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Abstract

Background The purpose of surgeries performed for congenital anomalies in children is to increase the survival rates and
provide a developmental comparison to that of their peers.

Aim The objective of this study was to investigate the development of children following surgery for congenital anomalies
and the risk factors affecting their development.

Methods Our study included 33 children who underwent surgery for gastrointestinal anomalies in our clinic between 2011
and 2016, and did not have any syndrome, chromosomal abnormality, or additional abnormality. Developmental levels were
evaluated using the Ages and Stages Questionnaire (ASQ) and the ASQ: Social-Emotional (ASQ: SE) scales adapted for
the use on Turkish children. Data on patient history were obtained retrospectively from patient files.

Results The study included 33 patients, including 11 with esophageal atresia, 6 with intestinal atresia, 11 with anorectal
malformation, and 5 with Hirschsprung's disease. Developmental delay was found in the ASQ of 72.7% of the patients and
the ASQ: SE tool was 27% of the patients. The rate of patients with scores below the threshold from each parameter of ASQ
was higher than that of the normal population (p <0.05). Development delay was detected using the ASQ scale in 100% of
those with microcephaly at birth, in 91% of premature infants born between 1500 and 2500 g, and in 83.3% of those with
low birth weight to gestational age.

Conclusions In children who underwent surgery due to congenital anomalies, an evaluation through developmental tests, a
post-surgical follow-up process, and a referral to the relevant disciplines when necessary may increase the success of surgery
as well as increase the life quality of the patient.
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Background

Among all operations in pediatric surgery practice, there
are a considerable number of operations performed due to
congenital anomalies. Most of them are diseases of unknown
etiology and are thought to develop genetically. Congeni-
tal anomalies are associated with problems of varying
degrees of severity depending on the affected area [1]. One
of the most frequently affected areas is the gastrointestinal
(GI) system, with a rate of 1.3 per 1000 live births, and
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these anomalies typically manifests itself after birth [2, 3].
Although surgical treatment is frequently applied for con-
genital GI system anomalies, the effect on patient neurologi-
cal or social-emotional development in the post-treatment
period is not understood well [4]. Various questionnaires
have been used to evaluate the neurological and social-
emotional development in children. The Ages and Stages
Questionnaire (ASQ) and ASQ: Social-Emotional (ASQ:
SE) tool have been frequently used and can be easily applied
by families [5]. While the ASQ scale has been used to eval-
uate neurodevelopment in five domains (communication,
gross motor skills, fine motor skills, problem solving, and
personal-social), ASQ: SE scale has been used to evaluate
social and emotional development [6, 7].
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The main purpose of surgery in patients with congeni-
tal anomalies is to increase survival rates, though it is also
important to reduce morbidity rates and provide neurologi-
cal and 'social-emotional' development comparable to their
healthy peers. This study was aimed to better understand the
neurodevelopmental and social-emotional developmental
levels in children that underwent surgery for congenital GI
anomalies. In addition, our study was aimed to investigate
the risk factors affecting the neurological and social-emo-
tional developments in these patients.

Methods

The study was conducted retrospectively with the approval
of the institutional ethics committee, dated 14 September
2015 and numbered 14-595-15, in accordance with the dec-
laration of Helsinki. Informed written consent was obtained
from each child's legal heir.

The study included a total of 33 patients that underwent
surgery for esophageal atresia (EA), intestinal atresia (IA),
anorectal malformation (ARM), and Hirschsprung's disease
(HD) between 2011 and 2016. Children with syndromic
appearance, chromosomal abnormality, or additional abnor-
malities were excluded. To avoid selection bias, all patients
born with congenital intestinal anomalies between 2011 and
2016 in our center were randomly reviewed and patients who
met the inclusion criteria formed the study group as shown
in the flow diagram of the study (Fig. 1). Data including
gestational age of the patients, age of enrollment, gender,
birth weight, head circumference, and prenatal risk factors
(i.e., maternal drug use, smoking status and history of infec-
tions, eclampsia-preeclampsia, and surgeries) were obtained
retrospectively from patient files. The adjusted age of the
premature patients was calculated by Squires et al. scale
adjusted for premature children between 4 and 24 months
[8]. Data on the family's economic and educational status

Fig.1 Flow diagram of the
study design

o All patients who were
diagnosed with
congenital intestinal
anomalies between
2011 and 2016
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were obtained through interviews with the parents. As the
poverty threshold was accepted as 4,700 Turkish Lira by
the Turkish Statistical Institute at 2016, we classified the
families of patients accordingly.

In our study, we used ASQ and ASQ: SE tools, which
were adapted for Turkish children by Kape1 et al. [9] and
Kiigiiker et al. [10], respectively. The ASQ scale was used
to conduct a neurodevelopmental assessment. It contains 19
sub-questionnaires which are suitable for each age group
(in terms of months) between 4 and 60 months. This scale
included the domains of communication, fine motor and
gross motor skills, problem solving, and personal-social
development. Each domain consisted of six questions with
three answer options: “yes”, “sometimes”, and “not yet”,
which were scored as 10, 5, and 0, respectively. A threshold
score was determined for each domain. If the score from
each domain was above this threshold, it was interpreted as a
normal result. Patients with scores below the threshold from
one or more domains were referred to a relevant specialist.
The ASQ: SE scale was used to conduct a social and emo-
tional developmental assessment. In this scale, there were
29 questions with four answer options: “often or always”,
“sometimes”, “rarely or never”, and “check if this is a con-
cern”. These were scored as 0, 5, 10, and 15, respectively.
Those who scored higher than the threshold score of 67.5 in
total were directed to a relevant specialist [6, 7].

During outpatient clinic examinations in the routine fol-
low-up process, we preferred ASQ and ASQ: SE tools for
our patients at different age periods that was appropriate for
their age group. These questionnaires are based on direct
observation of the parents and are easily filled out by the
parents themselves. In addition, they are the only screening
scales with proven validity and reliability in Turkey. The
parents filled in the scales appropriate for the age of the
child (in months) under the supervision of a single physician
in a quiet room suitable for interview. Questionnaires were
handed over to the parents so that questions inquiring about
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previously untested or not currently observed skills could be
answered at home under natural conditions. The results of
the neurodevelopmental and social-emotional developmen-
tal scales were statistically compared with the data obtained
from the normal population of comparable age group by
Kapei et al. [9] and Kiiciiker et al. [10].

Statistical analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS) 22.0 (IBM Corporation, Armonk,
New York, United States). One-sample T-test was used to
compare categorical variables. The categorical data were
expressed as n (number) and percentage (%). A p value of
less than 0.05 was considered as significant.

Results

Of the 33 patients included in the study, 17 (51.5%) were
male. Eleven patients were operated for esophageal atresia,
six for intestinal atresia, five for Hirschsprung’s disease, and
11 for anorectal malformation. The mean age of all patients
was 24 months, which was 12 months in the esophageal
atresia group, 23.5 months in the intestinal atresia group,
28.6 months in the Hirschsprung's disease group, and
16.9 months in the anorectal malformation group. Twenty of
the patients were born at term (37 weeks) and 13 were born
prematurely (<37 weeks). One of the patients had extremely
low birth weight (< 1000 g), one had very low birth weight
(<1500 g), 14 had low birth weight (<2500 g), and 17 had
normal birth weight (2500 g). Head circumference at birth
was normal in 20 patients, whereas it was above the 90th
percentile in 7 patients and below the 10th percentile in 6
patients. Prenatal risk factors included a history of mater-
nal infections in one patient, smoking in one patient, and
eclampsia-preeclampsia in one patient. Among the parents,
11 fathers (30.3%) and 7 mothers (21.2%) were university
graduates. The families of 29 (88%) of the patients had an
income below the poverty level (Table 1).

The ASQ detected developmental delay in 24 patients
(72.7%) and ASQ:SE tool in nine patients (27%) (Table 2).
The rate of patients with developmental delay was found to
be higher than the normal population (p <0.05).

The ASQ scale found developmental delay in communi-
cation (42.4%), gross motor (45.5%) and fine motor skills
(39.4%), problem solving (45.5%), and personal—social skills
(36.4%) domains of the patients. The rate of patients with
developmental delay in each domain was found to be higher
when compared with the reference rates (p <0.05) (Table 3).

Evaluation of each congenital anomaly with the ASQ
scale found developmental delay in eight (72.7%) patients

Table 1 General characteristics of 33 patients included in the study

Number of
patients n
(%)
Gender
Male 17 (52%)
Female 16 (48%)
Anomalies
Esophageal atresia (EA) 11 (33%)
Intestinal atresia (IA) 6 (18%)
Hirschsprung’s disease (HD) 5 (16%)
Anorectal malformation (ARM) 11 (33%)
Gestational age
>37 weeks 20 (61%)
<37 weeks 13 (39%)
>2500 g 17 (52%)
<2500 g 16 (48%)
Birth weight
1500-2500 g <1000 g 14 (88%)
1000-1500 g 1 (6%)
<1000 g 1 (%6)
10-90th percentile 20 (61%)
Head circumference
> 90th percentile 7 (21%)
< 10th percentile 6 (18%)
Infections 1 (3%)
Prenatal risk factors
Eclampsia—preeclampsia 1 (3%)
Smoking 1 (3%)
Parental educational status
Father with university degree 10 31%)
Mother with university degree 7 (21%)
Income status
> Poverty level 4 (12%)
< Poverty level 29 (88%)
ARM anorectal malformation, EA esophageal atresia, HD

Hirschsprung’s disease, /A Intestinal atresia

with esophageal atresia, five (83.3%) patients with intes-
tinal atresia, five (100%) patients with Hirschsprung's dis-
ease, and six (54.5%) patients with anorectal malforma-
tion. The rate of growth delay was found to be higher when
compared with the normal population (p < 0.05). Further-
more, the ASQ:SE tool found developmental delay in two
patients with esophageal atresia (18.2%), two patients with
intestinal atresia (33.3%), and one with anorectal malfor-
mation (9.1%). However, these rates were not statistically
different from those in the normal population (p > 0.05).
Four of five patients (80%) with Hirschsprung's disease
had developmental delay, which was significantly higher
than the normal population (p < 0.05).
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Table 2 Distribution of the results of ASQ and ASQ: SE scales by disease groups

Congenital anomalies Total, n (%) EA (n) 1A (n) HD (n) ARM (n)
Normal developmental parameters 9 (27%) 3 1 - 5

ASQ Delay in 5 parameters 4 2 1 - 1
Delay in 4 parameters 4 1 - 1 2
Delay in 3 parameters 6 3 1 2 -
Delay in 2 parameters 5 - 2 1 2
Delay in 1 parameters 5 2 1 1 1
Total number of patients with delayed parameters 24 (73%) 8 5 5 6

ASQ-SE Normal social-emotional developmental parameters 24 (73%) 9 4 1 10
Social-emotional development should be evaluated 9 2 2 4 1

ARM anorectal malformation, ASQ ages and stages questionnaire, ASQ-SE Ages and Stages Questionnaire Social-Emotional, EA esophageal

atresia, HD Hirschsprung’s disease /A intestinal atresia

Table 3 Comparison of patients with growth delay using ASQ scale
domains with reference rates

Developmental Reference P*

delay, n (%) values *, %
ASQ—communication 14 (42) 15.8 <0.001
ASQ—gross motor skills 15 (46) 18.0 <0.001
ASQ—fine motor skills 13 (39) 24.4 0.045
ASQ—problem solving 15 (46) 25.2 0.007
ASQ—personal-social 12 (36) 20.1 0.020

*Squires J, Potter L, Bricker D. The ASQ User's Guide for the Ages
and Stages Questionnaires: A Parent-Completed, Child-Monitoring
System. 2nd ed. Baltimore: Paul H. Brookes Publishing Co.; 1999

#P values of comparison percentages by one-sample 7-test

The ASQ and ASQ:SE tools detected developmental
delay in 10 (91%) and 4 (36.4%) of 11 patients born pre-
maturely with low birth weight (between 1500 and 2500 g),
respectively. Five of six patients (83.3%) with low birth
weight for gestational age had developmental delay on the
ASQ scale and three (50%) on the ASQ:SE scale. In addi-
tion, all of six patients (100%) with a head circumference
below the 10th percentile had developmental delay on the
ASQ and ASQ: SE scales. Sixteen of the patients (48.4%)
had microcephaly and/or low birth weight. In addition,
93.7% of the children, who had at least one of these two
conditions, had a developmental delay.

Discussion

In our study, the neurodevelopment and social-emotional
development of children who underwent surgery for con-
genital GI system anomalies were evaluated using ASQ
and ASQ: SE developmental scales which are adapted
for Turkish children [9, 10]. We achieved higher rates of
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developmental delay in this group of children compared to
the normal pediatric population.

Children born with congenital anomalies are considered
potential candidates for neurodevelopmental delay, regard-
less of the type of anomaly [11]. Studies have reported that
the postoperative developmental and psychosocial process in
these patients is just as important as the postoperative surgi-
cal follow-up process [12]. For this reason, developmental
follow-ups of these children, as well as surgical follow-ups
in the postoperative period, are gaining importance for us,
pediatric surgeons. There are many factors that affect the
neurodevelopmental status change in follow-up. Among
the leading ones are the socioeconomic status of the fam-
ily and the knowledge level of the mother. It is well estab-
lished that educated parents provide a higher rate of posi-
tive contribution to the neurodevelopment of their children
[13]. In 2007, Ertem et al. presented a study which aims
to evaluate the maternal knowledge level on the develop-
ment of their children and reported an insufficient level of
maternal knowledge. They argued that the developmental
parameters of these children are directly related to the level
of the maternal knowledge of child development [14]. Reich
et al. reported increasing maternal knowledge about normal
child development would be beneficial for children [15]. In
addition to the education levels of the mothers, it is thought
that the level of knowledge about normal child development
is also effective in this process. In our study, we do not have
data on the knowledge levels of mothers about normal child
development, but we evaluated the data on their educational
status. Only 21.2% of the mothers participating in this study
were found to be graduates of higher education. This situ-
ation may have related to the low scores obtained by the
children in our study.

Etiological studies emphasized that socioeconomic level
is another possible factor affecting it. There are studies in
the literature to reveal the relationship between socioeco-
nomic level and income and fetal growth delay. Potijk et al.
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reported that prematurity and low socioeconomic status are
two important risk factors for neurodevelopmental delay in
their study which evaluated 926 preterm and 544 term babies
using the ASQ scale. And additionally, they reported the
rate of fetal growth delay is 3-9% in high-income coun-
tries, while this percentage is six times higher in low-income
countries [16]. Similarly, another study reported more motor
developmental delay in children of families with low socio-
economic status [17]. Due to the region where our hospital
is located, the patient profile mostly consists of families with
low socioeconomic levels. We wanted to investigate whether
the socioeconomic level of our patients' families would be a
factor affecting their children's development, and we found
that children with delayed developmental parameters were
more likely to come from families with low economic levels.
In our country, state support is provided to children with
some serious diseases upon official application, but there is
no routine support that families in this patient group receive
from the state. Knowing that the socioeconomic level of
families also affects the development of their children is of
great importance for us, pediatric surgeons who follow these
patients, to help them get support. In our study, we found
high rates of developmental delay in patients having par-
ents with low socioeconomic status. Although this result is
not the only factor affecting the development of children,
it is thought to be important in terms of emphasizing that
low socioeconomic level may have also been effective in
the results.

It was also investigated that congenital anomalies do not
only affect the relevant organ, but they can also affect the
fetus in every aspect, therefore these problems may be pre-
dicted with some factors depending on specific measure-
ments. Considering the studies investigating these etiologi-
cal factors in the literature, head circumference was thought
to be a predictive measurement for developmental delay and
cognitive problems [12]. Studies have reported that children
with small head circumference measurement may encounter
neurocognitive problems more often and should be followed
more closely [15]. Although this measurement alone is not
sufficient to clearly explain the results, it is thought to be one
of the factors that may affect it. In our study, developmental
delay was detected in all patients with a head circumference
below the 10th percentile. Considering that there are other
modifying factors, it is thought that the measurement of head
circumference in these children can be useful for predicting
developmental delay or cognitive problems when evaluated
together with other parameters.

Low birth weight is thought to be one of the possible
etiological factors that have been investigated. Aite et al.
evaluated 155 children who were operated for congenital
anomalies (41 of whom were operated due to esophageal
atresia) by using the Bayley Scales of Infant and Toddler
Development. The third edition (Bayley-III) at one year of

age. They found and reported that low birth weight may be
a potential risk factor for motor and cognitive developmental
delay [17]. In another study investigating the effect of other
risk factors, prematurity was found to be an affecting risk
factor that enhances the rate of developmental delay [18].
Although it is known that prematurity may cause this on its
own, we investigated what effect it would have on the results
of our study group, which consisted of patients who were
operated for congenital anomaly. We found a higher rate
(91%) of developmental delay in patients born prematurely
with a birth weight of 1500-2500 g. The most ideal way
to detect the etiologic cause was to compare the results of
premature births that did not undergo surgery and low birth
weights. But in our study, we aimed to reveal the possible
effects on our own postoperative patients. We also believe
that premature birth when in association with low birth
weight might be one of the risk factors for developmental
delay in our patients.

Our patients in our study consisted of 4 groups who were
operated for different congenital anomalies. When the litera-
ture is reviewed in terms of anomaly type, it is possible to
come across studies performed on patients who have been
operated for different anomalies. In a study including 40
children who had been operated for congenital GI system
anomalies, neurodevelopmental retardation and impaired
language development were reported [4, 11, 19]. There
are also studies involving children who have been operated
especially for esophageal atresia. In 2010, Hamrick et al.
reported that children that underwent surgery for esophageal
atresia had a fivefold higher need for special education and a
two-fold higher rate of behavioral and emotional delay [20].
Similarly, Bouman et al. suggested that these patients have
serious emotional and behavioral problems that require spe-
cial education and a need for neurodevelopmental follow-up
[21]. In 2013 Holden et al. reported normal mental develop-
ment in the patients with anorectal malformations (ARM),
but motor developmental delay in 13% of the patients [23].
Also in 2014, Bevilacqua et al. reported poor cognitive and
motor skills in this patient in the evaluation of the develop-
ment of children operated on for intestinal atresia and ano-
rectal malformation [22]. More et al. investigated the devel-
opmental status of 54 children operated for Hirschsprung's
disease, using the Griffiths Mental Development Scales
(GMDS) and reported lower scores compared to the normal
population in their study. However, they reported a devel-
opmental level within normal limits [25]. In our study, we
reported higher rates of neurodevelopmental delay in the EA
group, but similar rates of social-emotional developmental
delay compared to the normal population. Considering the
HD group, the ASQ: SE scores were found to be lower than
the other groups. According to our results, it can be inter-
preted that the OA group should be followed more closely
in this respect due to ASQ scale and the HD group should
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be supported more due to ASQ: SE scales, but the level of
evidence will be low due to the small number of patients.

On the other hand, a study involving 20 children from
a similar group reported that some of these patients had
low cognitive and motor skill scores at the sixth month but
achieved normal scores at the age of one year [24]. Due to
the limited working time, it cannot be applied to all patients
consecutively at different developmental months in our
study. For more optimal evaluation, we think that repeating
the scales consecutively in different developmental months
will facilitate the interpretation of the findings.

There are some limitations of the study. First of all,
the developmental levels of the patients were evaluated
only with scales. There are some factors such as ventila-
tion period, presence of hypoxia, presence of complication,
anesthesia period, delay of nutritional support, time of TPN
start. Evaluation of these parameters could help discussing
the results more clearly. To avoid the possible artifacts in
immediate postoperative period that may affect the results,
first evaluation was made after a minimum 6-month time
distance to last surgery. The second limitation of our study
is the relatively low number of patients. These congenital
anomalies of 4 different groups have a relatively low inci-
dence and are not frequently seen in surgical practice. The
third limitation is the absence of a control group. As a result,
the developmental measurements consisting normal popu-
lation were absent and we could not be able to point out
the comparative results with the normal population. The
study group contains only children who were operated for
congenital anomaly so we did not have the comparison of
results of premature infants without congenital anomaly with
similar prematurity levels. Another limitation of our study is
that, due to its cross-sectional nature, it can show the rela-
tionships between factors that may be effective, but cannot
make definitive comments about causal origins. However,
we are of the opinion that these limitations do not have a
high impact on our results. We do believe that there is a need
for further large-scale studies on this subject.

To our knowledge, this is the first study in the literature
which aims to evaluate the neurodevelopmental status of
children who underwent surgery for different congenital GI
system anomalies with an average age of 2 years using the
ASQ and ASQ: SE developmental scales. The study group
which consists of children of parents with low socioeco-
nomic status, makes our study different from other existing
studies.

Conclusion
It should be kept in mind that the children who are oper-

ated on due to congenital GI system anomalies are at high
risk not only for poor postoperative results but also for

@ Springer

neurodevelopment and social-emotional developmental
delay. Patients with risk factors such as microcephaly, low
birth weight for gestational age, prematurity, and low socio-
economic level should be closely monitored for neuromotor,
social, and emotional development. These patients should
not only undergo a postoperative surgical follow-up but also
an assessment using developmental scales. Thus, timely
referral to the relevant disciplines will ensure a healthy
developmental process and increase the life quality of the
patients who undergone surgical procedures for congenital
anomalies.

Author contributions Authors’ contributions: BT planned the design
of the study, collected the data, wrote the manuscript; GG and UA
planned the design of the study, analyzed the research, KK planned
the design of the study and did the biostatistical analysis, OO collected
the data, made scientific contribution, MB-K, AY ,TA and HD col-
lected the data, made scientific contribution; MC wrote the manuscript,
planned the design of the study, did the final analyze of the manuscript.
All of the authors reviewed and contributed to the preparation of the
final manuscript.

Funding Open access funding provided by the Scientific and Techno-
logical Research Council of Tiirkiye (TUBITAK).

Declarations
Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Duarte MS, Gionbelli MP, Paulino PVR et al (2013) Effects of
maternal nutrition on development of gastrointestinal tract of
bovine fetus at different stages of gestation. Livest Sci 153:60-65.
https://doi.org/10.1016/j.1ivsci.2013.01.006

2. Loannides AS, Copp AJ (2009) Embryology of oesophageal atre-
sia. Semin Pediatr Surg 18:2-11. https://doi.org/10.1053/j.sempe
dsurg.2008.10.002

3. Morris G, Kennedy A, Cochran W (2016) Small bowel congenital
anomalies: a review and update. Curr Gastroenterol Rep 18(4):16.
https://doi.org/10.1007/s11894-016-0490-4

4. Doberschuetz N, Dewitz R, Rolle U, Schlosser R, Allendorf A
(2016) Follow-up of children with gastrointestinal malformations
and postnatal surgery and anesthesia: evaluation at two years of
age. Neonatology 110:8—13. https://doi.org/10.1159/000443873

5. Marks KP, Madsen Sj6 N, Wilson P (2019) Comparative use of
the ages and stages questionnaires in the USA and Scandinavia: a


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.livsci.2013.01.006
https://doi.org/10.1053/j.sempedsurg.2008.10.002
https://doi.org/10.1053/j.sempedsurg.2008.10.002
https://doi.org/10.1007/s11894-016-0490-4
https://doi.org/10.1159/000443873

Pediatric Surgery International

(2024) 40:47

Page7of7 47

10.

11.

13.

14.

15.

16.

17.

systematic review. Dev Med Child Neurol 61(4):419-430. https://
doi.org/10.1111/dmen. 14044

Squires J, Twombly E, Bricker D (2009) ASQ-3 User’s Guide.
Paul H. Brookes Publishing, Baltimore, MD

Squires J, Twombly E, Bricker D, Twombly E, LaWanda P (2015)
ASQ: SE-2 User’s Guide. Paul H Brookes Publishing

Squires J, Potter L, Bricker D (1999) The ASQ user’s guide fort
the ages and stages questionnaires: a parent-completed, child mon-
itoring system, 2nd edn. Paul H. Brookes Publishing, Baltimore,
MD

Kapci EG, Kiiciiker S, Uslu RI (2010) How applicable are ages
and stages questionnaires for use with Turkish children? Top Early
Child Special Edu 30:176-188. https://doi.org/10.1177/2F027
1121410373149

Kucguker S, Kape1 EG, Uslu RI (2011) Evaluation of Turkish ver-
sion of “the ages and stages questionnaires: social-emotional”
in identifying children with social —emotional problems. Infant
Young Child 24(2):207-220. https://doi.org/10.1097/1YC.0b013
e31820eae26

Trivedi A, Walker K, Loughran-Fowlds A, Halliday R, Holland
JA, Badawi N (2015) The impact of surgery on the developmental
status of late preterm infants- a cohort study. J Neonatal Surg 1:2

. Davenport M, Rivlin E, D’Souza W, Bianchi A (1992) Delayed

surgery for congenital diaphragmatic hernia: neurodevelopmental
outcome in later childhood. Arch Dis Child 67:1353-1356. https://
doi.org/10.1136/adc.67.11.1353

Parush S, Hahn-Markowitz J (1996) The efficacy of an early pre-
vention program facilitated by occupational therapists: a follow-up
study. Am J Occup Ther 51(4):247-251. https://doi.org/10.5014/
ajot.51.4.247

Ertem IO, Atay G, Dogan DG et al (2007) Mothers’ knowledge of
young child development in a developing country. J Child Care,
Health Dev 33(6):728-737. https://doi.org/10.1111/j.1365-2214.
2007.00751.x

Reich S (2005) What do mothers know? maternal knowledge of
child development. Infant Ment Health J 26(2):143-156. https://
doi.org/10.1002/imhj.20038

Potijk MR, Kerstjens JM, Bos AF, Reijneveld SA, de Winter AF
(2013) Developmental delay in moderately preterm-born chil-
dren with low socioeconomic status: risks multiply. J Pediatr
163(5):1289-1295. https://doi.org/10.1016/j.jpeds.2013.07.001
Aite L, Bevilacqua F, Zaccara A et al (2014) Short-term neu-
rodevelopmental outcome of babies operated on for low-risk

18.

20.

21.

22.

23.

24.

25.

esophageal atresia: a pilot study. Diseases of Esophagus 27:330-
334. https://doi.org/10.1111/dote.12114

Kubota A, Yamakawa S, Yamamoto E et al (2016) Major neonatal
surgery: psychosocial consequence of the patient and mothers. J
Pediatr Surg 51:364-367. https://doi.org/10.1016/j.jpedsurg.2015.
09.017

. Pau CJ, Lopez PJ, Salinas CF et al (2016) Neurodevelopment

in preterm infants with and without placenta-related intrauterine
growth restriction and its relation to perinatal and postnatal fac-
tors. J Maternal-Fetal Neonatal Med 29:2268-2274. https://doi.
org/10.3109/14767058.2015.1081893

Hamrick SE, Strickland MJ, Shapira SK, Autry A, Schendel D
(2010) Use of special education services among children with and
without congenital gastrointestinal anomalies. Am J Intellect Dev
Disabil 115:421-432. https://doi.org/10.1352/1944-7558-115-5.
421

Bouman N, Koot HM, Hazebroek FWJ (1999) Long-term physi-
cal, psychological and social functioning of children with esoph-
ageal atresia. J Pediatr Surg 34(3):399-404. https://doi.org/10.
1016/S0022-3468(99)90485-2

Bevilacqua F, Morini F, Valfre L et al (2014) Surgical gastro-
intestinal anomalies including diaphragmatic hernia: does type
of anomaly affect neurodevelopmental outcome? Am J Perinatol
31:175-180. https://doi.org/10.1055/s-0033-1343773

Hondel D, Sloots CE, Gischler SJ et al (2013) Prospective long-
term follow up of children with anorectal malformation: growth
and development until 5 years of age. J Pediatr Surg 48:818-825.
https://doi.org/10.1016/j.jpedsurg.2012.09.068

Bevilacqua F, Rava L, Valfre L et al (2014) Factors affecting
short-term neurodevelopmental outcome in children operated on
for major congenital anomalies. J Pediatr Surg 50:1125-1129.
https://doi.org/10.1016/j.jpedsurg.2014.12.015

More K, Rao S, McMichael J, Minutillo C (2014) Growth and
developmental outcomes of infants with Hirschsprung disease pre-
senting in the neonatal period: a Retrospective Study. J Pediatr
165:73-77. https://doi.org/10.1016/j.jpeds.2014.02.062

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1111/dmcn.14044
https://doi.org/10.1111/dmcn.14044
https://doi.org/10.1177/2F0271121410373149
https://doi.org/10.1177/2F0271121410373149
https://doi.org/10.1097/IYC.0b013e31820eae26
https://doi.org/10.1097/IYC.0b013e31820eae26
https://doi.org/10.1136/adc.67.11.1353
https://doi.org/10.1136/adc.67.11.1353
https://doi.org/10.5014/ajot.51.4.247
https://doi.org/10.5014/ajot.51.4.247
https://doi.org/10.1111/j.1365-2214.2007.00751.x
https://doi.org/10.1111/j.1365-2214.2007.00751.x
https://doi.org/10.1002/imhj.20038
https://doi.org/10.1002/imhj.20038
https://doi.org/10.1016/j.jpeds.2013.07.001
https://doi.org/10.1111/dote.12114
https://doi.org/10.1016/j.jpedsurg.2015.09.017
https://doi.org/10.1016/j.jpedsurg.2015.09.017
https://doi.org/10.3109/14767058.2015.1081893
https://doi.org/10.3109/14767058.2015.1081893
https://doi.org/10.1352/1944-7558-115-5.421
https://doi.org/10.1352/1944-7558-115-5.421
https://doi.org/10.1016/S0022-3468(99)90485-2
https://doi.org/10.1016/S0022-3468(99)90485-2
https://doi.org/10.1055/s-0033-1343773
https://doi.org/10.1016/j.jpedsurg.2012.09.068
https://doi.org/10.1016/j.jpedsurg.2014.12.015
https://doi.org/10.1016/j.jpeds.2014.02.062

	Neurodevelopmental evaluation of children who were operated due to congenital anomaly with the ‘Ages and Stages Questionnaire (ASQ)’ and ‘ASQ: Social–Emotional’
	Abstract
	Background 
	Aim 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Statistical analysis
	Results
	Discussion
	Conclusion
	References


