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ABSTRACT 

This paper presents standardized norms of child development in Shiraz (Iran). A 
birth cohort of317 randomly selected neonates born at the 14 maternity clinics of 
Shiraz during 2 random consecutive weeks in 1996 were followed at homes for 2 
years at 12 designed occasions and their development examined by 2 trained public 
health officers and a community medicine expert. In gross-motor and personal-social 
sectors, girls were earlier than boys in "crying", "head control" and social smile items 
respectively. In fine motor-adaptive sector boys showed more advancement in the 
"thumb-finger grasp" and "pass cubes" items. Boys development in language, per
sonal-social and fme motor-adaptive sectors were earlier than girls in items "ooo/aaah", 
"papa, mama", "recognize relatives", "look for yarn", "recognize own nipple and bottle" 
respectively. The rest of the items passed by boys and girls were the same in both 
groups and not favoured to anyone. The subjects developed slower than the Denver 
sample in one item in fine motor-adaptive and personal-social sector. However, Shiraz 
infants were earlier than Denver ones in the item of other sectors, but, in general, no 
statistically significant differences were detected. The paper concludes that the Denver 
Developmental Screening Test (DDST), in general, is a valid developmental screening 
instrument which may be used in Iran with the adjustments presented. Public health 
nurses may apply these key item skills, in that the use of a standard gives them an 
increased insight into child development. 
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INTRODUCTION fication of deficits2 and is of special concern in public 
health nursing. 

The development of the human organism is a very 
large complex topic, but in order to identify and treat 
underlying disorders, it is important for all who care for 
children to be familiar with normal patterns of growth 
and development, so that they can recognize abnormal 
variations . 1 

Developmental screening is particularly important in 
the first two years of children life . These are the years 
during which infants benefit most from the early identi-
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The Denver Developmental Screening Test (DDST), 
designed in 1967, has widely been used as a develop
mental screening test for children from birth to 6 years 
of age. 3 The test items are arranged in four areas of gross 
motor, language, fine motor-adaptive and personal-so
cial development. 4 Reliability, 5.6 validity7.8 and sensitiv- , 
ity9 of the DDST were examined since its invention. Sev
eral studies have been carried out across the world to 
apply and standardize the test for different nations. 10·27 
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A Pre-screening developmental questionnaire was then 
revised and a major revi sion and re-standardization of 
the DDST was made and called Denver Iux.29 

At present no published data is available on child 
development in Iran. Public health nurses use DDST, 
which due to cultural differences from the Denver popu
lation may fail certain items and would be misleading. 
The purpose of this paper is, therefore , to study the 
developmental milestone pattern of 0-2 year old infants 
of Shiraz (Southern Iran) in relation to the Denver data. 

MATERIAL AND METHODS 

Nearly all pregnant women in Shiraz (97.5%) give birth 
in hospital. A cohort of 317 healthy neonates (164 girls 
and 153 boys) were selected randomly using probability 
proportional to size scheme among those born at the 14 
maternity clinics ofShiraz during 2 random consecutive 
weeks from 7th to 20th of June 1996 with a random start. 
The selected subjects were healthy singleton neonates 
whose mothers conceived them in Shiraz and their par
ents did not intend to migrate elsewhere during the study 
period. They were visited at homes at target ages 1.5,3, 
4.5,6,8, 10, 12 , 15 , 18,21 , and 24 months and their devel
opmental milestone in four different sectors (language, 
fine motor-adaptive, gross motor, social-personal) were 
examined by direct observation, if applicable or inter
viewing with mothers in a check list using DDST. Age of 
reaching a milestone was recorded exactly as in Denve r. 
Five trained public health officers observed infants in 
the first year of study. In the second year 4 of them left 
the study and 4 newly trained public health officers were 
employed. All observers had a bachelors degree (B.Sc.) 
in the area of public health and/or nursing and midwifery 
with distinction . In addition 4 community medicine ex
perts monitored the subjects for 3 months from birth. 
Once it was needed, infants were referred to a consult-

ant pediatrician for the whole study period. A subject 
was considered as missing if he/she was not in for any 
reasons when home visit was performed at least 3 times 
at that occasion or his/her family mi grated elsewhere for 
unseen reasons or decided to lea ve the study or the 
baby died. The selected cohort was a 2.5% sample of 
neonates born in 1996 in Shiraz. 

Ages at each occasion were recorded exact ly based 
on the difference between date of visit and date of birth 
in days and then converted to months. 

Infants ' age was corrected for his/her gestational age 
(GA) ifGA was < 38 weeks as in the Denver study. In this 
case the infants age was calculated as: 

AGE (from EDD)=AGE (from birth)-40+GA 
where EDD stands for expected date of delivery which 

is 40 weeks. Observations were included only if AGE 
from EDD was greater than or equal to zero. 

Birth weights of 9 subjects (2.8%) were under 2500 
grams (ranges 2050 to 2450 grams), the distribution was 
consistent with the Denver subjects. No fai lure to thrive 
subjects were observed. 

Z test was used to examine sex difference in develop
mental milestones at each occasion . A comparison was 
made between our data and the Denve r sample in pass
ing developmental items by 90% of all subjects in a given 
age usi ng D index presented by Ueda 14 and calculated 
as D={ [(A-B)/ A]* 1 OO }, where A is the age of the infant 
by which item in a given month passed and B stands for 
age in which item was passed by a Denver subject. If 
D<-20 or D>20 the difference would be declared signifi 
cant. Significant negative (or positive) D 's indicate our 
subjects were faster (or slower) than Denver subjects. 
Five percent level was used for declaring significance. 

RESULTS 

Table I presents developmental milestones in which 

Table I. Developmental milestone by attained age of Shiraz infants in which 

girls develop faster (G > B) or slower (G < B) than boys. 

Milestone Item MARA P-value Direction 

Crying Birth 0.0082 G > B 

Head control 1.1 0.0010 G > 8 

Social smile 1.1 0.0001 G > 8 

ooo/aaah 2.6 0.0434 G < B 

Pass cubes 8.0 0.0016 G < 8 

Saying papa-mama 8.0 0.0001 G < 8 

Recognizing relatives from distances 14.8 0.0444 G < B 

In all tables MARA stands for mean age of reaching a milestone (month) . 
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