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Abstract
Globally, prematurity is a major cause of death and a significant cause of long-term loss of human potential amongst survivors all around the world.
Complications of preterm birth are the single largest direct cause of neonatal deaths, responsible for 35% of the world’s 3.1 million deaths a year in
almost all countries with reliable data. Preterm birth rates are increasing. An estimated 15 million babies are born too early every year. That is more
than 1 in 10 babies. Almost 1 million children die each year due to complications of preterm birth. In addition to its significant contribution to mortality,
the effect of preterm birth amongst some survivors may continue throughout life, impairing neuro developmental functioning through increasing the
risk of cerebral palsy, learning impairment and visual disorders and affecting long-term physical health with a higher risk of non-communicable disease.
The aim of this work is to assess the effect of prematurity on cognitive development in preterm infants at the first year of life and to evaluate the
difference between preterm and full term regarding this development. This could help to maximize neurological development and reduce long term
cognitive and behavioral problems. Forty -three premature infants (26 female and 17 male) were studied. Twenty-five full term infants of matched age
and sex were included in the study as controls. All patients were neurologically free on clinical examination. Anthropometric measurement of patients
were recorded at 3, 6, 9, 12 months old and included weight, recumbent length and head circumference. The Griffiths development scale was used to
assess the cognitive and psychomotor development status of the infants. They covered locomotor skills, personal/social skills, hearing/speech, eyehand coordination, and cognitive performance .Total intellectual quotients (IQ %) were calculated. The IQ of the studied patients at three months ranged
from 61-132% (mean 103.63±14.90), at six months ranged from 51-140% (mean 112.43±22.10), at nine months 40-141% (mean 115.56 ± 27.92)
and at twelve months ranged from 95-140% (mean 130.64 ± 14.06). Performance was the most affected parameter in preterm infants, also there was
positive correlation between gestational age and IQ % at 6 and12 months, no correlation was found between IQ% and head circumference and IQ% at
6 and 12 months was higher than at 3 and 9 months in preterm infants.
Conclusion: Preterm infants have lower IQ scores than full term ones but this delay seems to resolve gradually with age, and at the end of the first
year of life they become equal. In spite of the technological advances in neonatology and increased survival of preterm infants, there are still knowledge
gaps in this area.

Introduction
Preterm birth is a childbirth occurring at less than 37
completed weeks or 259 days of gestation [1]. Preterm birth is a
major challenge in prenatal health care. Most prenatal deaths occur
in preterm infants, and preterm birth is an important risk factor
for neurological impairment and disability. Preterm birth not only
affects infants and their families [2]. Global incidence in 2010,
almost 15 million infants were born prematurely worldwide. That
is over one in ten babies born. South Asia and sub-Saharan Africa
account for 60% of premature births, whilst the USA and Brazil are
placed amongst the top ten countries with the highest premature
birth rate with 517,000 and 279,300 premature births in 2010
[3]. Preterm delivery is not disease with a fixed set of outcome.
Rather preterm delivery increases the risk of adverse outcomes
they are also seen in term infant as respiratory distress syndrome
Copyright © All rights are reserved by Ahmed El-Abd Ahmed.

-absorptive, digestive difficulties -hypoglycemia -hypocalcaemia
-neonatal jaundice cognitive disorders [4]. Cognitive disorders
is cognitive scores 1-2 standard deviations below the mean. Poor
cognitive aptitude can lead to poor academic, and poor executive
functioning [5]. Several antenatal factors have been associated
with cognitive impairment, mostly related to social disadvantage.
Fewer years of education, lack of antenatal care, steroid exposure,
maternal smoking during pregnancy and preeclampsia also affect
it [6]. More than three-quarters of premature babies can be saved
with feasible, cost-effective care - e.g. antenatal steroid injections
(given to pregnant women at risk of preterm labor to strengthen
the babies’ lungs), kangaroo mother care (the baby is carried by
the mother with skin-to-skin contact and frequent breastfeeding)
and antibiotics to treat newborn infections - even without the
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availability of neonatal intensive care. To reduce preterm birth
rates, women -especially adolescents - need better access to family
planning and increased empowerment, as well as improved care
before, between and during pregnancies [7].

Patients and Methods

This randomized controlled clinical study included 43
premature infants, admitted and attended to pediatric departments
of Qena university hospital, South Valley University and Nag
Hammady hospital, ministry of health. They were assessed at birth,
3, 6, 9 and at 12 months old, and 25 full term infants as a control
group matched with age and sex. The patients were classified
into groups according to social status into low, medium and high
socioeconomic status according to Fahmy & El-Sherbini [8]. All
patients were neurologically free on clinical examination. Patients
with congenital anomalies, special dysmorphic feature, or patients
taken medicine known to influence cognitive development as anti
epileptic drugs were excluded from the study. Anthropometric
measurement of patients were recorded at 3, 6, 9, 12 months old
and included weight, recumbent length and head circumference.
The Griffiths development scale translated and standardized for the

Results

Egyptian reference population (version 1989), were used to assess
the cognitive and psychomotor development status of the infants.
They covered locomotor skills, personal/social skills, hearing/
speech, eye - hand coordination, and cognitive performance.
Total intellectual quotients (IQ%) were calculated by dividing
the number of items successfully executed by the infants age (in
months) [9]. The study was done after a written consent from
the parents, and under the approval of Ethics Committee of Qena
University Hospital.

Statistical Analysis

The study data were statistically analyzed using the Statistical
Package for Social version program (SPSS program-version 17.0
- SPSS Inc., Chicago, IL. USA). The difference between cases and
control as regards quantitative variables was done using ANOVA, F
test and Kruskal Wallis. For testing association between categorized
variables chi square and Monte Carlo were used. Pearson’s
correlation test was done to study possible correlation between
quantitative variables. Statistical significance was assessed at
P<0.05. All calculated P values were two-tailed.

Table 1: Demographic information of the studied group.
Preterm Infants (n=43)

Control (n=25)

Tests
X2 or t

P-value

13.140

<0.001*

6.671

<0.05*

2.286

<0.05*

6.004

<0.05*

13.186

<0.001*

4.074

<0.05*

Age
Range

32-36

Mean±SD

35.14±1.37

Female

26(38.2%)

Male

17(25.0%)

Range

Twine

Triplet
Breast

Formula
Mixed
CS

Norma vaginal delivery

39.88±1.54

Sex

7(10.3%)

Incubation

1-39

Mean± SD
Single

38-43

18(26.5%)
2-4

12.13±7.90

Single or Twin or Triplet

3±1.15

25

36.8

21

30.9

6

8.8

0

0.0

12

17.6

4

Feeding

5.9

9

13.2

16

23.5

21

30.9

7

10.3

19

27.9

13

22

21

19.1

32.4
30.9

2

Labor

6

2.9

8.8
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Maternal Medical Condition
Good

39

57.4

24

35.3

0.652

NS

History of recurrent
infection

21

30.9

4

5.9

7.332

<0.05*

History of blood
transfusion

4

5.9

0.0

2.471

NS

Preeclampsia

4

History of steroid
exposure

5.9

4

Iron intake

5.9

18

Low

4

Medium

14

High

1
2

2.9

0

26.5

4

Social Class

5.9

1

36.8

17

20.6

25

1.5

0.033

5.9
1.5

7

10.3

Table 2: Mean±SD locomotor development in studied preterm infants and controls.

NS

4.831

<0.05*

0.960

NS

25.0

Groups
Locomotor

Preterm Infants

Control

T-test

N

Mean±SD

N

Mean±SD

T

P-value

At 3 month

43

7.14±1.21

25

10.58±1.77

9.449

<0.001*

At 9 month

32

22.09±3.59

25

28.44±2.69

7.367

<0.001*

At 6 month
At 12 month

40
11

14.8±2.32

32.18±4.29

Table 1 & Table 2 showed the Mean±SD locomotor development
in studied group. It was found that there was highly statistical
significant difference with P<0.001 in locomotor development
at 3, 6 and 9 months old in preterm infants compared to control

25
25

18.76±2.45
34.76±2.3

6.544

<0.001*

2.359

<0.05*

group. At 12 months the difference was statistically significant with
P<0.05 between preterm infants with Mean±SD of 32.18±4.29 and
control group with mean±SD of 34.76±2.30.

Table 3: Mean± SD Personal -social development in studied preterm infants and controls.
Groups
Personal -Social

Preterm Infants

Control

T-test

N

Mean±SD

N

Mean±SD

T

P-value

At 3 month

43

7.72±1.44

25

10.84±1.97

7.509

<0.001*

At 9 month

32

23.28±3.64

25

27.24±2.18

4.8

<0.001*

At 6 month
At 12 month

40

15.55±2.73

11

33.09±4.16

Table 3 showed the Mean±SD personal -social development
in studied group. It was found that there was high statistically
significant difference with P<0.001 in personal -social development
at 3, 6 and 9 months in preterm and control group. But at 12

25
25

18.64±1.8

33.96±1.54

5.017

<0.001*

0.924

NS

months there was no statistically significant difference in personal
-social development between preterm infants with Mean±SD of
33.09±4.16 and control group with Mean±SD of 33.96 ±1.54.

Table 4: Mean±SD Performance development in studied preterm infants and controls.

Performance

Groups

Preterm Infants

Control

T-test

N

Mean±SD

N

Mean±SD

T

P-value

At 3 month

43

6.49±1.44

25

9.6±1.71

8.028

<0.001*

At 9 month

32

20.97± .28

25

24.8±1.44

4.285

<0.001*

At 6 month
At 12 month

40
11

13.6±2.91

30.91 4.32

25
25

17±1.68

31.2±1.85

5.308
0.286

<0.001*
NS
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Table 4 showed the Mean±SD performance development
in studied group. It was found that there was high statistically
significant difference with P<0.001 in performance development at

3- 6 and 9 months old between preterm infants and control group.
While at 12 months the difference was statistically insignificant.

Table 5: Mean± SD hearing- language development in studied preterm infants and controls.
Groups
HearingLanguage

Preterm infants

Control

T-test

N

Mean±SD

N

Mean±SD

T

P-value

At 3 month

43

7.74±1.47

25

11.04±1.86

8.091

<0.001*

At 9 month

32

24.06±4.11

25

26.12±2.01

2.295

<0.05*

At 6 month
At 12 month

40

16.08±2.93

11

33.91±3.02

Table 5 showed the Mean±SD hearing- language development
in studied group. It was found that there was high statistically
significant difference with P<0.001 in hearing- language
development at 3 months old between preterm infants and control

25
25

17.96±2.05
33.48±2.29

2.811

<0.05 *

0.469

NS

group. At 6 -9 months the difference was statistically significant
with P<0.05. At12 month’s hearing- language development was
statistically insignificant difference in preterm infants with Mean±
SD of 33.91±3.02 and control group with Mean± SD of 33.84±2.29.

Table 6: Mean±SD eye -hand coordination development in studied preterm infants and controls.
Eye -Hand
Coordination

Groups
Preterm Infants

Control

T-test

N

Mean±SD

N

Mean±SD

T

P-value

At 3 month

43

7.4±1.12

25

10.4±1.78

8.569

<0.001*

At 9 month

32

22.5±5.45

25

25.24±1.51

2.436

<0.05*

At 6 month
At 12 month

40

15.15±2.44

11

33.91±5.45

Table 6 showed the Mean±SD eye -hand coordination
development in studied group. It was found that there was
highly statistical significant difference with P<0.001 in eye -hand
coordination development at 3 -6 months in preterm infants

25

17.56±1.66

25

31.8±2.29

4.337

<0.001*

1.653

NS

compared to control group. At the age of 9 months there was
statistically significant difference with P<0.05. When the preterm
infants and control group reach 12 months the difference were
statistically insignificant

Table 7: Mean±SD Griffiths scale in studied preterm infants and controls.
Total

Groups
IQ %

Preterm Infants
N

At 3 month
IQ %

At 6 month
IQ %

At 9 month
IQ %

At 12 month
IQ %

43
40
32
11

Mean±SD
36.49±5.72

103.63±14.9

75.18±11.57

112.43±22.1

112.91±17.37
115.56±27.92
164±17.63

130.64±14.06

Table 7 showed the Mean±SD Griffiths scale and IQ in studied
group as regarding these table the Griffiths scale and IQ% at 3, 6 and
9months were highly statistical significant difference with P< 0.001
between control group and preterm infants. But at 12 months old

Control
N
25
25
25
25

T-test
Mean±SD

t

P-value

52.04±8.6

-5.37

<0.001*

-4.158

<0.001*

-2.027

NS

132.36±9.72
89.92±7.92

135.36±9.72
131.84±7.97
139.08±4.67
165.2±8.28

137.56±6.63

-4.891

<0.001*

no statistically significant difference in total score of the Griffiths
scale and IQ% between control group with mean± SD of 165.20
±8.28 (IQ =137.56%±6.63%) and preterm infants with mean± SD
of 164.00 ±17.63 (IQ =130.64%±14.06%) Figure 1-3.
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Figure 1: Correlation between IQ at 6 months and gestational
age in studied preterm infants.

Figure 2: Correlation between IQ at 12 months and gestational
age in studied preterm infants.

Significant positive correlations with P<0.05 between IQ% at 6
months old and gestational age in preterm infants.

Significant positive correlations with P<0.05 between IQ at 12
months old and gestational age in preterm infants.

Figure 3: The percentage of patients with different IQ % grading.
The percentage of patient with different IQ grading. It was found that at 3 months 67% of preterm infants have IQ >110% and
33% have IQ of 70 -90% while 0% have IQ of 90- 110% and 50-70%. At the age of 6 months about 88 % of preterm infants have
IQ >110% and 13 % have IQ of 90-110% while 0% have IQ 70- 50% and 50- 70 %. When 9 months about 62% have IQ >110%
, 14% have IQ 90-110% also 14% have IQ of 50- 70% while <10% have IQ of 70-90%. While at 12 months about 91 % have IQ
>110% and about 9% have IQ of 90- 110% while IQ 70-90% and 50-70% was 0%.

Discussion
From conception to adulthood, human development is
characterized by increasing differentiation and integration
of physical and behavioral functioning. It is assumed that
development results from maturation and learning processes that
built upon existing neurobiological and somatic structures, through
complex interactive exchanges between genetic, neurobiological,

neurophysiological, psychological, and social systems. With
increasing age, self-regulative capacities will also shape
development from infancy to adulthood [10]. As a consequence of
premature birth, natural developmental processes are disturbed;
especially when infants are born so soon that they need intensive
care treatment. Many very preterm children born between 25 and
30 weeks gestation nowadays can survive with this treatment
[11]. New knowledge about brain development highlights the
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importance of the last 4 to 5 weeks of gestation. During this period,
the fetus experiences impressive brain maturation. Brain weight
increases by approximately one-third, and dramatic increases
in gyri and sulci are noted. In addition, axons and dendrites
experience rapid growth, and the subplate neurons begin to
regress, and interconnections between the thalamus and the
cerebral cortex develop [12]. Therefore, a large portion of brain
development and networking takes place in the last weeks of
gestation [13]. Disturbances in the early developmental stages of
the brain could affect some of the basic building blocks that are
formed during this period of brain growth, but still need further
development. All neuromotor, cognitive, and socioemotional
capacities need to develop further into more complex functions
after hospital discharge of preterm children. As a consequence, a
wide variety of problems are to be expected at older ages [10]. This
study followed 43 premature infants, with minimal intercurrent
conditions, free from acute clinical or neurological disease and
meeting rigid exclusion criteria, admitted and attended to pediatric
departments of Qena university hospital, South Valley University
and Nag Hammady hospital, Ministry of health. They were assessed
at birth, 3, 6, 9 and at 12 months old, and 25 full term infants as a
control group matched with age and sex, Due to the high prevalence
of preterm birth and the importance of its associated disorders and
its undesirable effects on society and limited researches about
this issue, this study was conducted with the aim of surveying
the relationship of preterm birth and the IQ and to assess some
cognitive disorders in preterm infant compared to full term infants.
In the present study, cognitive development and psychomotor
development status of preterm infants were evaluated by Griffith
developmental scale [9]. The evaluation included locomotor skill,
personal/social skills, hearing/speech, eye-hand coordination, and
cognitive performance.
In the present study the incubation duration was statistically
significant in preterm than full term infants which may affect the
later on cognitive development (Table 1) this was in agreement
with McMahon et al. [14], who reported that the excess noise
typically experienced by NICU infants disrupts their growth and
development, putting them at risk for cognitive disabilities.
In the present study preterm delivery was common in multiple
pregnancy than term delivery (Table 1) this was in agreement with
Krupa et al. [15] who reported that multiple pregnancies (twins,
triplets, etc.) are a significant factor in preterm birth.

In the present study breast feeding was higher frequency than
formula and mixed feeding in full term than in preterm suggesting
that breastfeeding, particularly when it is prolonged, is associated
with better child cognitive development (Table 1) this was in
agreement with Maria et al. [16] who reported that breastfeeding
is associated with improved cognitive development, one potential
mechanism for an effect of breastfeeding on cognitive development
is that breast milk contains higher concentrations of essential
long-chain polyunsaturated fatty acids than formula milk. These
have been shown to be essential for brain development, and this is
particularly important in the preterm baby.

Copyright © Ahmed El-Abd Ahmed

In the present study recurrent infection was higher in preterm
than full term infants which may has a role in cognitive delay in
preterm (Table 1) this was in agreement with Smith [17] who
reported that infections are likely to affect children’s development
through several different mechanisms. Reduced dietary intake may
occur secondary to anorexia or malabsorption, actual nutrient loss
may occur secondary to protein-losing enteropathy, and increased
demands may be present due to fever and the immune response.
There is also the suggestion that the immune response itself may
directly affect cognition and mood. Anaemia and iron deficiency can
also occur secondary to infection.

In the present study 5.9% of preterm infants received blood
transfusion and 26.5% received iron supplement while in full term
no one received blood and 5.9% received iron supplement this
indicate that iron deficiency play a role in cognitive development
(Table 1) this was in agreement with Moffatt et al. [18] who reported
that iron deficiency detrimentally affects child development ,and
also in agreement Porges et al. [19] who reported that infants
with iron-deficiency anemia had prolonged latency in auditory
brain stem responses, which remained after correction, providing
evidence that the central nervous system is affected in irondeficiency anaemia. Iron-deficient infants also have reduced vagal
tone, which remains after correction of iron deficiency. Reduced
vagal tone has been linked to behavior changes, including poorer
developmental outcome.
In the present study low social class was common in preterm
infants than full term ones indicate that social class affect cognitive
development (Table 1) this was in agreement with Sarah [20] who
reported that low birth weight, because of premature birth or a
poorly nourished mother, does affect intellectual development, but
this effect is not so great as social class.

Concerning motor development skill in preterm infants there
was a large difference between pre and full term groups at 3,6,9
months while at 12 months the difference was little (Table 2). This
was in agreement with van [21] who reported that the gross motor
developmental profile of preterm infants may reflect a variant of
typical gross motor development, which seems most likely to be
specific for this population. Our study also was in agreement with
Sônia et al. [22] who reported that abnormal assessment at 3 and 9
months of age evolved to normal motor developmental outcome in
80% at 4 years of age. They conclude that any motor involvement is
early and transitory, not being detected by more extended followup periods.
Our study was also in agreement with Campbell et al. [23] who
reported that a tendency for the motor performance of infants to
improve over the first year of life. Maternal over protectiveness
may prevent preterm Infants’ exploration of the environment with
several motor strategies, integrating and refining neural input
and output, may not lead to better neurologic development. The
absence of a complex, variable motor repertoire at this particular
age might hamper infants’ abilities to interact with the surrounding
world. This implies that the quality of the early motor repertoire
is a measure of the extent to which spontaneous movements
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facilitate or inhibit infants’ interactions during a phase in which
sensorimotor activity drives perceptual and cognitive development
was reported by Janneke et al. [24].

As regarding personal -social and performance development
skills large difference between preterm and full term was at 3, 6
and 9 months (show more delay in performance development), and
no difference was detected between them at 12 months (Table 3
& 4), our study was in agreement with Barbara [25] he reported
that the group of premature infants and controls improved
their performance over time in the neuropsychological abilities
investigated and, in some skills such as visual perception.
As regarding hearing, language development skills our study
revealed that large difference between preterm and full term was
at 3 months, while at 6 and 9 months the difference was little and
no difference was detected between them at 12 months (Table
5). A child’s speech and language development goes through two
phases early in life. In the first two to three years of life there is a
predominantly “receptive” period. During this time speech centers
are developing in the brain as nerve connections and networks are
forming. Adequate hearing, especially hearing for speech sounds,
is critical for these pathways to develop properly. The first two to
three years of life represent a “window” of time during which these
speech centers form. If hearing is diminished for long periods the
speech areas form abnormally. Even if hearing is adequate beyond
this two to three year “window”, the child’s speech may “catch up”
slowly or incompletely. The second phase of speech and language is
“expressive,” during which the child begins to make speech sounds
and use words. This may begin as early as one year of age. However,
use of words in phrases and sentences usually becomes more
obvious after age two years. Therefore, problems with hearing that
interfere with speech development may not be detected until after
the critical window of the receptive language phase [26].
Our study was in agreement with Betty [27] who reported that
speech and language impairments of both simple and complex
language functions are common among preterm infants. Risk
factors include lower gestational age and increasing illness severity
including severe brain injury. Even in the absence of brain injury,
however, altered brain maturation and vulnerability imposed by
premature entrance to the extra uterine environment is associated
with brain structural and microstructural changes.

Our study was also in agreement with McMahon et al. [14] who
reported that preterm infants in the neonatal intensive care unit
(NICU) often close their eyes in response to bright lights, but they
cannot close their ears in response to loud sounds. The sudden
transition from the uterus to the overly noisy world of the NICU
increases the vulnerability of these high-risk newborns. There
is a growing concern that the excess noise typically experienced
by NICU infants disrupts their growth and development, putting
them at risk for hearing, language, and cognitive disabilities.
Preterm neonates are especially sensitive to noise because their
auditory system is at a critical period of neurodevelopment, and
they are no longer shielded by maternal tissue. Also our study was
in agreement with Dieter et al. [28] who reported that deficits in

Copyright © Ahmed El-Abd Ahmed

speech articulation and prereading skills were three to five times
more frequent in very preterm children.

Also our study was in agreement with Saigal [29] who reported
that the lower the birth weight and gestational age, the greater
the probability of delay in several different stages of language
development including: delays in pre-linguistic markers such as
recognizing objects and pictures, obeying verbal commands and
executing simple acts by 12 months’ corrected age. If language delay
is detected a possible association with auditory deficiency should
be investigated because if this is the case audiological intervention
can improve prognosis. Language difficulties can persist until
school age and compromise development, but our study was in
disagreement with the last part of Saigal [29] results, and this
delay seems to resolve gradually with age and improvement has
happened in hearing, language development at the end of the first
year.
But our study was in disagreement with the first part of Miguel
et al. [30] result who reported that there was no significant delay in
communicative, lexical or grammatical development of PR children.
Even when comparisons were performed between full term and
very preterm children, differences were not significant. Regression
analyses indicate that gestures and early word comprehension
predict very early word production development, but their effect
disappears with time.

As hand-eye coordination is the ability of the vision system to
coordinate the information received through the eyes to control,
guide, and direct the hands in the accomplishment of a given task,
such as handwriting or catching a ball. Hand-eye coordination
uses the eyes to direct attention and the hands to execute a task
Monique [31], eye -hand coordination development skill in preterm
was delayed with large degree in 3,6 months old improving
slightly at 9 months but still lower, while at 12 months this delay
seems to resolve gradually revealing that no differences between
preterm and full term (Table 6), our result was in agreement with
Monique31who reported that in preterm infants low eye-hand
coordination/fine motor scores are likely to be due to their extreme
prematurity.

Cognitive problems without major motor deficits are the
predominant neurodevelopmental sequela in children born
preterm. These impairments become more evident at 3, 6, 9
months (performance development more affected ) and improved
at 12 months (Table 7), this was in agreement with Ruth et al. [32]
who reported that premature birth disrupts brain development,
leading to suppressed neurogenesis, decreased myelination, and
white matter disturbances.

The increased survival rate of infants with ever more reduced
gestational age draws greater interest concerning the influence of
prematurity on child development, leading to increasing research
about the uniqueness of this population [33]. Our study showed
that there was positive correlation between gestational age and IQ
at 6 and12 months (Figure 1 & 2), this was in agreement with Olga
et al. [34] who reported that several possible explanations for the
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effect of gestational age on developmental scores, it is possible this
association might be explained, in part, by higher risk for mild brain
injury in infants who are less mature at the time of labor, delivery,
and the early postpartum period. Subclinical injury can occur during
fetal life, such as with undetected placental insufficiency, even
when intrauterine growth restriction is not present. Furthermore,
postnatal signs of mild neurologic impairment such as self-limited
apneic episodes or a single aspiration event are sometimes missed.
It is clear that infants born during the late preterm period are at
increased risk for adverse neurologic events compared with fullterm infants. Adaptation to extrauterine life improves as neurologic
development continues over this period.
It was in agreement with Melissa et al. [35] who reported that
quantitative MRI data indicate that total brain volume increases
linearly with increasing gestational age. In the last half of gestation
are major organizational events in the development of neurons
and glia at the cellular and molecular level. The cerebellum is also
actively growing and developing, with 25% of its growth occurring
after late preterm gestations.

Our study was also in agreement with Shenkin et al. [36] who
reported that it is well established that children born small for
gestational age or preterm (<37 weeks) have lower cognitive ability
than their appropriate-for-gestational-age or term counter parts.
Our result was in agreement with Matte et al. [37] who reported
that IQ scores varied by gestational age, even among healthy
children born at ≥37 completed weeks of gestation.

It is very difficult to predict the ideal growth rate for a preterm
newborn because growth is a continuous, complex process that
results from the interaction of genetic, nutritional, hormonal and
environmental factors.

In case of premature children, who generally exhibit weight,
length and head circumference below the minimum normal
percentile on postnatal growth curves, catch-up growth (Catch-up:
also called growth recovery or accelerated growth. Characterized
by a growth rate that is faster than expected, i.e. accelerated growth
velocity, occurring after a period of slow or absent growth, allowing
a previous deficit to be recovered.) Allow them to match their
growth to that of children born full term during the first years of
their lives [38].
In our study no correlation was found between IQ and head
circumference as IQ reflect the function of the brain while head
circumference measure head size only. It was in agreement with
Rafaela et al. [39] who reported that very premature children
had lower weight and head circumference at all ages tested. Head
circumference at birth was not related to outcomes at school age.

Intelligence is a mental ability and includes several aspects
such as reasoning, planning, problem solving and abstract thinking,
using language, and learning. In the present study IQ levels were
slightly but significantly lower in the preterm group than the healthy
controls it was in agreement with Van et al. [21] and Johnson [40]
who reported that children born preterm have lower IQ scores

Copyright © Ahmed El-Abd Ahmed

than their term peers, even in the absence of brain lesions and/or
severe disability. But in disagreement with Christina et al. [41] who
reported that no significant difference in the two studied groups
telling the fact that there was no significant association between
the IQ score and premature birth.

At the present study IQ at 6 and 12 months was higher than
at 3and 9 months (Figure 3) it may be explained by the effect of
environmental factors rather than gestational age at this period, as
the effect of incubation or NICU stay and low birth weight in the
first 3 months, while after 6 months the stores of iron and other
elements start to decrease and teething with its decreased immunity
and repeated infections affect that period until 12 months.
The limitation of our study is that there was a relatively high
rate of loss to follow up in the total group of 43 infants. Several
infants were not assessed at all study moments in the first year.

In spite of the technological advances in neonatology and
increased survival of preterm infants, there are still knowledge
gaps in this area, it is important to consider that follow-up only until
to 1 years of age is insufficient for the detection of development
problems such as bimanual skills, behaviour, and visual-motor
integration abnormalities, more research is needed to improve
our understanding of the developmental mechanisms of preterm
infants.

Conclusion

Preterm infants have lower IQ scores than full term ones but
this delay seems to resolve gradually with age, and at the end of
the first year of life they become equal. In spite of the technological
advances in neonatology and increased survival of preterm infants,
there are still knowledge gaps in this area.

References

1. (2012) Bull world organ. Genebra 88(1).

2. Tucker J, McGuire W (2004) Epidemiology of preterm birth. BMJ
329(7467): 675-678.
3. Hannah B, Simon C, Doris C, Mikkel O, Lale S, et al. (2013) Born Too Soon
Preterm Birth Action Group. Reprod Health 10(Suppl 1): S2.

4. Rennie JM, Sehgal A, De A (2009) Range of UK practice regarding
thresholds for phototherapy and exchange transfusion. in neonatal
hyperbilirubinaemia. Arch Dis Child Fetal Neonatal Ed 94(5): F323-F327.
5. Gibson AT (2007) Outcome following pretarm birth. Best Pract Res Clin
Obstet Gynaecol 21(5): 869-882.

6. Jennifer BH, Thomas MO, Karl CKK, Elizabeth NA, Jonathan LH, et al.
(2012) Gestational Age Newborns Antenatal Antecedents of Cognitive
Impairment at 24 Months in Extremely Low. Pediatrics 129(3): 494-502.
7. Blencowe H, Cousens S, Oestergaard M (2012) National, regional and
worldwide estimates of preterm birth rates in the year 2010 with time
trends for selected countries since 1990: a systematic analysis. Lancet
379(9832): 2162-2172.
8. Fahmy SI, El-Sherbini AF (1983) Determining simple parameters for
social classification for health research. The Bulletin of High institute of
public Health 8(5): 132-30.
9. Fouad EE (1989) Griffith scale for children in Intelligence. Egyptian
Anglo library. (2nd edn).
Volume 1 - Issue - 5

How to cite this article: Emad MH, Ahmed El-Abd Ahmed, Nagwan I R, Marwa G F. Assessment of Some Cognitive Disorders in Preterm Infants. Res
Pediatr Neonatol. 1(5). RPN.000522.2018. DOI: 10.31031/RPN.2018.01.000522

81

Res Pediatr Neonatol
10. Anneloes L, Aleid GW, Judy MB, Friedo WD, Joke HK (2005) Very
Preterm Birth is Associated with Disabilities. In Multiple Developmental
Domains. J Pediatr Psychol 30 (3): 247-255.
11. Lucas A, Morley R, Cole TJ (1998) Randomised trial of early diet in
preterm babies and later intelligence quotient. BMJ 317(7171): 14811487

12. Zacharia A, Zimine S, Lovblad KO. (2006) Early assessment of brain
maturation by MR imaging segmentation in neonates and premature
infants. Am J Neurora Diol 27(5): 972-977.
13. Kinney HC (2006) The near-term (late preterm) human brain and risk
for periventricular leukomalacia: a review. SeminPerinatol 30(2): 81-88.
14. McMahon E, Wintermark P, Lahav A (2012) Auditory brain development
in premature infants. In the importance of early experience. Ann N Y
Acad Sci 1252: 17-24.
15. Krupa FG, Faltin D, Cecatti JG, Surita FG, Souza JP (2006) Predictors of
preterm birth. Int J Gynaecol Obstet 94(1): 5-11

16. Maria A, Quigley BA, Christine H, Claire C, Yvonne K, et al. (2012)
Breastfeeding is Associated with Improved Child Cognitive Development:
A Population-Based Cohort Study. The Journal of Pediatrics January
160(1): 25-32.
17. Smith AP (1990) Respiratory virus infections and performance. Phil
Trans R SocLond 327(1241): 519-528.

18. Moffatt MEK, Longstaffe S (1994) Prevention of iron deficiency and
psychomotor decline in high-risk infants through use of iron-fortified
infant formula: a randomized clinical trial. J Pediatr 125(4): 527-534.
19. Porges SW, Matthews KA, Pauls DL (1992) The biobehavioral interface
in behavioral pediatrics. Pediatrics 90(5 Pt 2): 789-797.

20. Sarah Boseley (2002) Social class key to child’s success. Guardian News
and Media Limited.
21. Van B A, Vermaas J, Knots E, MJK, Soons P (2009) Functioning at School
Age of Moderately Preterm Children Born at 32 to 36 Weeks’ Gestational
Age. Pediatrics 124(1): 251-257.

22. Sônia M, Magda LN (2008) Evaluation of motor performance of preterm
newborns during the first months of life using the Alberta Infant Motor
Scale (AIMS). J Pediatr (Rio J) 84( 1): 53-59.

23. Campbell SK, Kolobe TH, Wright BD, Linacre JM (2002) Validity of the
Test of Infant Motor Performance for prediction of 6-, 9- and 12-month
scores on the Alberta Infant Motor Scale. Dev Med Child Neurol 44(4):
263-272.
24. Janneke LM, Koenraad NV, Arend FB (2010)The Early Motor Repertoire
of Children Born Preterm Is Associated With Intelligence at School Age.
Pediatrics 125(6): 1356-1363.
25.

Barbara Heude (2013) Breastfeeding Duration and Cognitive
Development at 2 and 3 Years of Age in the EDEN Mother-Child Cohort.
The Journal of Pediatrics 163(1): 36-42.

Creative Commons Attribution 4.0
International License

For possible submissions Click Here

Submit Article

Copyright © Ahmed El-Abd Ahmed

26. James W, Lucarini (2014) Childhood Ear Infections and Language
Development. The Cochran Firm handles.

27. Betty Vohr (2014) Speech and language outcomes of very preterm
infants. Seminars in Fetal and Neonatal Medicine 19(2): 78-83.

28. Dieter W, Renate M (1999) Cognitive status, language attainment and
prereading skills of 6-year-old very preterm children and their peers:
the Bavarian Longitudinal Study. Developmental Medicine & Child
Neurology 41(2): 94-109.
29. Saigal S (2000) Follow-up of very low birthweight babies to adolescence.
Semin Neonatol 5(2): 107-118.
30. Miguel PP, Pilar F, María L GT, Mariela R (2014) Language development
of low risk preterm infants up to the age of 30 months. Early Human
Development 90(10): 649-656.

31. Monique Laberge (2004) Activities for infants which develop hand eye
and hand foot coordination. A Fit Tot. Encyclopedia of Children’s Health.

32. Ruth F, Zehava RA, Eidelman (2014) Maternal-Preterm Skin-to-Skin
Contact Enhances Child Physiologic Organization and Cognitive Control
Across the First 10 Years of Life. Biological Psychiatry 75 (1): 56-64.
33. Ana BRR, Rosane RM, Denise SM, Maria DB, Kátia SS (2012) Mental
performance of very low birth weight preterm infants: In assessment of
stability in the first two years of life and factors associated with mental
performance. Rev bras epidemiol 15(1).

34. Olga R, Estela B, Suzanna M M, Eastern K S, Marcela C, et al. (2013)
Developmental Scores at 1 Year With Increasing Gestational Age, 37-41
Weeks. Pediatrics 131(5): e1475-e1481.
35. Melissa A W O, Marie C M, Vincent CS (2011) Late Preterm Infants Have
Worse 24-Month Neurodevelopmental Outcomes Than Term Infants.
Pediatrics 127(3): e622-e629.

36. Shenkin SD, Starr JM, Deary IJ (2004) Birth weight and cognitive ability
in childhood: a systematic review. Psychol Bull 130(6): 989-1013.
37. Matte TD, Bresnahan M, Begg MD (2001) Influence of variation in birth
weight within normal range and within sibships on IQ at age 7 years:
cohort study. BMJ 323(7308): 310-314.
38. Forbes GB (1974) A note on the mathematics of “catch-up” growth.
Pediatr Res 8(12): 921-31.

39. Rafaela S Moreira AB, Lívia C. Magalh es C, Claudia RL Alves (2014)
Effect of preterm birth on motor development, behavior, and school
performance of school-age children: a systematic review. J Pediatr (Rio
J) Porto Alegre 90(2)
40. Johnson S (2007) Cognitive and behavioural outcomes following very
preterm birth. Semin Fetal Neonatal Med 12(5): 363-373.
41. Christina Sarich (2014) Weight Gain in Baby’s First Month Key to IQ
Development and Later School Performance. Natural Society.

Research in Pediatrics & Neonatology
Benefits of Publishing with us
• High-level peer review and editorial services

• Freely accessible online immediately upon publication
• Authors retain the copyright to their work

• Licensing it under a Creative Commons license
• Visibility through different online platforms

Volume 1 - Issue - 5
How to cite this article: Emad MH, Ahmed El-Abd Ahmed, Nagwan I R, Marwa G F. Assessment of Some Cognitive Disorders in Preterm Infants. Res
Pediatr Neonatol. 1(5). RPN.000522.2018. DOI: 10.31031/RPN.2018.01.000522

82

