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Abstract
Intrauterine growth restriction (IUGR) is associated with a negative effect on the growth and neurodevelopment
of newborn babies, with substantial perinatal mortality and morbidity. Relatively less is known about the longer-term
psychosocial sequelae following IUGR, especially in the years immediately preceding school entry, and this pilot study
aimed to explore pregnancy and birth related factors related to this. Children born >32 weeks gestation with estimated
foetal and birth weights <5th percentile for gestational age in 2007-2009 were identified. Parents completed several
developmental assessment questionnaires including the Child Development Chart and Child Behaviour Checklist.
Data were ultimately available for eight children with a mean age of 3.8 years. Abnormal Doppler features were found
in six children. Two children had poor Apgar scores and three children had perinatal complications. With respect
to behavioural and emotional outcomes, two children had Child Behaviour Checklist scores indicating externalising
and internalising difficulties, and one child had a borderline fine motor skills score on the Child Development Chart.
Amongst these three children (37.5%) with developmental concerns, older maternal age and lower birth weight were
observed compared to children without apparent problems. These three children also had lower social skills scores
than children without concerns. This pilot study supports the need for further prenatal and postnatal research that
examines the psychosocial trajectory of children born following IUGR.
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factor for poor neurodevelopmental outcome in children and increased
cardio-vascular disease states in adulthood [20,21].

Introduction

Research examining neurodevelopmental outcomes has typically
focused of cognitive sequelae of IUGR [22]. Some of the cognitive
deficits in children who were delivered following IUGR are reflected
in their characteristically poor academic performance, as well as
difficulties in the areas of visuo-motor and language skills, executive
functioning, learning and memory, language development, and
sustaining attention at follow-up into childhood [23-27]. Decreased
motor co-ordination, poor muscle tone, and hyperactivity have
also been noted [28]. Depending on the severity of the IUGR, these
individuals may also have below average intelligence quotient scores
[29,30]. It is important to note that the neurodevelopmental outcomes
in children who had IUGR may be within the normal range, or they
may only present with minimal problems although factors that mediate
this are poorly understood [31].

Neurodevelopmental outcome

Intrauterine growth restriction (IUGR) describes foetuses that
have not reached their genetically determined potential size in-utero.
When delivered, these babies tend to be small for gestational age and
have low birth weight. IUGR is one of the most common intrauterine
complications, with an estimated 3-10% of foetuses affected [1]. A
commonly adopted definition of IUGR is an abdominal circumference
or sonographic estimated foetal weight measurement <10th centile for a
certain gestation [2,3] although there have been calls to use stricter cutoffs, particularly in research contexts [4]. Doppler velocity wave form
analysis of fetal vessels is also often used in identifying and evaluating
IUGR (Ott, 2006). The aetiology of IUGR relates to a complex and
dynamic interplay between maternal factors, environmental factors,
foetal factors and placental factors – although placental insufficiency is
understood to be the leading cause [5].
IUGR may be broadly classified into two groups: symmetric and
asymmetric. Symmetric IUGR has an early onset, where the foetus is
proportionately small, and is associated with an increased risk of fetal
disorders such as congenital abnormalities, chromosomal abnormalities
and congenital infection [6-8]. In contrast, there is discordance in
growth in the foetus in asymmetric IUGR, with growth of the head
relatively preserved while the rest of bodily growth is retarded [9].
Asymmetric IUGR is usually a result of placental insufficiency and is
thought to be relatively ‘brain-sparing’ as growth restriction successfully
balances reduced oxygen delivery and consumption; meaning that fetal
blood flow is redistributed to cardinal organs (brain, heart, and adrenal
glands) [10-13]. About 20-30% of babies born following IUGR have
symmetric IUGR [14].
Nonetheless, placental insufficiency leads to a reduction in nutrients
to the foetus and chronic hypoxia ultimately has long-term impacts on
brain growth, development and function as circulatory compromise
deteriorates [15-19]. In this regard, IUGR is understood to be a risk
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Clinical observations suggest that children born following IUGR
can also present with behavioural and emotional problems, particularly
at later stages of development [32,33]. One study reported an increased
risk of mental ill health in children aged 4-13 who had restricted
inter-uterine growth [34] and data from other areas of enquiry have
demonstrated that low birth weight and prematurity can confer an
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increased risk for a range of mental disorders, including ADHD [35].
However, other groups have reported that notwithstanding certain
academic difficulties, children attending school who had IUGR
may show socio-emotional resilience [36]. Further examination
of the possible psychosocial sequelae of IUGR is required better
to understand the full extent of challenges faced by this cohort.
Early detection of behavioural and emotional corollaries, as well as
improved understanding of their genesis and course is critical for early
intervention. There is, however, little research in this area at present
specifically focused upon pre-school aged IUGR cohorts. This is notable
in that the pre-school period represents a prime age for commencing
effective psychosocial interventions where these are indicated. The
present pilot study sought to examine psychosocial and developmental
outcomes of pre-school aged children born following IUGR.

Methods
The study had ethical approval from the hospital where the research
was conducted as well as from the governing University.
All children included in the study were born after 32 weeks
gestation between 2007-2009 and had received prenatal care from the
Feto-Maternal Unit (FMU) of a teaching hospital in South-Western
Sydney, Australia. A 32 week cut-off was used to limit the confounding
effects of prematurity upon the sample. Participants had an estimated
fetal weight and birth weight below the 5th percentile for gestational
age and gender according to the FMU internal database reference [37].
The 5th percentile criterion was used in line with calls for a stricter
definition of IUGR [38] and is consistent with the cut-off used in
other related research [36]. Gestational age was calculated based
on the date of the mother’s last menstrual period. Exclusion criteria
were congenital infections, structural abnormalities, and genetic or
chromosomal abnormalities, whether diagnosed pre- or post-natally.
The research focused upon cases of asymmetric IUGR.
The mothers of these children were contacted by phone and invited
to participate in the study. Those who were agreeable were then mailed
a study pack containing the Child Behaviour Checklist [39]. Child
Development Chart [40] and a parent questionnaire.
The CBCL [37] has strong psychometric properties and was scored
using the associated Achenbach System of Empirically Based Assessment
scoring profile. This provided information on the child’s behaviour in six
specific behavioural domains; composite internalising and externalising
domain scores; and an overall score relative to normative data.
The CDC [41] was scored by calculating the developmental
quotient (that is, developmental age/chronological age) of the child in
the domains of social, self-help, gross motor, fine motor, and language,
as well as an overall developmental quotient, which was calculated as
the average of the five domain scores. A developmental quotient ≥ 85
was considered to be within the average range, 71-84 reflecting low
average development, and ≤ 70 reflecting significant delay.
The parent questionnaire was constructed for the purposes of the
study to obtain specific information regarding demographics of the
child and his/her family background. Parent questionnaire items are
paraphrased in Table 1.
Other information about the pregnancy and birth details of the
child were obtained from the FMU internal database and New South
Wales Electronic Medical Records. These included gestational age at
birth, birth weight and estimated foetal weight and their percentiles,
mode of delivery, Apgar scores, and ultrasound Doppler studies.
Data were analysed using SPSS software. In light of the small
J Psychol Abnorm Child
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Parent/family variables
Parent age; Relationship to child; Marital status; Highest level of school
education; Further/higher education; Employment status; Occupation
Number of children in the family; Family composition; Family cultural
background; Primary language spoken at home; Family income bracket
Sibling medical, psychiatric or developmental difficulties
Parent medical, psychiatric or developmental difficulties
Child variables
Date of birth; Age; Sex
Perinatal complications
School/pre-school attendance and setting; Estimate of literacy and numeracy ability
Medical conditions and/or disabilities; Psychiatric problems; Developmental problems
Formal assessments previously completed
Current and previous therapies/interventions; Medication history
Table 1: Paraphrased items in the parent questionnaire developed for the study.

sample size recruited for this pilot study, a predominantly descriptive
approach was taken to the data analysis, together with additional
non-parametric analyses of some specific cases. Effect sizes of subgroup differences in continuous data were calculated as an alternative
to non- or para-metric analyses. The Cohen’s d metric was used and
was calculated by dividing the mean difference between groups by the
pooled standard deviation. This was of use as effect size is independent
of sample size, and thus offers a view of the potential significance of
the results. It is commonly reported that Cohen’s d values of 0.2 – 0.49
reflect a small effect size, 0.5 – 0.79 reflect a medium effect size, and
>0.8 reflect a large effect size.

Results
In total, there were 38 children who were born between 20072009, with estimated foetal weight and birth weight <5th percentile
for gestational age and gender, who had received prenatal care from
the FMU. One child was excluded due to chondroplasia diagnosed
postnatally, five were excluded as their parents came from a nonEnglish speaking background, and eight were uncontactable. The
response rate was thus eight out of a potential 24 families (33%).
The demographics of the group showed some heterogeneity (Table
2). The children recruited to the study all lived with both parents, and
had English as their main spoken language at home despite coming
from different ethnic backgrounds. The majority of mothers were
in professional occupations (87.5%), and most families (75%) were
middle and upper income households within the local population.
All of the parents who filled in the questionnaires had tertiary level
education. None of the children were yet attending school due to their
young age. Two children had started attending speech therapy earlier
in the year (25%).
All of the children had estimated foetal weight and birth weight <5th
percentile for gender and gestational age. Abnormal Doppler features
were observed in six children. It was observed that 25% had abnormal
umbilical artery end-diastolic flow, 37.5% had abnormal uterine artery
Doppler, and 25% had redistribution in the middle cerebral artery
(Table 3). Only two children had low Apgar scores and three children
had perinatal complications (Table 3). Mothers of two of these children
with perinatal complications had developed pre-eclampsia in their
pregnancy.
While the majority of scores on the CBCL were within the normal
range, borderline clinical range scores in the withdrawn and aggressive
behaviour domains; as well as within the internalising, externalising
and total scores (Table 4), occurred in two children.
Developmental quotient values on the CDC were all within the
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Characteristic

Mean/Frequency

Child’s gender

Male

3 (37.5%)

Female

5 (62.5%)

Child’s age (years and SD)

3.78 (0.91)

Mother’s age (years and SD)

36.13 (6.62)
De facto

3 (37.5%)

Married

5 (62.5%)

Lives with both parents

8 (100.0%)

1 child

4 (50.0%)

2 children

2 (25.0%)

3 children

2 (25.0%)

First child

6 (75.0%)

Second child

1 (12.5%)

Third child

1 (12.5%)

Australian

4 (50.0%)

English

1 (12.5%)

Filipino

1 (12.5%)

Vietnamese

2 (25.0%)

Main language spoken at home

English

8 (100.0%)

Mother’s highest level of education

Technical college

3 (37.5%)

University

5 (62.5%)

Non-professional collar

1 (12.5%)

Professional collar

7 (87.5%)

Non-professional collar

5 (62.5%)

Professional collar

3 (37.5%)

<$55,000

2 (25.0%)

≥$55,000

6 (75.0%)

Parents’ marital status
Family make up
Number of children in family

Child’s birth order

Ethnicity

Maternal Occupation
Paternal Occupation
Family income (AUD)

Mean/Frequency

Estimated Foetal Weight percentile <5th

8 (100%)

Birth weight percentile <5th

8 (100%)

Gestational age at birth (weeks and SD)

35.13 (1.96)

Birth weight (grams and SD)

1732.63 (409.23)

Apgar score <7
Delivery method

2 (25.0%)

At 5 minutes

1 (12.5%)

Vaginal

3 (37.5%)

Caesarean

5 (62.5%)

1 (12.5%)

Complications before/after birth

3 (37.5%)

Abnormal umbilical artery end-diastolic flow

2 (25.0%)

Abnormal uterine artery Doppler

3 (37.5%)

Middle cerebral artery redistribution

2 (25.0%)

Table 3: Key antenatal and perinatal factors.

normal range except for one child who scored within the lower bounds
of the low average range within the fine motor domain (73.91) (Table
5).
Therefore, out of the eight children studied, three were identified
to have developmental problems (37.5%). We will refer to these three
participants individually below as Participants 1, 2, and 4. We note that
Participants 2 and 4 started attending speech therapy several months
before the commencement of the study and had low scores on the
CBCL, and Participant 1 had a low developmental quotient in the CDC
fine motor domain. Further details regarding these three children are
provided in Table 6 below.
It is difficult clearly to draw associations between antenatal and
other variables for these three children given the heterogeneity of
their presentations. For example, Participant 4 was born at an earlier
gestational age than Participant 1 but with a higher birth weight.
J Psychol Abnorm Child
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Table 7 compares the two groups using the Cohen’s d effect size.
The no concerns group had a slightly later mean gestational age at
birth than the PDC group, with an associated higher mean birth
weight, but both had a small effect size ( d =0.29 and 0.44, respectively).
The effect size for maternal age between the two groups was of medium
size (d= 0.74). The difference between the two groups was prominent
in the CDC mean scores, as demonstrated by the large effect sizes in all
but one domain, and in particular that relating to social development
(d =2.71).

Population studies in Western societies suggest that approximately
20% of children have developmental concerns [42,43]. The rate of
possible developmental concerns in our pilot study population was
37.5%, which is approximately double that rate. Within this study,

At 1 minute

Birth induction

Data pertaining to the three children identified as having possible
developmental concerns (PDC) were compared with those of the
five children without such problems (no concerns). It is of interest
to note that three of the five children in the no concerns group had
a history of perinatal complications (60%) while none in the PDC
group had any complications. Generally, the no concerns group had a
higher proportion of abnormal Doppler features than the PDC group.
Two children in the no concerns group had abnormal uterine artery
Doppler features (40%) compared to one in the PDC group (33%). Two
children in the no concerns group had redistribution in the middle
cerebral arteries (40%) while none of the PDC had any redistribution.
In both groups there was one child with abnormal umbilical artery end
diastolic flow.

Discussion

Table 2: Demographics of the study population.
Characteristics

However, Participant 4 had poorer Doppler features and lower Apgar
scores (Table 6). One noticeable feature in both Participants 2 and 4 was
the borderline clinical range scores in their CBCL scores (particularly
in the internalising score) and that both were attending speech therapy.

CBCL domain

Descriptive category and frequency

Anxious/Depressed

Normal

8 (100.0%)

Normal

7 (87.5%)

Borderline

1 (12.5%)

Sleep problems

Normal

8 (100.0%)

Somatic problems

Normal

8 (100.0%)

Normal

7 (87.5%)

Borderline

1 (12.5%)

Normal

8 (100.0%)

Normal

6 (75.0%)

Borderline

2 (25.0%)

Normal

7 (87.5%)

Borderline

1 (12.5%)

Normal

7 (87.5%)

Borderline

1 (12.5%)

Withdrawn

Aggressive behaviour
Destructive behaviour
Internalising score (T score category)
Externalising score (T score category)
Total score (T score category)

Table 4: KOutcomes on the Child Behaviour Checklist.
CDC domain

Minimum DQ1

Maximum DQ1

Mean DQ (SD)

Social

84.85

107.41

96.65 (7.80) note

Self help

90.91

107.41

98.75 (4.96)

Gross motor

90.91

128.89

103.84 (12.18)

Fine motor

73.91

107.41

95.76 (9.98)

Language

86.44

128.89

101.41 (13.07)

Global

90.30

109.78

99.28 (7.35)

DQ=developmental quotient
Table 5: Child Development Checklist outcomes based on developmental quotient
values.
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these appeared to be more common within behavioural and emotional
domains, including in areas such as aggressive and internalising
behaviours and poor social skills, consistent with studies examining
older children [44]. We would nonetheless state at the outset that given
the pilot nature of this study and the small sample size, the results of the
study do need interpretation with appropriate caution.

with regard to placental insufficiency and the rate of IUGR, however
the link between the two seems to be relatively weak [48]. Maternal
hypertensive disease has also been reported to be associated with IUGR
[7, 10,30]. But while two mothers of the children in our study had preeclampsia, their children did not appear to have obvious developmental
or behavioural/emotional difficulties.

Gestational age and birth weight are two of the possible pregnancy
predictors for compromised developmental outcomes identified in the
literature [45,46] and our findings suggest a similar trend with an IUGR
cohort. The small sample size in the present investigation does not
unfortunately permit the specification of potential cut-offs for lower
versus higher risk. While existing literature points to an association
between perinatal complications and poor neurodevelopmental
outcome [47], none of the children with perinatal complications in our
study were observed to have clinically significant scores on any of the
measures used.

Abnormal ultrasound Doppler studies were present in most
children in the present study, although at varying degrees and in
different blood vessels. While redistribution of blood flow in the
middle cerebral arteries, and reversed or absent end-diastolic flow in
the umbilical arteries have been shown to be vessels of concern in the
study of IUGR and subsequent neurodevelopmental outcomes, our
study had results that were inconclusive on this point, and tended to
suggest the contrary.

Older maternal age appeared to be related to developmental
outcomes, based on the medium effect size observed between children
observed to have possible developmental concerns following IUGR
compared with those who did not. Maternal age is often studied
Participant 1

Participant 2

Participant 4

GA at birth (weeks)

34.86

37.57

33.14

Birth weight (grams)

1146

2200

1470

Apgar scores (at 1
min, at 5 mins)

9, 9

9, 9

6, 8

Perinatal
complications

None

None

None

Normal

Increased
resistance in the
uterine arteries
and absent enddiastolic flow
in the umbilical
arteries, without
redistribution
in the middle
cerebral arteries

Doppler studies

Bilateral notching
in uterine arteries

Borderline
clinical range
scores in the
Borderline clinical
aggressive
range scores in
behaviour, and
the withdrawn
internalising and
behaviour and
externalising
internalising
domains;
domains
clinical range
score for the
CBCL total score

CBCL scores

Normal

CDC scores

Mild delay score
on the fine motor
domain and in
global score

Normal

Normal

Current interventions

None

Speech therapy

Speech therapy

Table 6: Summary of characteristics of children identified as having possible
developmental concerns.

We would also observe that many of the observed neuro developmental
outcomes in this study, such as decreased fine motor co-ordination, are
consistent with earlier reports in the literature.
There are several limitations to the pilot study. Firstly, the final
sample population that was included in the study was smaller than
expected; with a number of participants lost at the follow- up stage
leading to a final response rate of 33%. Related to this, it appears that
the final sample were of higher socio-economic standing than the
community from which they were drawn, and perhaps relative to nonresponders. Nonetheless, given socio-economic factors are generally
understood to be protective with respect to neurodevelopment, this
may suggest our overall findings are conservative. Secondly, the
study was limited to parent self-report, with this undertaken in-part
to maximise uptake. It is conceivable that this methodology led to
reduced sensitivity and specificity with respect to identification of
difficulties. Thirdly, the inclusion criteria were also affected by the
small sample size. This meant that the study population could have
been more homogeneous were a larger sample available and stricter
inclusion criteria implemented. This in part highlights the lack of a
fixed definition for IUGR, particularly for research purposes, which the
reader should be aware of. Finally, the absence of a control group limits
the interpretation of the results.
Nonetheless, when considered alongside available evidence from
the literature, higher birth weight and corresponding later gestational
age seems to be associated with improved developmental outcomes,
which has implications for the management of the timing of delivery.
This continues to be a significant challenge in the field as there is a need
to minimise the risks of prematurity and yet have the IUGR foetus be in
the best possible condition at delivery before it starts to deteriorate due
to hypoxia with the associated risk in morbidity and mortality which
this brings Some studies have concluded that altering timing of delivery
provides little benefit in reducing the deterioration that may already
have mostly taken place by the time of IUGR diagnosis. However, one
of the more prominent studies in this area, the Growth Restriction

Gestational
age (weeks)

Birth weight
(grams)

Maternal age
(years)

CDC Social
DQ1

CDC Self-help
DQ1

CDC Gross
motor DQ1

CDC Fine
motor DQ1

With
Mean
psychosocial
SD
difficulties (n=3)

35.19

1605.33

39.00

88.82

96.40

94.23

87.71

90.56

91.55

1.95

539.88

6.08

4.36

4.83

3.75

12.51

3.80

2.04

No
Mean
psychosocial
SD
difficulties (n=5)

35.80

1809.00

36.00

101.34

100.15

109.61

100.59

107.91

103.92

2.01

357.62

6.57

4.85

4.98

11.89

4.27

12.28

4.53

0.29

0.44

0.74

2.71

0.76

1.74

1.38

1.91

3.52

Cohen’s d
effect size

CDC Language CDC Global
DQ1
DQ1

Table 7: Group differences between children identified as having possible developmental concerns and children not so identified.
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Intervention Trial (GRIT), compared the effect of delivering early
and delaying birth in IUGR foetuses and concluded that while IUGR
foetuses were being delivered at the right time to minimise mortality,
they were perhaps being delivered too early to minimise brain damage.
A more recent, on-going study is the Trial of Umbilical and Foetal Flow
in Europe (TRUFFLE) which similarly aims to determine the method
which best optimises timing of delivery of preterm IUGR foetuses
based on their neurodevelopmental outcome.

Conclusions and Practice Guidelines
The methodology of the present study did not allow any specific
comment or recommendation on antenatal surveillance and optimising
the timing of delivery in IUGR. We would alert the reader to several
recently published clinical practice guidelines for screening and
management of IUGR that address this question. Recommendations
on timing of foetal surveillance intervals and delivery vary somewhat
in these and other guidelines, and in general terms, delivery is
indicated when risk of foetal death or morbidity is greater than the
risk of prematurity. Part of the Western Australian Health Department
(2013) guidance on managing IUGR, which was adapted from the
Royal College of Obstetricians and Gynaecologists (2013) guidelines,
is included in Figure 1.

Features of Intrauterine growth restriction

Recommendations
on timing of foetal
surveillance
intervals and
delivery vary across
guidelines

Normal diastolic
flow

Reduced diastolic flow
(↑systolic/diastolic
ratio)

Absent or
reversed diastolic
flow

Close monitoring
(minimum
fortnightly)

Close monitoring,
including regular
ultrasound and
foetal Doppler
studies

Close monitoring including
regular ultrasound; umbilical
artery Doppler; and ductus
venosus Doppler and/or
cardiotocography (CTG)

If parameters remain normal, delivery
may be delayed until 37 weeks. If growth
becomes static consider delivery after 34
weeks.

Deliver by 32 weeks, earlier
if ductus venosus Doppler or
CTG is abnormal, provided
estimated foetal weight>500
g and ≥ 24 weeks.

Note. This guidance was based on the Royal College of Obstetricians and Gynaecologists (2013) guidelines for the
investigation and management of the small-for-gestational-age foetus.

Figure 1: Sample IUGR management pathway adapted from the Western
Australia Health Department (2013) guidance.

IUGR continues to be a condition that requires early identification
and follow-up and timely intervention to minimise morbidity and
mortality. Currently, birth weight and gestational age at birth are two
of the most important predictors, and maternal age is also of relevance.
While this study is limited due to the small sample size, the findings
were consistent with the purported association between IUGR and poor
psychosocial outcomes. Emotional and behavioural problems may well
be over-represented in children from this cohort, even by pre-school
age – in addition to the presence of cognitive and academic difficulties
that have already been established within the literature. Future research
building upon this methodology is indicated, particularly given the
known benefits of early interventions for emotional and behavioural
difficulties commencing at this age.
References
1. American College of Obstetricians and Gynecologists (2000). Intrauterine growth
restriction. Washington, DC: American College of Obstetricians and Gynecologists.
2. American College of Obstetricians and Gynecologists (2013) ACOG Practice
bulletin no. 134: fetal growth restriction. Obstet Gynecol 121: 1122-1133.
3. Australian Bureau of Statistics (ABS) (2011). Household Income and Income
Distribution. Australia, Australian Bureau of Statistics.

J Psychol Abnorm Child
ISSN: 2329-9525 JPAC, an open access journal

4. Althoff RR, Ayer LA, Rettew DC, Hudziak JJ (2010) Assessment of dysregulated
children using the Child Behavior Checklist: a receiver operating characteristic
curve analysis. Psychol Assess 22: 609-617.
5. Achenbach, TM (1998) Child Behaviour Checklist for Ages 1.5-5. Burlington,
Vermont.
6. Al Qahtani N (2011) Doppler ultrasound in the assessment of suspected intrauterine growth restriction. Ann Afr Med 10: 266-271.
7. Alberry M, Soothill P (2007) Management of fetal growth restriction. Arch Dis
Child Fetal Neonatal Ed 92: F62-67.
8. Baschat AA (2004) Pathophysiology of fetal growth restriction: implications for
diagnosis and surveillance. Obstet Gynecol Surv 59: 617-627.
9. Baschat AA (2011) Neurodevelopment following fetal growth restriction and its
relationship with antepartum parameters of placental dysfunction. Ultrasound
Obstet Gynecol 37: 501-514.
10. Baschat AA, Hecher K (2004) Fetal growth restriction due to placental disease.
Semin Perinatol 28: 67-80.
11. Baschat AA, Odibo AO (2011) Timing of delivery in fetal growth restriction and
childhood development: some uncertainties remain. Am J Obstet Gynecol 204:
2-3.
12. Baschat AA, RM, Viscardi Hashmi N, Harman C. (2009) Infant neurodevelopment
following fetal growth restriction: relationship with antepartum surveillance
parameters. Ultrasound in Obstetrics & Gynecology 33: 44-50.
13. Bassan H, Stolar O, Geva R, Eshel R, Fattal-Valevski A, et al. (2011)
Intrauterine growth-restricted neonates born at term or preterm: how different?
Pediatr Neurol 44: 122-130.
14. Boyle CA1, Boulet S, Schieve LA, Cohen RA, Blumberg SJ, et al. (2011)
Trends in the prevalence of developmental disabilities in US children, 19972008. Pediatrics 127: 1034-1042.
15. Coghlan D, Kiing JS, Wake M (2003) Parents’ Evaluation of Developmental
Status in the Australian day-care setting: developmental concerns of parents
and carers. J Paediatr Child Health 39: 49-54.
16. Dashe JS, McIntire DD, Lucas MJ, Leveno KJ (2000) Effects of symmetric and
asymmetric fetal growth on pregnancy outcomes. Obstet Gynecol 96: 321-327.
17. Deorari AK, Agarwal R, Paul VK (2008) Management of infants with intrauterine growth restriction. Indian J Pediatr 75: 171-174.
18. Fattal-Valevski A, Leitner Y, Kutai M, Tal-Posener E, Tomer A, et al. (1999)
Neurodevelopmental outcome in children with intrauterine growth retardation:
a 3-year follow-up. J Child Neurol 14: 724-727.
19. Fattal-Valevski A, Toledano-Alhadef H, Leitner Y, Geva R, Eshel R, et al.
(2009) Growth patterns in children with intrauterine growth retardation and their
correlation to neurocognitive development. J Child Neurol 24: 846-851.
20. Figueras F, J Gardosi (2011) intrauterine growth restriction: new concepts
in antenatal surveillance, diagnosis, and management. American Journal of
Obstetrics & Gynecology 204: 288-300.
21. Georgieff MK (1998) Intrauterine growth retardation and subsequent somatic
growth and neurodevelopment. J Pediatr 133: 3-5.
22. Geva R, Yosipof R, Eshel R, Leitner Y(2009) Readiness and Adjustments to
School for Children with Intrauterine Growth Restriction (IUGR): An Extreme
Test Case Paradigm. Exceptional Children, 75: 211-230.
23. Ireton HR, Vader H (2004) Child Development Review Instructions Manual.
Behavior Science Systems, Inc., Minneapolis.
24. Klaric AS, Galic S, Kolundzic Z, Bosnjak VM (2013) Neuropsychological
development in preschool children born with asymmetrical intrauterine growth
restriction and impact of postnatal head growth. J child neurol 28: 867-873.
25. Lausman A1, McCarthy FP, Walker M, Kingdom J (2012) Screening, diagnosis,
and management of intrauterine growth restriction. J Obstet Gynaecol Can,
34: 17-28.
26. Lees C, Marlow N, Arabin B, Bilardo CM, Brezinka C et al. (2013) Perinatal
morbidity and mortality in early-onset fetal growth restriction: cohort outcomes
of the trial of randomized umbilical and fetal flow in Europe (TRUFFLE).
Ultrasound Obstetrics & Gynecology, 42: 400-408.
27. Leitner Y, Fattal-Valevski A, Geva R, Bassan H, Posner E, et al. (2000) Six-year
follow-up of children with intrauterine growth retardation: long-term, prospective
study. J Child Neurol 15: 781-786.

Volume 3 • Issue 4 • 1000129

Citation: Lim LCD, Eapen V, Črnčec R, Smoleniec J (2014) Psychosocial and Developmental Outcomes of Children Born following Intrauterine rowth
Restriction: An Australian Pilot Study. J Psychol Abnorm Child 3: 129. doi:10.4172/2329-9525.1000129
Page 6 of 6
28. Leitner Y, Fattal-Valevski A, Geva R, Eshel R, Toledano-Alhadef H, et al. (2007)
Neurodevelopmental outcome of children with intrauterine growth retardation: a
longitudinal, 10-year prospective study. J Child Neurol 22: 580-587.
29. Linnet KM, Wisborg K, Agerbo E, Secher NJ, Thomsen PH, et al. (2006)
Gestational age, birth weight, and the risk of hyperkinetic disorder. Arch Dis
Child 91: 655-660.
30. Longo S, Bollani L, Decembrino L, Di Comite A, Angelini M, et al. (2013)
Short-term and long-term sequelae in intrauterine growth retardation (IUGR). J
Matern Fetal Neonatal Med 26: 222-225.
31. Malamitsi-Puchner A, Nikolaou KE, Puchner KP (2006) Intrauterine growth
restriction, brain-sparing effect, and neurotrophins. Ann N Y Acad Sci 1092:
293-296.
32. Miller DA (2005) Is advanced maternal age an independent risk factor for
uteroplacental insufficiency? Am J Obstet Gynecol 192: 1974-1980.

gestational-age pregnancies with normal fetal and maternal Doppler indices.
Ultrasound Obstetrics & Gynecology 39: 299-303.
39. Simic Klaric A, Z Kolundzic et al. (2012) Language development in preschool
children born after asymmetrical intrauterine growth retardation. European
Journal of Paediatric Neurology 16: 132-137.
40. SSWAHS (2005). A health profile of Sydney South West, NSW Ministry of Health.
41. Thornton JG, Hornbuckle J, Vail A, Spiegelhalter DJ, Levene M; GRIT study
group (2004) Infant wellbeing at 2 years of age in the Growth Restriction
Intervention Trial (GRIT): multicentred randomised controlled trial. Lancet 364:
513-520.
42. Torrance HL, Bloemen MC, Mulder EJ, Nikkels PG, Derks JB, et al. (2010)
Predictors of outcome at 2 years of age after early intrauterine growth
restriction. Ultrasound Obstet Gynecol 36: 171-177.

33. Ott WJ (2006) Sonographic diagnosis of fetal growth restriction. Clin Obstet
Gynecol 49: 295-307.

43. Unterscheider J, Daly S, Geary MP, Kennelly MM, McAuliffe FM, et al. (2013)
Optimizing the definition of intrauterine growth restriction: the multicenter
prospective PORTO Study. Am J Obstet Gynecol 208: 290.

34. Padilla N, Perapoch J, Carrascosa A, Acosta-Rojas R, Botet F, et al. (2010)
Twelve-month neurodevelopmental outcome in preterm infants with and
without intrauterine growth restriction. Acta Paediatr 99: 1498-1503.

44. Walker DM, Marlow N, Upstone L, Gross H, Hornbuckle J, et al. (2011) The
Growth Restriction Intervention Trial: long-term outcomes in a randomized trial
of timing of delivery in fetal growth restriction. Am J Obstet Gynecol 204: 34.

35. Dougan C, Bell S, Mc Afee C, Armstrong N, Hunter A (2014) PFM.03
Prospective audit of antenatal patients in a tertiary obstetric unit to determine
antenatal detection rate of Small for Gestation Age (SGA) babies. Arch Dis
Child Fetal Neonatal Ed 99 Suppl 1: A83-85.

45. Weisglas-Kuperus N, Hille ET, Duivenvoorden HJ, Finken MJ, Wit JM, et al.
(2009) Intelligence of very preterm or very low birthweight infants in young
adulthood. Arch Dis Child Fetal Neonatal Ed 94: F196-200.

36. Royal College of Obstetricians and Gynaecologists (2013). Green-top Guideline
No. 31: The investigation and management of the small-for-gestational-age
fetus. London: Royal College of Obstetricians and Gynaecologists.
37. Sankaran S, Kyle PM (2009) Aetiology and pathogenesis of IUGR. Best Pract
Res Clin Obstet Gynaecol 23: 765-777.
38. Savchev S, Figueras F, Cruz-Martinez R, Illa M, Botet F, Gratacos E (2012)
Estimated weight centile as a predictor of perinatal outcome in small-for-

46. Western Australia Health Department (2013). Diagnostic Imaging Pathways Intrauterine Growth Restriction (Suspected).
47. Yudkin PL, Aboualfa M, Eyre JA, Redman CW, Wilkinson AR (1987) New
birthweight and head circumference centiles for gestational ages 24 to 42
weeks. Early Hum Dev 15: 45-52.
48. Zubrick SR, Kurinczuk JJ, McDermott BM, McKelvey RS, Silburn SR, et al.
(2000) Fetal growth and subsequent mental health problems in children aged 4
to 13 years. Dev Med Child Neurol 42: 14-20.

Submit your next manuscript and get advantages of OMICS
Group submissions
Unique features:
•
•
•

User friendly/feasible website-translation of your paper to 50 world’s leading languages
Audio Version of published paper
Digital articles to share and explore

Special features:

Citation: Lim LCD, Eapen V, Črnčec R, Smoleniec J (2014) Psychosocial
and Developmental Outcomes of Children Born following Intrauterine
rowth Restriction: An Australian Pilot Study. J Psychol Abnorm Child 3: 129.
doi:10.4172/2329-9525.1000129

J Psychol Abnorm Child
ISSN: 2329-9525 JPAC, an open access journal

•
•
•
•
•
•
•
•

350 Open Access Journals
30,000 editorial team
21 days rapid review process
Quality and quick editorial, review and publication processing
Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled
Authors, Reviewers and Editors rewarded with online Scientific Credits
Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsonline.org/submission/

Volume 3 • Issue 4 • 1000129

