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Abstract

Background: In the first year of age an infant acquires lots of skills in all developmental domains such as gross motor, fine motor-adaptive,
language and personal- social. Because at early ages the children’s developmental problems are too subtle to diagnose easily by health workers or
clinicians, some screening tools have been developed to detect potential problems. One of these screening tools is Denver developmental screening
test (DDST). The objective of this study was to determine the developmental milestones’ status and its risk factors in infants living in Tehran, capital
of Iran by DDST.

Methods: In a cross-sectional study, we studied below 1 year old infants attended to the 10 health centers throughout the Tehran, capital of Iran.
The health centers selected randomly and the infants selected conveniently. From each center about 100 infants included, and their characteristics
and risk factors were collected by interviewing the mothers by a structured questionnaire. Then, data about the developmental milestones’ condition
gathered by observing the infant according to a DDST standard catalog by trained personnel. Afterwards, the normal and abnormal (including delay)
condition in the infant determined.

Findings: Of 1004 infants included in the study, overall, delay was shown in 209 infants (20.8%). In detail and separately, there were delay in 101
infants (10%) in doing gross motor, 36 infants (3.6%) in doing fine motor-adaptive, 24 infants (2.4%) in language and 48 infants (4.8%) in doing
personal-social developmental milestones. As expected, there was significant statistical relationship between delay in doing gross motor, fine motor-
adaptive, language or personal-social milestones with birth weight or gestational age.

Conclusion: Our findings are similar to other studies’, however, directing prospecting studies in order to repeating DDST in the studied infants one
more time for confirming the observing delay is highly recommended.
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Introduction

Growth implies increases in the size of the body and development
means differentiation of the functioning of the tissues and organs;
both of them are affected by a combination of genetics (nature)
and the environment (nurture). The 1st yr. of life is one of the
most important periods of life. In this period, infants acquire new
competences in all developmental domains. It is a rule that more
complex skills build on simpler ones; Moreover, development in
each domain affects functioning in all of the others. It is worth
noting that each child grows and learns at his/her own speed, and
not necessarily every child achieves his/her milestones exactly as
expected. In spite of having developmental delay or disabilities
results in serious and long-term consequences in the future of the
child well-being, documents show that at early ages the children’s
problems are so subtle that clinical diagnosis of them are really
difficult, if it is possible at all [1-7]. Besides, early manifestations
of developmental delay (DD) are usually unrecognized by parents
until the second or third year, and diagnosis of DDs takes place
even later [8]. Therefore, it seems that screening by means of
suitable and validated tools is the best way to detect probable
problems, and refer suspicious cases for more complex approaches
such as developmental evaluation which identifies the specific
developmental disorder, and medical diagnostic evaluation which
identifies an underlying etiology. After diagnosing a developmental
delay or disability, early developmental intervention and/ or
early childhood services should be served for the involved child.
Developmental screening tests are brief, standardized, and
validated instruments; however, they never have diagnostic value
[1-7].

One of the developmental screening tests applies in below 6 yr. old
children is Denver developmental screening test (DDST) [9]. The
test shows that children develop skills throughout their childhood
referred to as developmental milestones or steps in development
that a child should reach by a given age. The test includes 125
items and takes about 10 minutes. The test categorizes basic tasks
into four milestone groups: gross motor, fine motor-adaptive,
language and personal- social. Gross motor milestones measure
a child’s ability to control the movements of the large muscles of
his body. Fine motor-adaptive skills deal with a child’s ability to
control small movements of the hands, wrists, fingers, toes, lips
and tongue. Language skill milestones measure a child’s ability to
develop sounds and use vocabulary. Personal and social milestones
deal with a child’s ability to express him emotionally and interact
with others. Despite, the DDST is the most widely used test for
screening developmental problems in children, it is not a diagnostic
test [10-12]. The test and the last version of it (Denver II) designed
for use by the clinician, teacher, General pediatricians, nurses,
medical students or other early childhood professional to monitor
the development of infants and preschool-aged children [9-12].
The Denver-II is widely used by health professionals because it is
a low-cost tool, easy and quick to apply, and was translated and
culturally adapted into lots of languages like Persian [13], Korean
[14], Arabic [15], Portuguese [16], and Sri Lankan [17]. As far as
we searched the literature, there was no research in Iranian infants
with regards to determining the developmental milestones’ status
by DDST. Therefore, we performed this study to obtain a primary
estimation of the developmental milestones’ status by DDST and its
risk factors in a sample of healthy normal infants lived in Tehran.
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Materials and Methods

This study was a cross-sectional study performed in Tehran,
capital of Iran. First of all, we divided Tehran into 10 areas. Then,
randomly one health center from each area was selected. From
each center, about 100 below 1 yr. infant attended for routine visits,
growth monitoring or vaccination were selected conveniently.
All the infants affected by cerebral palsy or other disabilities,
major congenital abnormalities, or chromosomal abnormalities
excluded from the study. A trained interviewer, asked the mothers
about the infants’ characteristics and risk factors by a structured
questionnaire. These characteristics include infant’s age, sex, birth
weight, gestational age, birth order, type of feeding (breast milk,
formula or both of them), the duration of breast feeding, the time
of beginning of supplemental food, infants sleeping position in
most of the time, delivery method, history of hospital admission,
maternal age at the infant birth, maternal gravidity, multiple
gestation, maternal education level and the family size. The data
about 4 groups of developmental milestones were collected by
observing infants by trained personnel. It was a necessity that the
observed infant must be alert and complies, as well as not tired,
fearful, hungry, distracted or sleepy. There is a catalog in which
each one of the 4 groups’ milestones by child age (monthly from
birth to 24 months) is shown. Each group includes lots of test items
in boxes from left to right proceeds by the age. Moreover, each test
item box shows the 25, 50, 75 and 90 percent of children passed the
item. In the interpretation of the test, a delay is considered if the
infant doesn’t able to do a test item 90% of his/her peers can do.
Finally, if there was a delay in each group, the infant was referred
for more complicated examinations. A Research conducted by the
university of Social Welfare and Rehabilitation Sciences in 0-6 Year
Olds in Tehran showed that Persian version of DDST-II has a good
validity and reliability [13] and can be used as a screening tool for
developmental screening of children at least in Tehran.

Findings

1004 infants included in the study. The frequency and percent
distribution of the studied characteristics were summarized in the
Table 1. The mean, standard deviation, maximum and minimum
of the studied numerical variables were summarized in Table 2.
Overall, delay was shown in 207 infants (20.5%). In detail and
separately, delay was found in 59 infants (5.87%) in doing gross
motor, 48 infants (4.76%) in doing fine motor-adaptive, 61 infants
(6.07%) in language and 39 infants (3.88%) in doing personal-
social developmental milestones. As expected, there was significant
statistical relationship between delay in doing gross motor, fine
motor-adaptive, language and personal- social milestones with
birth weight or gestational age. Furthermore, there was significant
statistical relationship between delay in doing gross motor
milestones and infant age, type of feeding, the duration of breast
feeding, multiple gestation, time of starting of supplemental food,
and sleeping position (Table 3). Moreover, there was significant
statistical relationship between delay in doing fine motor-adaptive
milestones and infant age, the duration of breast feeding, time
of starting of supplemental food, maternal age and history of
hospital admission (Table 4). Also, we found significant statistical
relationship between delay in language milestones and family
size, or history of hospital admission (Table 5). At last, significant
statistical relationship was found between delay in doing personal-
social milestones and the duration of breast feeding, as well as
history of hospital admission (Table 6).
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Table 1: The frequency and percent distribution of the studied characteristics in the infants.

Parameter Category Number Percent Parameter Category Number Percent
Sex Male 488 48.6 Family Size 2-3 518 51.5
Female 516 514 =>4 486 48.4
Delivery Method Vaginal 480 47.8 Birth Order 1 555 55.3
Cesarean S 524 52.2 >1 449 44.7
Type of Feeding Breast Milk 908 90.4 Starting of Supplement Food Not yet 393 39.1
Others 96 9.6 <7Mo 489 48.7
Maternal Gravity 1 477 47.5 =>7Mo 122 12.2
>1 527 52.5 Maternal Education <Diploma 359 35.8
Sleeping Position Supine 493 49.1 =>Diploma 645 64.2
Others 515 50.9 Maternal Age (year) <20 58 5.8
Gestational <37wk 37 3.7 20-35 899 89.5
=>37wk 967 96.3 >35 47 4.7
Birth Weight <2500 76 7.6 History of Hospital Admission Yes 148 14.7
=>2500 928 92.4 No 856 85.3
Infant Age <= 6Mo 511 51.1 Type of Pregnancy Single 978 97.4
>6Mo 493 49.9 Twin 26 2.6

Table 2: Mean, Standard deviation, minimum, and maximum of the
studied numerical variables.

Table 6: The condition of statistically significant relationship between
personal-social milestones by the infants’ characteristics.

Table 3: The condition of statistically significant relationship between
gross motor milestones by the infants’ characteristics.

P value
Infant characteristics
Infant age p<0.001
Type of feeding p<0.02
The duration of breast-feeding p<0.05
Multiple gestation p<0.01
Time of starting of supplemental food p<0.001
Sleeping position p<0.001

Table 4: The condition of statistically significant relationship between fine
motor-adaptive milestones by the infants’ characteristics.

P value
Infant characteristics
Infant age p<0.05
The duration of breast-feeding p<0.05
Time of starting of supplemental food p<0.05
Maternal age p<0.002
History of hospital admission p<0.01

Table 5: The condition of statistically significant relationship between
language by the infants’ characteristics.

P value
Infant characteristics
Family size p<0.007
History of hospital admission p<0.003

Parameter Mean Stan.da‘r d Minimum Maximum L P value
Deviation Infant characteristics

Infant Age (mo) 6.53  3.02 1 12 Duration of breast-feeding p<0.001

Birth weight(g) 3193 508.79 800 4300 History of hospital admission p<0.004

Gestational age(wk) 38.93 1.03 32 41

Time of supplemental 671 293 ) 9 Discussion

starting food (mo) ' ' Opverall, 20.58% of the studied infants had shown delay according

Maternal age 26.56  4.97 16 48 to DDST. This figure is like a study in southern Brazil (21.4%) [18],

however, much lower than the figure of other studies performed
in Brazil (33-46%) [19-22], Ghana (44.6%) [23], Thailand (37.1%)
[24], and New Zealand (35%) [25]; and also much higher than
the figure in the studies performed in China (6.91%) [26], United
Arab Emirates (8.4) [27], Taiwan (11.3%) [28], Singapore (12.6%)
[29], US (10-16%) [30-33] Canada (10%) [34], and Turkey (6.4%)
[35]. It seems that these differences attributed to the differences
among composition and genetics of populations, environmental
factors such as childcare, sampling methods, small sample size,
and different screening methods of the infants (observation versus
just asking the parents) at various studies. We found significant
relationship between delay in general or in each of the four groups
of developmental milestones with infants’ gestational age or birth
weight, like other studies [25,36-41]. In our study, there were no
relationship between infant delay in general and infant sex, history
of breastfeeding or its duration, history of hospitalization, maternal
age or education level, multiple gestation or family size, like some
of other studies [28,42]; however, in some of the studies there
were significant relationship between infant’s delay and infant sex
[19,38,41], maternal age [20,40], maternal education [20,26,27,40],
multiple gestation [26], history of breastfeeding [37,43,44],
breastfeeding duration [25,37,39,41-45], family size [37,39-41]
or history of hospitalization [38]. These differences are probably
because of different types of infants’ nutrition, economic factors
such as low-income families, close physical contact between the
mother and the infant, environmental factors such as childcare
practices, family size, working mothers and other known (such as
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prenatal and birth complications, family history of developmental
delay) or unknown factors which influence on the findings in
different studies. 6% and 5% of our infants had delay in doing gross
motor or fine motor-adaptive coordination respectively which is
similar to the figures in Great Britain (9% and 6% respectively)
[43]. Like other studies we found significant relationship between
delay in doing gross motor or fine motor-adaptive milestones and
breastfeeding or its duration [40-44]. A study in Ghana [23] found
that the maternal education was significantly associated with gross
motor development, however, we didn't. It was probably because
the education level of our infants’ mothers was high, (just 1.7%
of the studied mothers in our study were uneducated and 9.3%
of them had primary school education). Furthermore, sleeping in
supine position was a significant factor for delay in attainment of
gross motor development in our study like other studies [48-54].
Besides, we found that 6% of the infants showed delay in language
which was lower than the figure of UAE (9.9%) [55]; however,
similar to the figure in Ghana (5.8%) [23]. Moreover, there was no
significant relationship between delay in language development
and breast feeding or its duration as a study in Ireland confirmed
our results [47]; however, some of other studies didn’t [44,45,56].
This difference could be explained by the various categories
in the breastfeeding duration among the studies, because we
considered breast feeding duration at least 1 month and other
studies considered it at least 6 months or more. Besides, we found
significant relationship between delay in language milestones and
family size like a study in US [57]; however, in contrary to other
studies, no relationship with the infant sex, the birth order, maternal
age or education level was found [56-58]. It seems that the most
important reason for differences in risk factors for language delay
between our study and others is the age of studied children, which
was over 2 years old in all of the other studies. The figure of delay
in personal-social developmental milestones in our study (3.88%)
was much lower than the figure in Ghana (12.4%) [23]. Like other
studies [45,47], we found significant relationship between delay in
personal-social development and breast-feeding duration.

Conclusion

Despite our findings are similar to the results of other studies in
most of circumstances, the study was a cross-sectional one and
visiting and examining an infant just for one time during the infancy
period definitely is not enough to determine the developmental
milestones accurately because of the vast and quick nature of the
developmental milestones’ changes happen during this period
of life with time from one side and the vast majority of impacts
various types of diseases and environmental factors have on these
changes on the other side. With regards to the study method and
our resources, we weren't able to conduct more powerful study on
the subject. Besides, the sampling method restricted our access to
another next visit of the infants for confirming the delay. Therefore,
we recommend that the screening studies of developmental status
of children should be designed and performed as cohort studies.
In this way, a group of the children with known status of exposure
(risk factor) are available and we can visit them in different ages
and examine them with a developmental screening test such as

DDST not only for early detection of suspicious children with
developmental problems, referring them for more diagnostic
studies and serving on time necessary interventions, but also for
determining accurate condition of the risk factors. Furthermore, the
impact of emerging acute or chronic disorders on the acquisition
of the next developmental milestones are easily measurable by
using the screening test throughout the time, therefore, referring
the involved children with delay to higher centers for further
evaluation or investigations would be possible on time.
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