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Abstract

Background: Developmental assessment is a systematic and comprehensive
process that evaluates a child's progress across multiple domains of
development to identify potential developmental delays or disabilities.
Objective: This study aimed to assess the development of Iragi children aged
2-60 months residing in Diyala province, compare it to other states, and
estimate the prevalence of developmental delay.

Patients and Methods: A total of 330 samples from children were recruited
from Al-Batool Teaching Hospital for Maternity and Children over a six-
month period, from October 2022 to March 2023. The Ages and Stages
Questionnaire (ASQ3) was used to assess the children's development. The
ASQ3 is a standardized tool used to screen for developmental delays in
children aged 2-60 months. The ASQ3 scores are divided into three areas:
white (normal development), black (delayed development), and gray (critical
zone).

Results: The study results showed that most of the children (97.6%) had
normal development across all domains of development. However, 2.42% of
the children had developmental delay, including two children (0.6%) with
delayed speech and communication only and six children (1.8%) with global
developmental delay in all areas. In addition, a proportion of children were
situated within the gray area of the ASQ3 system, which indicates the need for
further assessment to evaluate specific aspects of a child's development that
may warrant closer attention. The proportion of children in the gray area
ranged from 0% to 34.5%, depending on the development domain.
Conclusion: The results of this study suggest that most children in Diyala
province have normal development. However, a small percentage of children
have developmental delays, and a proportion of children are situated in the
critical area and need further assessment.

Keywords: Developmental assessment, Developmental delay, Diyala,
ASQ3.

Child development is a complex and intricate process involving biological, psychological, and
emotional changes that occur predictably and continuously from birth through adolescence. Some
children may face developmental delays, failing to acquire skills and reach milestones according to
the expected timeline (1,2). A combination of biomedical and socio-cultural factors influences child
development. Some factors, such as nutrition, emotional support, and education, are modifiable and
can be actively addressed. On the other hand, certain factors like child gender, consanguinity between
parents, parents' ages, and educational level are non-modifiable. Socio-cultural factors, including
poverty and exposure to violence, can also significantly impact a child's development (1).
Developmental evaluation plays a critical role in assessing a child's progress in achieving age-
appropriate developmental milestones and identifying any potential concerns or delays. Healthcare
professionals, such as pediatricians or developmental psychologists, conduct these evaluations using
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standardized tools to measure various aspects of
a child's development, including cognitive,
motor, communication, and social-emotional
skills (3,4). The American Academy of Pediatrics
recommends conducting regular developmental
evaluations throughout a child's early years to
identify and address any delays or concerns as
early as possible. Early detection and
intervention for developmental delays can
significantly improve a child's outcomes and
increase their chances of success in school and
life. Parents and caregivers also play a crucial
role in the developmental evaluation process by
monitoring their child's progress and sharing any
concerns with their healthcare provider (5,6).
According to the Global Burden of Disease
Study, approximately 52.9 million children under
5 worldwide experience delayed development,
with 95% living in low- and middle-income
countries (7). The American Academy of
Pediatrics (AAP) recommends the routine and
periodic use of standardized tools during each
well-child clinic visit, with specific screenings
conducted at 9, 18, and 24 or 30 months of age.
The Ages and Stages Questionnaire (ASQ-3) is
one of the screening tools chosen for its cultural
sensitivity and availability in the native spoken
language (8). Primary healthcare professionals,
particularly family physicians, are critical in
promoting child development. They are well-
positioned to monitor children's growth and
development and educate mothers or caregivers
on providing the optimum environment for their
child's growth.

Patients and Methods

Using a convenient sampling method, this cross-
sectional study was conducted at the College of
Medicine, University of Diyala, in the Pediatric
Department. The study included 330 children
from various socioeconomic backgrounds,
selected from AlBatool Teaching Hospital for
Maternity and Children over a period of six
months. The study utilized the Ages and Stages

Diyala Journal of Medicine

ORIGINAL RESEARCH
Published: 25 April 2025
DOI: 10.26505/djm.v28i1.1419

Questionnaire (ASQ-3) system to categorize the
enrolled children as normally developed or
experiencing abnormal development. The ASQ3
is a parent-completed developmental screening
instrument for children aged 2 to 60 months.
Each questionnaire consists of 30 questions
covering five developmental areas:
communication, gross motor skills, fine motor
skills, problem-solving, and personal-social
skills. For each item, parents provide responses
of "Yes," "Sometimes," or "Not yet," which are
scored as 10, 5, or O, respectively. The overall
domain scores are obtained by summing the
scores of all items within each domain, with a
maximum score of 60 points per domain. Based
on these domain scores, children are classified as
normally developed (white area),
developmentally delayed (black area), or at risk
(gray area). Completing the ASQ-3
questionnaire typically takes 10-15 minutes for

each child (Figure 1).
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Figure 1. ASQ3 summary score (9).

Statistical analysis

Excel version 2021 and SPSS (Statistical
Package for the Social Sciences) version 26 -
2022, were used for statistical analysis, t-test and
chi-square was applied to calculate p value
between variables, a level below 0.05 was
considered significant (10), in addition to basic
calculations of numbers and percent.

Results

Demographic criteria: A total of 330 children
were enrolled in the study, distributed into 12
age groups (260 months), 140 (42.2%) were
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males and 190 (57.8%) were girls with a ratio of

0.7:1 of male: female (Table 1).

Table 1. Demographic criteria for the study sample.
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Gender Age(months) Total
2 4 6 9 12 14 18 | 24 30 36 48 60

2 no. |11 12 10 | 9 12 5 12 | 13 14 15 12 14 140

2 % 31.4 46 33 |36 | 428|334 |50 |46.4|452 | 428 | 44.4|48.2 | 42.2

2 no. | 24 14 17 | 16 | 16 10 12 | 15 17 20 15 15 190

L% % 68.6 54 63 | 64 |57.2|66.6 |50 |536|54.8|57.2|556|518|57.8
no. | 35 26 27 | 25 | 28 15 24 | 28 31 35 27 29 330

g % 10.6 79 |82|76|85 |45 |73(88 |94 |106|8.1 |88 | 100

The data indicates that the 14-months age group
had the lowest number of children, with a total of
15(4.5%), consisting of 5 boys (33.3%) and 10
girls (66.6%). In contrast, the 36-month and 2-
month age groups had the highest number of
children, with a total of 35(10.6%), consisting of
15 boys (42.8%) and 20 girls (57.2%), 24 girls
and 11 males, respectively.

Developmental delay according to domain: It
was found that most enrolled children (n= 322,
97.6%) were having normal development across
all domains of development (speech and
communication, gross motor, fine motor,
problem solving and personal- social) while

developmental delay was detected in 8 (2.42%)
children, including 2 children (0.6%) were
having delayed in speech and communication
only and 6 children (1.8%) were having global
developmental delay in all areas (speech and
communication, gross motor, fine motor,
problem solving and personal-social). These
results imply that, overall, the developmental
screening outcomes were similar across most
domains for the studied group, with slight
differences observed in communication skills
and global developmental delay (Table 2).

Table 2. Developmental delay in each domain for the study sample.

Development Achievement Domain No. (%)
Communication 2 (0.6%)
Gross motor 0
Fine motor 0
Problem solving 0
Developmental Delay Personal-social 0
Global DD 6 (1.8%)
Total 8 (2.4%)
Normal development 322 (97.6%)
Total 330 (100%)
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Distribution according to white/gray area in
ASQ3: The majority of children who underwent
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assessment using the Ages and Stages
Questionnaires, Third  Edition  (ASQ-3),
demonstrated  developmental  achievements

within the white area, indicating age-appropriate
attainment of developmental milestones across
multiple domains. These results provide evidence
of positive developmental progress among the
assessed children, implying that they are meeting
or surpassing the anticipated developmental
expectations for their respective age groups.
However, it is important to note that a proportion
of children were classified within the gray area,
these were: regarding communication (0-16.1%)
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the highest percentage in 30-month age group,
gross motor (0-22.6%) the highest percentage in
30-month age group, fine motor (0-20.7%) the
highest percentage in 60-month age group,
problem solving (3.8-34.5%) the highest
percentage in 60-month age group and personal-
social (3.8-16.1%) the highest percentage in 30
—month age group. The gray area on the ASQ-3
typically signifies the need for further
assessment to evaluate specific facets of a child's
development that may warrant closer attention.
This subset of children may exhibit potential
areas of concern or require additional monitoring
to gain a more comprehensive understanding of
their developmental trajectory, (Table 3).
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Table 3. Distribution of normal developed children according to white/gray area in ASQ3.

Communication | Gross motor Fine motor Problem solving | Personal-social
Age area | number | % number | % number | % numbers | % numbers | %
2mo. | white| 30 90.9 | 30 88.2| 29 85.3| 32 94.1 31 91.2
Gray | 3 9.1 |4 11.8] 5 14.7] 2 59 |3 8.8
Total | 33 34 34 34 34
white | 22 91.7 | 23 92 | 22 88 | 23 92 |22 88
4mo. Gray | 2 83 |2 8 |3 12 |2 8 |3 12
Total | 24 25 25 25 25
white | 24 92.3 | 25 96.2| 24 92.3| 25 96.2 | 23 88.5
6mo. I'Gray | 2 77 |1 38 |2 77 |1 3.8 |3 11.5
Total | 26 26 26 26 26
white | 23 92 | 23 92 | 22 88 | 23 92 | 24 9%
dmon. [ cray | 2 8 2 8 |3 12 |2 8 1 4
Total | 25 25 25 25 25
white | 24 85.7 | 26 92.9| 27 9.4 26 92.9| 27 96.4
12mo-"Gray | 4 143 | 2 71 |1 36 |2 71 |1 3.6
Total | 28 28 28 28 28
white | 14 93.3 | 15 100 | 15 100 | 13 86.7 | 14 93.3
14mo- I Gray | 1 67 |0 o |o o |2 1331 6.7
Total | 15 15 15 15 15
white | 24 100 | 23 95.8| 21 87.5| 21 87.5| 22 91.7
18mo.-"Gray | o 0 1 42 |3 135] 3 135 2 8.3
Total | 24 24 24 24 24
white | 22 84.6 | 21 80.8| 22 84.6| 25 96.2 | 24 92.3
24mo-Gray | 4 154 | 5 19.2] 4 154 1 38 |2 7.7
Total | 26 26 26 26 26
white | 26 83.9 | 24 77.4| 28 90.3| 28 90.3 | 26 83.9
30mo- gy |5 16.1 | 7 22.6| 3 9.7 | 3 9.7 | s 16.1
Total | 31 31 31 31 31
white | 31 91.2 | 29 85.3| 31 91.2| 28 82.4 30 88.2
36mo. Gy | 3 88 |5 14.7] 3 88 | 6 17.6] 4 11.8
Total | 34 34 34 34 34
white | 23 85.2 | 21 77.8| 22 81.5| 24 93.1 25 92.6
48mo-'Gray | 4 14386 225 185 3 69 |2 7.4
Total | 27 27 27 27 27
60 white | 29 100 | 27 93.1| 23 79.3| 19 65.5 | 29 100
Mo. | Gray | 0 0 2 69 | 6 20.7| 10 3450 0
Total | 29 29 29 29 29
Total 322 324 324 324 324
92
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Developmental delay according age and
gender: Among all the participating children, 8
were identified as having
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developmental delay, with a higher percentage in
boys (3.57%) than in girls (1.58%), (Table 4).

Table 4. Developmental delay according to age and gender.

Age(months) |2 |4 [6 [9 [12]14 18 [24 [30 [36 | 48 | 60 | Total p value
= | male 9 [10[10 |9 [12 |5 [12]13 |14 [13 |12 |14 | 135
§ (42.4%)
z

female |24 |14 |16 |16 |16 |10 |12 [ 13 |17 |20 | 15 | 15 | 187

(57.6%) 0.245
g? male 2 |2 |- 1 |- |- |5(15%)
g2
s = | female 1 2 3(0.9%)
==
35 [26 |27 |25 |28 |15 |24 [ 28 |31 |35 |27 |29 | 330

Overall, the differences between males and
females regarding the mean calculated score for
each age group from the 12 age groups in the
study were found to be non-significant for most
age groups. However, in 12 specific age-domain
sub-groups, notably in the fine motor domain at
12 (p value: 0.02), 48(p value= 0.001), and 60(p
value=0.002) months of age, girls displayed
significantly higher scores compared to boys.
Additionally, girls exhibited significantly higher
scores in two age-domain subgroups, specifically
in the gross motor domain at 48 (p value= 0.01)
months of age and the communication domain at

60 (p value= 0.02). The findings suggest that
while the gender differences in mean scores were
not statistically significant for most age groups,
distinct patterns were observed in specific age-
domain  subgroups.  Girls  consistently
outperformed boys regarding mean scores in the
fine motor domain and at specific ages,
highlighting their superiority in these areas.
Furthermore, girls also displayed higher scores
in the gross motor domain at 48 and the
communication domain at 60 months of age,
indicating their advantage in these specific age-
domain sub-groups (Table 5).
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Table 5. Relationship between gender and development according to the calculated score. (* significant, ** very significant).

Q Q [T}
g : |2
3 s Speech and Gross Fine Problem Personal -
c
Communication | motor motor solving social
c Q c [} c [} (= Q c Q
§ | 5| 2|8 |52 |8 |92 3|8 |28 |92
€ > € > € > € > € >
o (=} Qo Qo o
2 mo. male 11 49.09 15.6 0.4 53.18 15.9 0.8 47.7 8.8 0.4 50.2 14.5 0.9 46.8 16.5 0.6
(31.4%)
female 24(68.6%) 50.6 4.24 54.17 5.1 50.8 2.43 50.4 9.67 49.5 3.56
total 35
4 male 12(46.2%) 50.8 17.3 0.1 55 9.4 0.2 52.92 10.9 0.2 52.5 8.7 0.5 50.42 8.4 0.2
mo. female 14 55 4.22 54.3 2.9 50 7.5 53.9 5.5 56.97 3.89
(53.8%)
total 26
6 male 10(37%) 56.5 4.69 0.4 53.8 6.4 0.1 57.7 6.4 0.4 57.7 6.5 0.2 52 6.2 0.2
mo. female 17 (63%) 57.3 8.67 56.8 10.6 54.7 6.5 54.7 6.1 54.7 6.1
total 27
9 mo. male 9 (36%) 51.1 8.2 0.2 50 8.3 0.1 50 7.5 0.1 51.1 7.6 0.5 51.1 6.6 0.3
female 16)(64%) 54.7 7.4 54 7.9 54.2 4.5 49.6 10.8 53.3 6.4
total 25
12 mo. male 12(42.9%) 56.7 7.1 0.4 56.4 4.7 0.1 51.6 6.3 0.02* 50.4 0.6 50 6.5 0.9
female 16(57.1%) 56.5 6.2 54.7 10.1 56.5 7.5 49.7 7.1 50.2 7
total 28
14 mo. male 5(33.3%) 49 10.9 0.3 50 13.7 0.2 50 8.3 0.5 53 5.1 0.07 50 7.4 0.2
female 10(66.7%) 54.5 5.7 57 6.2 47.5 6.2 47.5 14.9 55 7.6
total 15
18 mo. male 12(50%) 58.3 6.7 0.5 54.9 9.8 0.6 52.9 6.3 0.5 49.1 7.5 0.2 54.6 5.18 0.7
female 12(50%) 57 7.6 56.2 7.8 54.1 6.9 46.2 7.7 55 4.6
total 24
24 mo. male 13(46.4%) 54.6 5.4 0.5 50.3 6.3 0.08 53.8 5.1 0.02 54.2 6.2 0.3 56.6 5.6 0.3
female 15(53.6%) 53.6 10.3 47 12.8 49.4 9.9 52.3 13.7 55 11.6
total 28
30 mo. male 14(45.2%) 50.3 8.9 0.1 47 8.3 0.8 50.7 11.6 0.3 49.6 9.1 0.4 53.2 10.9 0.9
female 17(54.8%) 53.8 9.3 47.5 8 54 11.6 47.9 7.1 53.5 11.6
total 31
36 mo. male 15(42.9%) 55.6 14.2 0.6 53 5.4 0.1 56.6 7.9 0.9 48.6 10.3 0.3 55.6 8.7 0.8
female 20(57.9%) 57.3 7.9 50.7 10.9 56.5 13.1 45.8 13.2 55.2 9.7
total 35
48 mo. male 12(44.4%) 52.2 6.4 0.5 47.3 7.6 0.01* 58.7 4.6 0.001** 56.6 5.9 0.1 56.7 4.4 0.19
female 15(55.6%) 53.4 5.8 53.5 10.4 51.3 11.8 54 6.1 55.3
total 27
60 mo. male 14(48.3%) 54.6 4.9 0.02* 50.3 8.1 0.2 41.8 6.8 0.002** 43.6 8.2 0.1 58.9 2.4 0.7
female 15(51.7%) 58 2.1 53.3 7.8 48.7 7.7 47.3 9.7 59.3 23
total 29
Total 330
94
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Relationship ~ between  maturity  and
developmental delay: Of the 301 (91.2%)
children, 301 (91.2%) were born at term and 29
(8.8%) were born preterm. Among the term
babies, 295 (98%) were found to be normal, and
6 (2.0%) were found to be developmentally
delayed. For the preterm-born children, 2 (6.9%)
were developmentally delayed, while the
remaining 27 (93.1%) were normal. A chi-square
test showed no statistically significant
association  between preterm birth and
developmental delay (p value =0.9) (Table 6). It's
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worth mentioning that the corrected age was
used for preterm babies instead of the actual age.
When measuring the association between
maturity and development, no significant
differences were found in all five domains of
communication, gross motor, fine motor,
problem solving, and personal-social across all
12 age groups. This suggests that maturity and
development are not directly related and that
other factors may play a more significant role in
determining an individual's developmental
trajectory (Table 7).

Table 6. Relationship between maturity and developmental delay.

Development
Maturity Normal children No. | Delayed children No. TOth No p value
(%) (%) Gy
Term 295 (98) 6(2) 301(91.2)
Preterm 27 (93.1) 2(6.9) 29 (8.8) 0.9
Total 322(97.58) 8(2.42) 330
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Age Maturity | number Speech and Gross motor Fine motor Problem - solving Personal - social
(%) communication
mean | SD p mean | SD p mean | SD p mean | SD p mean | SD p
value value value value value

2 preterm 5(14.3%) 41 17.2 | 0.1 47 169 | 04 48 14.7 | 0.8 48.2 113 | 0.6 55 4.5 0.5
mo term 30(85.7% 54.3 7.4 52.8 14.9 49.3 7.6 49.6 9.1 51.5 10.2

total 35
4 preterm 2(7.7%) 55 7.0 0.6 57.5 2.5 0.2 52.5 2.5 0.3 50 10 0.1 55 2.5 0.3
mo term 24(92.3%) | 51.6 6.3 51.2 7.7 48,7 7.7 52.2 9.8 51.5 6.4

total 26
6 preterm 4(14.8%) 48.7 85 0.2 56.2 5.6 0.8 53.7 6.8 0.3 51.2 8.1 0.2 50 5.4 0.1
mo. term 23(85.2%) | 42.3 6.5 55.6 6.5 57.6 11.3 56.9 10.3 55.6 4.6

total 27
9 preterm 3(12%) 45 10.8 | 0.3 48.3 9.1 0.4 46.7 6.1 0.2 48.3 9.2 0.7 51.7 6.4 0.6
mo. term 22(88%) 54.7 10.9 53.4 9.9 52.3 8 50.5 10.3 49.8 11

total 25
12 preterm | 1(3.6%) 50 - - 55 - - 50 - - 55 - - 45 - -
mo. term 27(96.4%) | 57.8 15.2 54.4 15.1 50.7 11.9 49.1 7.4 49.2 8.4

total 28
14 preterm | O - - - - - - - - - - - - - - -
mo term 15(100%) 53.3 7.9 56 10.7 45.3 6.3 49.3 6.1 55 8.2

total 15
18 preterm 2(8.3%) 50 10 0.7 57.5 2.5 0.1 45 5 0.4 35 5 0.2 47.5 2.5 0.3
mo term 22(91.7%) | 53.5 9.3 45.5 10.6 50 10.4 46.6 10.6 53.2 5.8

total 24
24 preterm 3(10.7%) 38.3 20.1 | 0.4 36.7 23.2 | 0.6 45 21.2 | 0.6 36.6 26.2 | 0.4 41.6 225 | 04
mo term 25(89.3) 49 11.7 44 13.2 53.3 10.8 52.2 7.84 55.6 10.5

total 28
30 preterm 3(9.7%) 48.3 7.8 0.8 45 8.7 0.4 433 3.6 0.5 46.7 11.5 | 0.9 41.7 129 | 0.2
mo term 28(90.3%) | 49.6 4.2 49.6 4.5 44.8 9.4 45.5 2.6 56.2 4.5

total 31
36 preterm | 4(11.4%) 43.7 129 | 0.1 48.7 7.4 0.7 51.2 12.8 | 0.7 42.5 8.3 0.9 56.2 10.2 | 0.7
mo term 31(88.6%) | 57.6 8.8 47.5 6.2 53.8 3.3 42.7 4.5 58.5 0.8

total 35
48 preterm | O - - - - - - - - - - - - - - -
mo term 27(100%) 52.1 7.6 48.3 7.9 50 10.1 53.7 7.3 54.1 5.2

total 27
60 preterm 2(6.9%) 55 7 0.7 47.5 3.5 0.3 50 142 | 0.6 42.5 1.25 | 0.2 55 35 0.4
mo term 27(93.1%) | 52.6 6.6 51.6 8.1 435 8.9 44.8 9.5 58.5 5.8

total 29
Total | 330
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Relationship between consanguinity and
developmental delay: Regarding
consanguinity, of 330 children, 70 (21.2%)
were born to consanguineous parents, and 260
(78.8%) were born to non-consanguineous,
among the consanguineous group, 3 (4.3%)
were found to be developmentally delayed
while the remaining 67
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(95.7%) were not, in contrast, only 5 (1.9%)
children among the non-consanguineous group
were found to be developmentally delayed while
the remaining 255 (98.1%) were not. A chi-square
test showed no statistically significant association
between consanguinity and developmental delay (p
value = 0.7) (Table 8).

Table 8. Relationship between consanguinity and developmental delay.

Normal children Delayed development Total p value
no.(%) children no. (%)
+Vve consanguinity 67 (95.7) 3(4.3) 70(21.2%)
Ve consanguinity 255 (98.1) 5(L9) 260 (78.8%) 0.7
Total 322 (97.58) 8(2.42) 330 (100)

Discussion

The first years of a child's life are critical for
physical and cognitive development. As such,
it is imperative to establish a comprehensive
developmental monitoring and screening
program. In the current study conducted in
Diyala Province, Irag, the Arabic version of
the Ages and Stages Questionnaire, third
edition (ASQ-3), was used to screen for
developmental delay in children aged 2 to 60
months. There was a significant difference in
the number of children across different age
groups, with the 14-month age group having
the lowest number of children. In contrast, the
36-month and 2-month age groups had the
most children. The study found that among all
participating children, 8 were identified as
having DD, with a higher percentage in boys
than in girls (75% vs 25%), the prevalence of
developmental delay was 2.42% which is
comparable to a study conducted in Menoufia
Governorate, Egypt in 2017, which reported a
prevalence of 2.9%. However, the prevalence

of developmental delay in the present study was
lower than that reported in a study conducted in
Iran in 2017 on 500 children aged 4 to 60 months
8.5% (11), and in multiple primary health care
centers in Saudi Arabia in 2020 on 948 children
16.4% (12,13). The speech and communication
domain had the highest number of delayed children,
2.4%, in the present study. This finding is
consistent with a study conducted in Saudi Arabia,
where the speech and communication domain was
found to have the highest prevalence of delayed
children, 3.8% (13). However, in a study conducted
in Iran 2011 on 114 children, the speech and
communication domain had the highest prevalence
of developmental delay, 20% (14). The percentage
of children in the gray area who need monitoring
regarding speech and communication was 0-16.1%,
the highest percentage was found in the 30-month
age group. Regarding the gross motor domain, the
percentage of delayed children was 1.8%. This
finding is inconsistent with a study conducted in
Cairo, Egypt, which reported a prevalence of 3.11%
in gross motor skills (15). The percentage of
children in the gray area who need monitoring
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regarding gross motor (0-22.6%), the highest
percentage was found in the 30-month age
group. The differences in prevalence could be
attributed to various factors, such as variations
in the screening tool used, differences in
sample sizes, or disparities in cultural factors.
It is worth noting that cultural beliefs can
influence parental priorities and expectations
regarding child development. For example, in
some cultures, motor development milestones
like sitting and walking may be considered the
most critical indicators of a child's health,
leading parents to focus more on helping their
children develop these skills. In contrast,
other cultures may emphasize early sociability
and speech, considering children who are
sociable and talk early as clever and healthy.
Consequently, parents in these cultures may
prioritize fostering these skills in their
children (16). Regarding the fine motor
domain, the percentage of delayed children
was 1.8%. This finding is consistent with a
study conducted in Saudi Arabia, which
showed the prevalence of developmental
delay in fine motor skills of 1.9% (13).
Moreover, it is nearly consistent with a study
conducted in Cairo, Egypt, which reported a
prevalence of 1.04% delay in fine motor skills
(15). The highest percentage of children in the
gray area who need monitoring regarding fine
motor skills (0-20.7%) was found in the 60-
month age group. In the problem-solving and
personal-social domains, the prevalence of
developmental delay was 1.8% for both. This
finding is nearly approximate to the study
conducted in Cairo, Egypt, which reported an
average prevalence ranging from 1.04% to
3.11%. The percentage of children in the gray
area who need monitoring regarding problem
solving (3.8-20.7%) and personal-social (3.8-
34.5%), the highest percentage was found in
the 60-month and 30-month age groups,
respectively.
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Most children scored within the white area on the
ASQ-3, indicating age-appropriate development.
However, a significant proportion fell into the gray
area, suggesting potential areas of concern
requiring further assessment. The highest
percentages of children in the gray area varied
across domains and age groups: communication
and gross motor (30 months), fine motor and
problem-solving (60 months), and personal-social
(30 months). These findings emphasize the
importance of targeted monitoring and further
evaluation for children in the gray area to ensure
timely intervention. In terms of gender differences,
there were no significant gender differences across
most age groups when considering various
domains. However, we did observe notable patterns
in specific age-domain subgroups. Specifically,
females exhibited significantly higher scores than
males in the fine motor domain at 12 and 60
months, while males at 48 months had higher
scores than females. Additionally, females had
significantly higher scores in the gross motor
domain at 48 and the communication domain at 60
months of age. These findings indicate that while
gender differences in mean scores were not
statistically significant for most age groups, distinct
variations were observed in specific age-domain
subgroups. A related study by Sajedi and
colleagues found similar trends, where the gender
differences were mainly non-significant across
most age-domain subgroups. However, in 20 age-
domain  subgroups, females demonstrated
significantly higher scores than males, particularly
in the personal-social and fine motor domains, and
at 36 and 48 months of age. On the other hand,
males had significantly higher scores in two age-
domain groups, specifically in the gross motor
domain at 20 and 22 months of age (17). The
findings in previous studies differ from those
reported by Richter and Janson in their studies
conducted on a Norwegian sample of children
using the ASQ. Richter and Janson found that, on
average, girls had a higher developmental stage
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than boys in all areas except for gross motor
function, where no significant differences
were observed (18,19). On the other hand, a
study by Kapci showed that there were no
significant ~ developmental differences
between females and males. However, there
were two exceptions, namely the 24-month
personal-social development domain and the
42-month communication domain, where
gender differences were observed (20). The
observed differences across populations in
various studies may be attributed to several
factors. Some studies include gross
developmental disorders in their prevalence
statistics, while others do not. Different
studies may focus on different age ranges,
leading to developmental patterns and
outcomes variations.  According to the
association between maturity  and
development  across  five  domains:
communication, gross motor, fine motor,
problem solving, and personal-social. Our
findings revealed no significant differences in
these domains across all 12 age groups. This
result aligns with a study conducted in central
Iran, which found no association between
ASQ domains and premature birth (21). The
findings are consistent with a study conducted
at the University of Minnesota, which
concluded that no significant correlation
exists between maturity and development in
any of the five domains (22). Therefore, based
on the results of this study, it can be concluded
that there is no substantial association
between maturity and development in the
assessed domains. This study had no
significant relationship between
consanguinity and child development in
healthy children under five (p-value of 0.9).
These results align with several previous
studies that reported no significant
relationship between consanguinity and child
health and development (24). However, it is
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essential to note that other studies have reported
significant adverse effects of consanguineous
marriages on child health and well-being (25).
Notably, the detrimental effects of consanguineous
marriages on child health seem to be more
prominent in low-income and developing countries
(26). 1t should also be acknowledged that the risks
associated with consanguineous marriages extend
beyond child health outcomes, encompassing the
potential for genetic disorders and disabilities (27).
Nevertheless, it is essential to consider the
limitations of this study, including its use of cross-
sectional data, which restricts the ability to
establish causality, as well as the limited
geographical scope of the study sample, potentially
limiting the generalizability of the findings.
Consanguinity has an important role in autosomal
recessive disorders, which were excluded from the
study, and this might make consanguinity not a
significant factor in this study.

Conclusion

The prevalence of developmental delay in healthy
children aged 2 to 60 months in Diyala Province,
Irag, was 2.42%. Some children were in a critical
area and needed further evaluation, monitoring, and
management to avoid progressing to developmental
delay. There was no effect of maturity on
development, and no significant association
between consanguinity and developmental delay.
Early intervention is essential for children with
developmental delays.

Recommendations

It is crucial to promote the timely identification and
intervention for children with developmental
delays in Diyala Province, Iraq, to help all children
reach their full potential. Well-trained personnel
should screen children during routine health visits
to identify those at risk. The government and
stakeholders must ensure access to early
intervention services. Introducing a validated,
standardized assessment tool like the ASQ3 (Ages
and Stages Questionnaire) in health centers for
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routine  developmental  screening  is
recommended. Additionally, a special clinic
or committee should be established within the
neuropediatric consultation unit to evaluate,
follow up, and manage children with
developmental delays. Lastly, further research
should investigate risk factors, including
socioeconomic influences, contributing to
children being at risk for developmental
delay.
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