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ABSTRACT 

Background: Prematurity is the most common cause of death and disability And Preterm infants, are prone to 
developmental complications. For this reason this study was designed for follow up of these babies until 2 years by 
modified DDST-2. 

Methods: This study was a prospective longitudinal descriptive study from March 2009 to March 2011 in clinic of 

sheikh and Imam Reza Hospitals, Mashhad, Iran. Sample size with Confidence coefficient of 95% and power 80%, was 
determined 100 hundred babies. Infants were seen by a pediatrician at a follow up clinic at 1, 3, 6, 9,12,15,18, 24, 
months. The developmental assessment was done using Denver-2 Developmental Screening Test. 
Results: mean age for smiling was 4.6 ± 2.1  months which significantly differed with appropriate age (p<0.001), mean 
age for telling two syllables words 11.7 ± 1.9 months, without significant difference of appropriate age.(p = 0.139). 
Average age for understanding NO was 10.4 ±2.0 months that significantly differed with appropriate age (p<0.001). 
The average age for telling 6 word was 17.8 ±3.0, without significant difference with appropriate age (p = 0.510). 
Conclusion: Children with history of prematurity and low birth weight have more disability and developmental delay 
so they need to developmental screening tests.  
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Introduction 
       Prematurity is the most common cause of 
death among infants worldwide. [1]And Preterm 
infants, are prone to developmental complications 
in comparison to term infants. [2-4] 

About 15 million babies are preterm each year 
(5% to 18% of all deliveries). In many countries 
rates of premature births have increased between 
the 1990s and 2010s. [3] 
It is estimated that at least 75% of preterm infants 
would survive with appropriate treatment. [3] 
The chance of survival is about zero at less than 
23 weeks, 15% at 23 weeks, 55% at 24 weeks % 
and 80% at 25 weeks. [5] 
Worldwide, prematurity accounts for 10% of 
neonatal mortality, or around 500,000 deaths per 
year. [6]While In the U.S. prematurity is cause of 
25% of neonatal mortality because other causes of 
neonatal death have been markedly reduced, [7] 

Preterm infants are at risk for numerous medical 
problems like cerebral palsy, delays in 
development, hearing and visual problems. [1]  

Probably White matter brain abnormality is cause 
of cognitive dysfunction. [8] White matter 
connectivity between the frontal and posterior 
brain regions is critical in learning to identify 
patterns in language. [9] 

A study of 241 children born between 22 and 25 
weeks who were currently at school age found 
that 46 percent had severe or moderate 
disabilities such as cerebral palsy, vision, hearing 
or learning problems. 34 percent were mildly 
disabled and 20 percent had no disabilities, while 
12 percent had disabling cerebral palsy. [10, 11] 

 Finally Preterm birth is a significant cost factor in 
healthcare and preterm babies more likely need to 
services by physical therapists, occupational 
therapists, or speech therapists. [12] 
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A 2003 study in the US determined neonatal costs 
to be $224,400 for a newborn at 500–700 g versus 
$1,000 at over 3,000 g. The costs increase 
exponentially with decreasing gestational age and 
weight. [13] 
The 2007 Institute of Medicine report Preterm 
Birth found that the 550,000 preemies born each 
year in the U.S. run up about $26 billion in annual 
costs, mostly related to care in NICUs, but the real 
tab may top $50 billion. [14] 

Due to the importance of long term problems of 
premature infants, this study was designed for 
follow up of these babies until 2 years by modified 
DDST-2. 
 

Methods 
       This study was a prospective longitudinal 
descriptive study from March 2009 to March 2011 
in clinic of sheikh and Imam Reza Hospitals, 
Mashhad, Iran.  
The method of sampling was non-competitive and 
based on aim. 
Sample size with Confidence coefficient of 95% 
and power 80%, was determined 100 hundred 
babies.  
 In our study all premature and LBW infants born 
between March 2009 and March 2011 treated at 
the NICU of Imam Reza Hospital who survived to 
discharge were invited to participate in the follow 
up study.  
The following infants were excluded:  the babies 
with congenital anomalies, IUGR/ SGA, LGA, and 
those would not be available for follow up and 
those whose parents refused consent. 
The study was approved by the Ethics Committee 
of Mashhad University of Medical Science. 
Infants were seen by a pediatrician at a follow up 
clinic at 1, 3, 6, 9,12,15,18 and 24 months. 
Children with health and/or developmental 
problems were followed up for longer and 
referred to appropriate specialist clinics as 
needed.  
The developmental assessment was done using 
Denver-2 Developmental Screening Test. 
The Denver Developmental Screening Test (DDST) 
is a test for screening cognitive and behavioral 
problems in preschool children. It was developed 
by William K. Frankenburg and first introduced by 
him and Josiah.B. Dobbs in 1967. [15]  
The scale reflects what percentage of a certain age 
group is able to perform a certain task. 
 Tasks are grouped into four categories (social 
contact, fine motor skill, language, and gross 
motor skill) and include items such as smiles 
spontaneously (performed by 90% of three-

month-olds), knocks two building blocks against 
each other (90% of 13-month-olds),speaks three 
words other than "mom" and "dad" (90% of 21-
month-olds), or hops on one leg (90% of 5-year-
olds). 
According to a study commissioned by the Public 
Health Agency of Canada, the DDST is the most 
widely used test for screening developmental 
problems in children. [16]  
But the test has been criticized to be unreliable in 
predicting less severe or specific problems. 
The Denver II (1992) is a revision and update of 
the Denver Developmental Screening Test, DDST 
(1967). Both were designed for use by 
the clinician, teacher, or other early childhood 
professional to monitor the development of 
infants and preschool-aged children.  
The DENVER II, published in 1992, was 
standardized on 2,096 children. 
In this study we designed a questionnaire in 
accordance with the criteria of   DENVER II. 
Content validity was confirmed by four professors 
of Mashhad University of Medical Sciences and 
reliability was approved equivalent. 
The data were analyzed by Spss11.5 and One 
sample test. 

 
Results 
       We evaluated 100 premature and LBW infants 
who survived and discharge from NICU. From all 
babies; 48% (48 cases) were males and 52% (n = 
52) female. Maternal age was between 17 – 40 
years with average of 25.1 ± 7 years. There were 
4% (4 cases), maternal history of abortion and 7% 
(7%) history of intrauterine fetal death. 
 We found 37% (37 children) history of 
hospitalization due to complications of neonatal 
period.  
mean age for smiling was 4.6  ± 2.1 months which 
significantly differed with appropriate age 
(p<0.001), mean age for telling two syllables 
words 11.7 ±  1.9 months, without significant 
difference of appropriate age.(p = 0.139). 
Average age for understanding NO was10.4   ± 2.0 

months that significantly differed with 
appropriate age (p<0.001).  
The average age for telling 6 word was17.8   ± 3.0, 
without significant difference with appropriate 
age (p = 0.510). 
There were average age  for Neck taking 4.0   ± 1.5 
months (p<0.001), Welter 7.1   ± 5.1 months 
(p=0.212), mean age  of creep 7.4   ± 1.7 months (p 
= 0.430), sit down with the help of 8.2   ± 1.4 
months (p<0.001), sit without help 9.5   ± 1.4 
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months (p < 0.001),mean age fours off  10.4   ± 1.4  
months (p<0.001), walking 13.5   ± 2.1 
months(p<0.001). (Table 1) 
 

Discussion 
       In this study, the mean age of developmental 
indexes for all premature LBW infants were 
significantly different with term and AGA. 
Just the age of Welter, crawl, telling 2 syllables 
words and saying six words, in study group 
were not significantly different with standard 
indexes. 
Atkinson and colleagues suggest that both body 
size, and feeding pattern effect on growth VLBW 

infants and the infants in the next years will 
have lower weight and height. [17] 
In this study, developmental indices were not 
evaluated.   
Chatelaine believes SGA and low birth weight is 
a public health problem and 10.8 percent of 
these infants would not have compensatory 
growth. 
These problems determined by severe and 
permanent short stature and developmental 
delay. [18] 
Sayjal (2000) showed that children with LBW 
have lower scores on cognitive ability than 
peers. [19]

 
Table 1. Mean age of developmental indexes in low birth weight (LBW) infants 

developmental index 

mean age of 
developmental indexes 
according to DENVER II 

(months) 

mean age of developmental 
indexes  

in LBW infants 
(months) 

P(Value)  

Smiling 1.5 4.6±2.1 P<0.001  

Telling two syllables words 9 11.7±1.9 p=0.139  

Understanding the Means of "No" 
(avoid something with hearing 
"no») 

7 10.4±2.0 P<0.001  

Say 6 words 15 17.8±3.0 p=0.510  

Neck taking   3 4.0±1.5 P<0.001  

Welter 4 7.1±5.1 p=0.212  

Crawling 4 7.4±1.7 p=0.430  

Sitting without help   6 9.5±1.4 P<0.001  

Sitting with help 4 9.5±1.4 P<0.001  

Flounder 9 10.4±1.4 P<0.001  

Walking 12 13.5±2.1 P<0.001  

Chase  objects with eye 2 5.2±1.1 P<0.001  

Hand Grip 4 7.6±2.4 P<0.001  

Handoff objects 5.5 9.9±2.0 P<0.001  

Recognition of mom 4 6.4±1.8 p=0.011  

cooperate  for dressing 12 16.1±2.6 P<0.001  

React to their names 9 10.5±1.6 P<0.001  

 
 

Hunt showed correlation between LBW a low IQ.  
In his research on 108 LBW children, there were 
6.4% very low IQ (below 70), 9.13% low IQ (84-
70).  
But children with normal IQ(>84); 12% had 
language problems,  12% cognitive problems, 
21.4% visual-motor disability and just 36.1% 
were normal completely .[20] 
Hulse and colleagues reported that children with 
extremely low birth weight and without 
disabilities in the development of language, 

movement, memory, visual-motor-perceptual) are 
weaker than their peers. [21] 
Ford (1998) reported that extremely low birth 
weight infants clearly down on all aspects of 
motor skills in the first 4 years of life. [22] 
Isle Ward (1994) showed that premature infants 
in the sensory orientation and adjustment of 
status forms of behavior that leads to less visual 
and navigation. [23] 
A large study followed children born between 22 
and 25 weeks until the age of 6 years old. Of these 
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children, 46 percent had moderate to severe 
disabilities such as cerebral palsy, vision or 
hearing loss and learning disabilities, 34 percent 
had mild disabilities, and 20 percent had no 
disabilities.  
12 percent had disabling cerebral palsy. [11] 
A long-term study demonstrated that the risks of 
medical and social disabilities extend into 
adulthood and are higher with decreasing 
gestational age at birth and include cerebral palsy, 
intellectual disability, disorders of psychological 
development, behavior, and emotion, disabilities 
of vision and hearing, and epilepsy. [24] 
Standard intelligence tests showed that 41 
percent of children born between 22 and 25 
weeks had moderate or severe learning 
disabilities when compared to the test scores of a 
group of similar classmates who were born at full-
term. [24] 
Also People born prematurely may be more 
susceptible to developing depression as teenagers. 
[25] Some of these problems can be described as 
being within the executive domain and have been 
speculated to arise due to decreased myelinization 
of the frontal lobes. [26] 
Studies of people born premature and 
investigated later with MRI brain imaging, 
demonstrate qualitative anomalies of brain 
structure and grey matter deficits within temporal 
lobe structures and the cerebellum that persist 
into adolescence.[27] 
According to this study and another researches 
premature and LBW infants have many problems 
in their lives and it is important to pay attention to 
developmental indices.   
 

Conclusion 
Children with history of prematurity and low 

birth weight have more disability and 
developmental delay so they need to 
developmental screening tests.  
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