper breastfeeding

[11]. Fourth, in spite of Rhesus anti-D prophylaxis being provided free by the state, Rhesus

immunization is still the second most common cause of hemolytic jaundice.

The majority of national studies involve voluntary reporting of severe NNJ or kernicterus

cases [5–7]. A study of Swedish birth registry data that involved a large, nationwide population

indicated that maternal risk factors, such as older age, blood type, high body mass index, and

parity, were associated with an increased risk for NNJ. However, this study was limited, as bili-

rubin levels were not determined and infant characteristics associated with NNJ were not

assessed [12]. The introduction of the Canadian Pediatric Society guidelines and improved

physician awareness of severe NNJ in the past 10 years have likely made positive contributions,

but this analysis was a cross-sectional comparison involving a small population [9]. A large ret-

rospective cohort study in England evaluated term admissions to all NICUs and found that

NNJ was the second leading cause of admissions overall and the leading cause of admissions

from home. Although this study included outcomes related to the effects of transitional care

on NNJ, it was not a root cause analysis and did not include postdischarge follow-up data [13].

Table 3. Characteristics of patients with acute bilirubin encephalopathy.

No. GA (week) BW (g) Sex Mode of delivery Age on Admission (d) TSB on Admission (mg/dL) Underlying Condition Complication on Follow-up

1 38 3,600 F C/S 5 35,0 Hemolytic jaundice Neurological abnormality

2 40 3,650 M C/S 5 43,0 Unknown Neurological abnormality

3 36 2,200 M NVD 6 28,6 Hemolytic jaundice Neurological abnormality

4 38 3,200 M NVD 5 36,0 Hemolytic jaundice Neurological abnormality

5 39 2,200 M NVD 4 32,0 Hemolytic jaundice Neurological abnormality

6 38 4,000 M NVD 2 29,0 Hemolytic jaundice Hearing loss

7 38 3,200 M C/S 4 32,0 Unknown Prolonged jaundice

8 41 2,670 F NVD 3 38,6 Lack of proper feeding Neurological abnormality

9 37 3,150 M NVD 5 33,0 Hemolytic jaundice Neurological abnormality

10 40 4,000 M NVD 2 44,0 Hemolytic jaundice Hearing loss

11 38 2,300 M NVD 4 30,2 Unknown Prolonged jaundice

12 39 3,050 M NVD 3 42,0 Hemolytic jaundice Died from sepsis

13 36 2,560 M NVD 4 43,1 Lack of proper feeding Died from multiorgan

dysfunction

GA, gestational age; BW, birth weight; C/S, cesarean section; NVD, normal vaginal delivery; TSB, total serum bilirubin.

https://doi.org/10.1371/journal.pone.0193108.t003
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For practical reasons, studies of the effectiveness of strategies to reduce the incidence of severe

NNJ and ABE rely on surrogate acute outcomes, such as serum bilirubin level, readmission for

phototherapy, use of exchange transfusion, and jaundice-associated neonatal mortality [14].

The national health system should recognize severe NNJ as a priority and invest resources

in addressing this tragic but largely preventable condition. Safe and effective care of both

healthy and sick infants requires a seamless transition from a birthing facility to home follow-

ing discharge. The unacceptable occurrence of severe NNJ and ABE or kernicterus is due to

deficiencies in the healthcare system as well as inadequate follow-up during the first week of

life [15]. Since the length of hospital stay for newborns was reduced in the early 1990s, the fre-

quency of neonatal readmission to hospital has increased [13,16]. Our results raise concerns

that underrecognition of NNJ in otherwise healthy infants leads to early readmission and may

have long-term consequences.

Turkish Neonatal Jaundice Registry data demonstrated that hemolytic jaundice was the

major cause of NNJ, followed by a lack of proper feeding. ABO incompatibility was the most

common cause of hemolytic jaundice, followed by Rh disease (18.7%), and was higher than

reported rates in HICs. The frequency of hyperbilirubinemia of undetermined etiology in our

study was 18.4%, which is consistent with previous reports (17% to 37%) [3,17,18].

The etiology of severe NNJ differs depending on genetic factors and geographical location,

even within regions of the same country [3]. The Child Health Epidemiology Reference Group

(CHERG) modeling study estimates that 78% of cases of extreme hyperbilirubinemia are

attributable to Rh disease, 6% to glucose 6-phosphate dehydrogenase deficiency (G6PD), 2%

to moderate/late preterm birth, and 15% to other causes [19]. Moreover, 80% of affected

infants are in countries with a mortality rate of>15/1,000 live births. The model assumes no

severe NNJ attributable to Rh disease in HICs because of effective prevention and treatment.

By contrast, it addresses the high cost of immune prophylaxis in LMICs [19]. In a study of

pregnant women in Turkey, the most common ABO blood group was O positive (38.7%), and

15.4% of subjects were Rh negative. Indeed, the prevalence of alloimmunization was 8.7% in

the Rh-negative group. Despite prophylaxis, rhesus disease remains a common cause of

alloimmunization in Turkey [20]. All pregnant women and infants in Turkey are covered by

the state insurance system, but the lack of routine maternal and neonatal blood testing

increases the frequency of ABO incompatibility, which is a risk factor for severe NNJ. There is

also evidence that NNJ due to Rh disease is a more important cause of brain damage than

other forms of hyperbilirubinemia, as observed in our bilirubin-induced encephalopathy

series. Thus, blood type screening and effective prophylaxis should be provided to pregnant

women in Turkey.

The frequency of G6PD deficiency in Turkey varies according to geographic location and

ethnicity. A previous study in a referral center reported that of 4,906 patients hospitalized for

hyperbilirubinemia, 55 were G6PD deficient [21]. The frequency of G6PD deficiency in this

study was lower than that reported previously and the CHERG modeling estimates [19,21].

Two striking findings of this study are the high rates of C/S in Turkey and NNJ due to a

lack of proper breastfeeding. The incidence of C/S is increasing worldwide; this may be

because of the decrease in the rate of vaginal delivery after a previous C/S, the increase in the

frequency of high-risk pregnancies, the delayed age at marriage, and the increase in requests

for C/S [22,23]. The appropriate length of hospital stay following C/S is debated. The Turkish

Ministry of Health recommends discharge at 3 days after an uncomplicated C/S. Indeed, early

discharge reportedly decreases both the rate of iatrogenic infection and hospital costs, and

mothers are commonly discharged on the second day. However, early discharge impedes

breastfeeding because milk flow may not be established until days 3 or 4 postpartum, and a

short stay is insufficient for a new mother to learn about breastfeeding [24]. A systematic

The Turkish Neonatal Jaundice Registry
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review and meta-analysis showed that C/S reduced the rate of breastfeeding compared to vagi-

nal birth [22]. Bayoumi et al. compared maternal and neonatal outcomes of patients dis-

charged 24 versus 72 h after C/S; the neonatal admission rate was significantly higher in the 24

h group, mainly because of NNJ [25]. Erdeve et al. reported that C/S increased the risk for

hypernatremic dehydration 2.4-fold compared to vaginal delivery [26]. Unsuccessful breast-

feeding due to C/S delivery and insufficient lactation consultation might lead to a lack of

proper feeding, resulting in NNJ. Estimates of the incidence of severe NNJ in developed coun-

tries are 2 to 12/100,000, with the lowest rates in Switzerland and the United States [27–32].

Such lower levels could be due to established care practices, such as the implementation of uni-

versal screening in US hospitals and longer postpartum stays following vaginal delivery in

Switzerland [30,32].

Acute and chronic bilirubin encephalopathy are largely preventable if severe NNJ is identi-

fied early and treated promptly with phototherapy or exchange transfusion. Mreihil et al.
reported that the rate of kernicterus in Norway is 1:600,000, and this single case occurred

because national guidelines for follow-up were not followed [33]. By contrast, a lack of effective

phototherapy units, particularly those capable of providing intensive irradiance, is associated

with severe NNJ [10,34]. Moreover, a recent study from Norway demonstrated that despite the

existence of national uniform guidelines for phototherapy, phototherapy practices, particularly

those related to irradiance and distance, varied among NICUs [35]. The majority of patients in

the NICUs in our study received phototherapy with LEDs. The rate of rehospitalization among

infants who received conventional phototherapy was not significantly higher, possibly because

of differences in phototherapy practices among the NICUs. However, we did not record the

irradiance and distance values used in phototherapy. Mreihil et al. reported that more than

25% of all infants admitted to Norwegian NICUs receive phototherapy. Of these infants, only

19.8% had a jaundice-related diagnosis as the principal reason for NICU admission, and the

rate of phototherapy was inversely related to gestational age and birthweight [35]. The present

study enrolled only patients with NNJ as the principal diagnosis; therefore, the importance of

severe NNJ in preterm infants <35 weeks should be emphasized given its toxicity in the small-

est, most vulnerable infants. The requirement for ET in developed countries has declined,

largely because of improved surveillance of infants with clinically significant jaundice, routine

use of rhesus immunoglobulin prophylaxis to prevent primary isoimmunization of Rh-nega-

tive women, and optimization of blue-light phototherapy. ET was performed in 132 of the

infants (2.3%) in our study. The most common cause of ET was a hemolytic condition, similar

to previous reports [36,37].

Population-based studies in the United States and Europe suggest that kernicterus occurs

in about 0.5–1.0 per 100.000 infants born after 35 weeks of gestation, and the incidence of bili-

rubin encephalopathy in Canada is reportedly1 in 44,000–67,000 live births. The clinical risk

factors associated with neurotoxicity at lower serum bilirubin levels include hemolytic disease,

G6PD deficiency, prematurity, asphyxia, acidosis, sepsis, and hypoalbuminemia [2,3,6,38].

The incidence of ABE in our cohort was 0.23%, and the risk was associated with male sex,

hemolytic causes, reticulocytosis, and a high bilirubin/albumin ratio.

It is often difficult for family practitioners or other primary care providers to evaluate all

infants within 48–72 h of discharge, as recommended by the AAP [8]. Bhutani and colleagues

reported that the serum bilirubin level of infants prior to hospital discharge is predictive of

NNJ [39]. Bilirubin testing in all patients at discharge would allow for follow-up planning and

further testing to evaluate the risk for and prevent severe NNJ. This would reduce the rate of

hospitalization, severe NNJ, and exchange transfusion in addition to bilirubin-induced

encephalopathy and mortality.
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To the best of our knowledge, this is the first prospective, multicenter, online nationwide

study. The main strength of this study is the large data set, which included NNJ admissions to

50 NICUs across Turkey. Therefore, the findings can be generalized to the national level. A

further strength is the high level of eCRF completeness required, which resulted in the provi-

sion of all required information. The major limitation of the study is its reliance on self-

reported data. Voluntary reporting leads to underreporting; therefore, the incidence of severe

NNJ and bilirubin encephalopathy was likely underestimated. However, the data in the registry

database were largely from tertiary hospitals with attending neonatologists who are aware of

the condition.

Our results demonstrate that severe NNJ and bilirubin encephalopathy remain problems in

Turkey. Despite advances in neonatal care, NNJ still results in severe morbidity. A consider-

able number of infants were readmitted soon after having been discharged from maternity ser-

vices. Means of identifying at-risk newborns before discharge during routine postnatal care,

such as bilirubin monitoring, blood group analysis, and lactation consultations, would reduce

the frequency of short- and long-term complications of severe NNJ.
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dren’s Hospital, Adana), Suzan Şahin (Adnan Menderes University, Aydın), Kadir Tekgündüz

(Atatürk University, Erzurum), Deniz Anuk Ince (Baskent University, Ankara), Zeynel Gok-

men, Musa Silahlı (Baskent University, Konya), Sebnem Calkavur (Behcet Uz Children’s Hos-

pital, Izmir), Bilge Tanyeli Bayraktar (Bezmialem University, Istanbul), Cumhur Aydemir

(Bulent Ecevit University, Zonguldak), Cisem Arslan (Celal Bayar University, Manisa), Fatih

Bolat (Cumhuriyet University, Sivas), Mehmet Satar (Cukurova University, Adana), Sabahat-

tin Ertugrul (Dicle University, Diyarbakır), Muhittin Celik (Diyarbakır Children’s Hospital,

Diyarbakır), Bora Baysal (Dokuz Eylül University, Izmir), Ozge Altun Koroglu, Demet Terek

(Ege University, Izmir), Nihal Demirel (Etlik Zubeyde Hanım Women’s Health Teaching and

Research Hospital, Ankara), Kudret Ebru Ozcan (Gazi University, Ankara), Turan Tunc (Gul-

hane Military Medical Academy, Ankara), Hatice Turgut (Inonu University, Malatya), Asu-

man Çoban, Beril Yasa, (Istanbul University, Istanbul), Merih Cetinkaya (Kanuni Sultan

Suleyman Training and Research Hospital, Istanbul),Berna Hekimoglu (Kanuni Training and

Research Hospital, Trabzon), Yasemin Akin (Kartal Lutfi Kirdar Education and Training Hos-

pital, Istanbul), Dilek Sarıcı, Fatih Mehmet Kışlalı (Keçiören Training and Research Hospital,

Ankara), Didem Aliefendioglu (Kırıkkale University, Kırıkkale), Yasemin Şenel (Kocaeli Uni-

versity, Kocaeli), Eren Ozek (Marmara University, Istanbul), Selda Arslan (Mustafa Kemal

University, Hatay), Baran Cengiz Arcagök (Muş State Hospital, Muş), Hüseyin Selim Asker

(NCR Hospital, Gaziantep), Rahmi Ors (Necmettin Erbakan University, Meram School of
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Medicine, Konya), Duran Yildiz, Fevzi Ataseven (Nenehatun Maternity Hospital, Erzurum),

Canan Aygün (Ondokuz Mayıs University, Samsun), Neslihan Tekin (Osmangazi University,

Eskişehir), Ceren Cıralı (Pamukkale University, Denizli), Aysegül Zenciroglu, Ahmet Ozyazıcı

(Sami Ulus Maternity and Children Research and Training Hospital, Ankara), Akan Yaman

(Şanlıurfa Gynecology and Obstetrics Hospital, Şanlıurfa), Umut Zubarioglu, Ali Bulbul (Şişli
Etfal Hamidiye Training and Research Hospital, Istanbul), Sema Tanriverdi (Tokat State Hos-

pital, Tokat), Betul Acunas (Trakya University, Edirne), Nilgun Koksal (Uludag University,

Bursa), Leyla Bilgin Karadeniz (Umraniye Training and Research Hospital, Istanbul), Nihat

Demir, Oguz Tuncer (Yuzuncu Yıl Univeristy, Van), Belma Saygılı Karagol (Yenimahalle

Training and Research Hospital, Ankara), Evrim Alyamac Dizdar, Nurdan Uras (Zekai Tahir

Burak Maternity Research and Training Hospital, Ankara).
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