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Abstract
Background The first years of life are crucial in cognitive and 
communication development. Delayed functional development 
impedes children’s future academic and occupational performance. 
Therefore, early detection is important for effective resolution in 
order to minimize further impairment. 
Objective To evaluate cognitive and communication develop-
mental delay in children under 3 years  of age in Jakarta using the 
Battelle Developmental Inventory, 2nd edition (BDI-2). 
Methods  A cross-sectional study was conducted in Jakarta in 
2020, including children aged under 3 years  of age without chronic 
medical conditions that hinder cognitive and speech function. We 
collected subjects’ demographic characteristics, evaluated their 
communication and cognitive development using the BDI-2, and 
analyzed for risk factors of delays.
Results Of 121 children, 34 (28.1%) had cognitive delay and 21 
(17.4%) had communication delay. Bivariate analysis revealed 
that male gender (P=0.048) and non-exclusive breastfeeding 
(P=0.003) were significantly associated with communication 
delay, while only male gender was associated with cognitive delay 
(P=0.015). Multivariate analysis revealed that significant risk 
factors for communication delay were male gender (P=0.043) 
and non-exclusive breastfeeding (P=0.023).
Conclusion Male gender and non-exclusive breastfeed-
ing are significant risk factors for delayed communication 
development, and only male gender is a significant risk 
factor for cognitive delay. Socioeconomic status, primary 
caregiver, and breastfeeding duration, are not found to be 
risk factors for delays. [Paediatr Indones. 2023;63:282-9;  
DOI: https://doi.org/10.14238/pi63.4.2023.282-9 ].
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Child development occurs from the beginning 
of life, with an increase in body structure 
and function to a more complex system. 
These changes stimulate the appearance 

of development in basic skills such as physical, motor, 
cognitive, and communication functions, as well as 
independence, emotional, and social abilities.  Several 
basic skills in child development to note are gross 
and fine motor skills, language and communication, 
socialization and autonomy, cognitive skills, creativity, 
and moral-spiritual skills.1-3 Cognitive ability is the 
degree of competence to think, reason, learn, solve 
problems, as well as understand and remember 
information.4 The clinical manifestation of cognitive 
development may vary depending on the child’s age. 
For instance, in pre-school children, a commonly 
noticed delay is in language development. Signs of 
such as delay would include difficulties in learning 
new words and following instructions, as well as 
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getting easily distracted.5 Children need language to 
communicate and adapt to their daily environment. 
Language ability can be differentiated into expressive 
and receptive communication. Language development 
in children may be influenced by two factors: intrinsic 
(e.g., organ function or cognitive delay) and extrinsic 
(e.g., environment).6 

In Indonesia, the prevalence of cognitive 
development delay in small children in 2018 was 
44.8%, while that of speech and language delay 
in 2006 was 10.13%.7,8 A child’s cognitive and 
language development is predictive of their future 
cognitive competence, as manifested by academic 
achievement and occupational success.5 Around 
71-86% of children with language delay have a 
significant, long-term risk of low level intelligence 
and poor reading performance.9 Nevertheless, almost 
60% of communication delay cases resolve during 
the first 3 years of life.10 During this golden period, 
development peaks for both the brain and physical 
growth. Early detection of problems is crucial for 
effective resolution while the child is still in the 
prime development time period, in order to minimize 
damage from the delay.2 As such, we aimed to estimate 
prevalence and identify risk factors of cognitive and 
communication delay. Factors assessed in this study 
included gender, socioeconomic status, and primary 
caregiver. Additional factors evaluated separately in 
each developmental domain were nutritional status for 
cognitive skill and breastfeeding for communication 
ability. 

The Kuesioner Praskrining Perkembangan (KPSP) 
is a commonly used developmental screening tool 
recommended by the Indonesian Ministry of Health, 
with specificity of 92% and sensitivity of only 60%. 
In addition to its lack of sensitivity, this tool cannot 
be conducted in children older than 24 months.11 

On the contrary, the BDI-2 is a set of developmental 
appraisal tools,  with >80% sensitivity and specificity, 
for children aged 0-7 years. The BDI-2 tool is divided 
into several major developmental domains: adaptive, 
personal-social, communication, motor, and cognitive. 
The domains make it possible for the development 
screening to be done separately.12,13 Hence, we used 
the BDI-2 communication and cognitive domains of 
this newly developed questionnaire in Indonesia as it 
has been demonstrated to have good sensitivity and 
specificity.

Methods

This cross-sectional study was conducted at 
Aliyah Hospital Pondok Bambu and Husada Hospital 
Mangga Besar, Jakarta, from February to August 
2020 and included 121 children under 3 years of 
age. Children diagnosed with any chronic medical 
condition which may hinder developmental function 
were excluded from the study. This study was approved 
by the Ethics Committee of the Faculty of Medicine, 
University of Indonesia. Minimum required sample 
sizes of 93 children for cognitive analysis and 76 
for communication analysis were calculated using 
Lemeshow’s formula, and the final minimum of 120 
subjects was determined based on rule of thumb. 

Developmental delays (communication and 
cognitive) were assessed by interviewing guardians 
and/or observing children’s capabilities on several tasks 
in the BDI-2 questionnaire. Sociodemographic status 
(age, gender, parental education level, occupation, 
and household income), caregiver (mother vs non-
mother), breastfeeding duration and pattern were 
recorded from the subjects’ personal details form. 
Subjects’ height and weight were measured directly. 
Socioeconomic status was classified using the 
Kuppuswamy scale into upper, upper middle, lower 
middle, upper lower, and lower, based on the parental 
education level, occupation, and monthly income.14

Subjects with developmental quotient scores 
under 80 according to the BDI-2 measurement 
guideline were considered to have communication and 
cognitive delay.13 Subjects who were given liquid or 
food other than breastmilk within the first 6 months 
of life were categorized as having non-exclusive 
breastfeeding. Nutritional status was classified based 
on the WHO height-for-weight guidelines into obese 
(>+3 SD), overweight (>+2 SD to 3 SD), possible 
risk of overweight (>+1 SD to 2 SD), normal (-2 SD 
to +1 SD), wasted (-3 SD to -2 SD), and severely 
wasted (<-3 SD) categories.15

Bivariate analysis was conducted on categorical 
data using Chi-square or Fisher’s exact tests. Results 
with P<0.25) were further analyzed by multivariate 
logistic regression method. The significance level of 
both tests was P<0.05. Data analyses were done with 
IBM SPSS statistic v.24 software.

Results  
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Subjects were 121 children under the age of 3 years, 
of whom 64 (52.9%) were female and 57 (47.1%) 
were male. Subjects were distributed amongst three 
age groups in the range of 0-36 months, with the 
majority aged 13-24 months (52 subjects; 43%). All 
121 children came from homogenous socioeconomic 
backgrounds, with 85 (70.2%) in the upper middle 
socioeconomic class. The majority of subjects’ 
parental education level attained were Bachelor’s 
degree (51.2%) and high school graduate (33.1%). 
Demographic data of the subjects are shown in  
Table 1. 

Of 121 subjects, 21 children (17.4%) had 
communication delay and 34 children (28.1%) had 

cognitive delay, based on BDI-2 communication and 
cognitive domain assessment. Among the children 
with delays, 13 had both communication and 
cognitive delays (10.7%). The result of The BDI-2 
assessment is reported in Table 2. Bivariate analysis 
of communication outcomes and variables revealed 
that 2 out of 5 variables were significant: male gender 
(OR=2.651; 95%CI 0.985 to 7.134; P=0.048) and 
non-exclusive breastfeeding history (OR=4.444; 
95%CI 1.585 to 12.462; P=0.003). The other 
factors, primary caregiver, socioeconomic status, and 
breastfeeding duration, were not significant (P>0.05) 
(Table 3).

Multivariate analysis using a logistic regression 
model was performed on the four variables with 
P<0.25 in bivariate analysis and communication. 
Two variables, male gender (OR 3.049; 95%CI 1.038 
to 8.961; P=0.043) and non-exclusive breastfeeding 
status (OR 6.879; 95%CI 1.308 to 36.184; P=0.023), 
retained significance (Table 4). For cognitive 
development, bivariate analysis revealed that only 
one variable, gender, was significantly associated with 
cognitive delay (OR 0.367; 95%CI 0.161 to 0.837; 
P=0.015) (Table 5). Socioeconomic status, primary 
caregiver, and nutritional status were not significantly 
associated with cognitive delay (P>0.05). The analysis 
did not proceed to multivariate analysis, because only 
one out of the four variables were significant, and the 
other P values were >0.05.16

Discussion

A 2018 study in Semarang, Central Java, Indonesia, 
reported that 41.8% of subjects experienced cognitive 
delay.8 We noted a lower cognitive delay prevalence of 
28.1%. In addition, there was a communication delay 
prevalence of 17.4% among our subjects as assessed by 
BDI-2, which was lower than that of an Indian study 
in 2016 (27%) as assessed by a different tool.7

Table 1. Demographic data of study subjects

Characteristics (N=121)

Age, n (%)
0-12 mo
13-24 mo
25-36 mo

38 (31.4)
52 (43.0)
31 (25.6)

Gender, n (%)
Male
Female

57 (47.1)
64 (52.9)

Socioeconomic status, n (%)
Upper
Upper middle
Lower middle
Upper lower
Lower

         0
85 (70.2)
33 (27.3)

3 (2.5)
         0

Parental education, n (%)
High school (SMA/ SMK)
Diploma (D3)
Bachelor’s degree (S1)
Master’s degree (S2)

40 (33.1)
       12 (9.9)

62 (51.2)
7 (5.8)

Caregiver, n (%)
Mother
Other than mother

79 (65.3)
42 (34.7)

Nutritional status, n (%) 
Obese
Overweight
Possible risk of overweight
Normal
Wasted
Severely wasted

         6 (5)
3 (2.5)
7 (5.8)

     103 (85.1)
2 (1.7)

0

Breastfeeding history, n (%)
Yes 
Never

     112 (92.6)
9 (7.4)

Breastfeeding duration, n (%)
≥ 6 months
< 6 months

79 (65.3)
42 (34.7)

Breastfeeding pattern, n (%)
Exclusive
Not exclusive

70 (57.9)
51 (42.1)

Table 2. Prevalence of communication and cognitive 
development delay

BDI-2 result
Communication 

(N=121)
Cognitive  
(N=121)

Delayed, n (%) 21 (17.4) 34 (28.1)

Not delayed, n (%) 100 (82.6) 87 (71.9)
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Table 3. Bivariate analyses of possible risk factors and delayed communication development 

Variables Delayed 
(n=21)

Not delayed 
(n=100)

OR (95%CI) P value 

Gender, n (%)
Female (REF)
Male

  7 (10.9)
14 (24.6)

57 (89.1)
43 (75.4)

2.651 (0.985 to 7.134) 0.048*

Socioeconomic status, n (%)
Lower 
Upper lower
Lower middle
Upper middle
Upper

0 (0.0)
  2 (66.7)
  7 (21.2)
12 (14.1)

0 (0.0)

0 (0.0)
  1 (33.3)
26 (78.8)
73 (85.9)

0 (0.0)

0.051

Primary caregiver, n (%)
Mother (REF)
Other than mother

13 (16.5)
  8 (19.0)

66 (83.5)
34 (81.0)

1.195 (0.451 to 3.161) 0.720

Breastfeeding duration, n (%)
<6 months (REF)
<6 month

10 (12.7)
11 (26.2)

69 (87.3)
31 (73.8)

2.448 (0.942 to 6.366) 0.061

Breastfeeding pattern, n (%)
Exclusive (REF)
Not exclusive

6 (8.6)
15 (29.4)

64 (91.4)
36 (70.6)

4.444 (1.585 to 12.462) 0.003*

REF=reference variable

Table 4. Logistic regression analysis of communication development and subjects’ 
variables

Variables OR (95%CI) P value

Male gender 3.049 (1.038 to 8.961)  0.043*

Low socioeconomic status     7.788 (0.569 to 106.528) 0.235

Duration of breastfeeding < 6 months 0.495 (0.102 to 2.413) 0.385

Pattern of breastfeeding not exclusive   6.879 (1.308 to 36.184)  0.023*

*significant P value < 0.05 

Table 5. Bivariate analyses of subjects’ variables and cognitive development

Variables Delayed 
(n= 34)

Not delayed 
(n= 87)

OR (95%CI) P value

Gender, n (%)
Female (REF)
Male

12 (18.8)
22 (38.6)

52 (81.3)
35 (61.4)

0.367 (0.161 to 0.837) 0.015*

Socioeconomic status, n (%)
Upper
Upper middle (REF)
Lower middle
Upper lower
Lower

0
24 (28.2)
8 (24.2)
2 (66.7)

 0

0
61 (71.8)
25 (75.8)
1 (33.3)

0

1.230 (0.487 to 3.103)
0.197 (0.017 to 2.272)

0.300

Caregiver, n (%)
Mother (REF)
Other than mother

24 (30.4)
10 (23.8)

55 (69.6)
32 (76.2)

1.396 (0.592 to 3.289) 0.444

Nutritional status, n (%)
Obese
Overweight
Possible risk of overweight
Normal (REF)
Wasted
Severely wasted

2 (33.3)
0

2 (28.6)
29 (28.2)

1 (50)
0

4 (66.7)
3 (100)
5 (71.4)

74 (71.8)
1 (50)

0

0.784 (0.136 to 4.514)
0

0.980 (0.180 to 5.337)

0.392 (0.024 to 6.476)
0

0.834

REF: reference variable; *significant P value < 0.05
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Gender can influence child development by 
having different physical development and function. 
For example, boys generally develop gross motor 
skills faster than girls, while girls tend to have more 
advanced development in cognitive, social, and 
emotional areas.17 In agreement with such findings, we 
found a significant correlation between male gender 
and delayed cognitive development (OR=0.367; 
95%CI 0.161 to 0.837; P=0.015). Furthermore, 
male gender was a significant risk factor for delayed 
communication development (OR=2.651; 95%CI 
0.985 to 7.134; P=0.048). Previous studies also found 
that boys had more speech delays than girls. Early 
brain tissue maturation which predominantly affects 
language and speech function may help explain female 
language acquisition.7,18 

Children’s primary caregivers also play an 
important role in child development, as they 
are responsible for providing stimulation and 
nutrition.19,20 A previous Indonesian study reported 
a significant association between non-mother primary 
caregiver and developmental delay in children. 
This finding is likely related to non-mothers often 
being an inadequate replacement for mothers in 
educating and stimulating children according to 
their age.21  However, in our study, primary caregiver 
was not significantly correlated with child cognitive 
development (P=0.444). Children whose primary 
caregivers were not their mothers were 1.396 more 
likely to experience delay compared to children with 
their mothers as primary caregivers (95%CI 0.593 
to 3.289), but the difference was not significant. A 
possible explanation for lack of correlation is that 
the mothers in Indonesia are often replaced by 
other female family members who already possess a 
thorough understanding of child-raising and providing 
stimulation for child development. A shift in mothers’ 
role from housewife to a double role as housewife and 
career woman, usually resulting in grandparents filling 
in the parenting role.22

No significant correlation was observed 
between primary caregiver and communication 
delay in our study either (OR 1.195; 95%CI 0.451 
to 3.161; P=0.720).  Previous studies also had 
similar findings, nevertheless, children cared for by 
pengasuh or babysitters may have increased chance of 
communication delay.23,24 During our data collection 
process, we also anecdotally observed similar patterns 

of slower communication development in children 
cared for by babysitters and with two working 
parents. However, in our opinion, communication 
development may also be influenced by the rate of 
communication and social interactions received by 
the child daily.13  

Previous studies showed that socioeconomic 
status had a significant correlation with cognitive 
development, since socioeconomic factors may 
influence children’s prenatal factors, parental care, 
nutrition, stress, toxins, drug exposure, and cognitive 
stimulation.8,19,20 In contrast, a 2011 study reported 
no correlation between child development and 
family socioeconomic background.25 We also found 
no significant correlation between the variables 
(P=0.300), similar to the 2011 study. Subjects from 
upper lower socioeconomic class were 0.197 times 
more likely to develop cognitive delay compared to 
children from the upper middle class (95%CI 0.017 to 
2.272). This finding may be explained by the similar 
backgrounds of most of our subjects’ families. In our 
study, 70.2% of subjects belonged to the upper middle 
socioeconomic class, while only a small proportion 
belonged to the lower middle and upper lower 
socioeconomic classes. 

Previous studies have reported a possible 
correlation of low socioeconomic status with 
communication delay.9,26-28 Lower socioeconomic 
status children had inferior performance of verbal 
skills and word problems than those with higher 
socioeconomic status. Parents from different 
socioeconomic strata also interact with and talk 
differently to their children, which influences the 
rate in which children acquire language. However, we 
found no such association (P=0.051). Socioeconomic 
status may increase the chance of communication 
delay, as correlated with a poor home environment 
that deprives children of needed stimuli.9,26-28 
However, as home environment was not assessed in 
our study, no correlation can be deduced.

Surprisingly, nutritional status had no correlation 
with cognitive development delay (P=0.834). This 
result contradicted much previous study, as nutrition 
plays an important role in brain development and 
cognitive function.8,29 The explanation for this 
difference could be the homogenous background 
of our subjects, as 85.1% of subjects had normal 
nutritional status. Another explanation could be 
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the existence of other unexamined factors, such as 
caregiver stimulation that also plays an important 
role in a cognitive skill development. Children with 
wasted nutritional status had 0.392 higher odds of 
cognitive delay compared to children with normal 
nutritional status, with a wide confidence interval 
(0.024 to 6.476). This finding may have been due to 
the limited number of wasted subjects, both for normal 
development and delayed cognitive development. 
Our subjects’ nutritional status was a one-time 
measurement, and did not include birth weight 
or maternal body weight during pregnancy, which 
might have influenced the result. Further study is 
needed to evaluate factors with a more heterogeneous 
population in order to improve accuracy. Future study 
should also be done in a broader age range to above 
5 years, so that the cognitive development status can 
be more visible and any developmental delay can be 
examined more accurately.

Non-exclusive breastfeeding history had a 
significant correlation with communication delay 
(OR 4.444; 95%CI 1.585 to 12.462; P=0.003). 
Similarly,  a study stated that infants who received 
exclusive breastfeeding for 6 months had greater 
communication development and social interactions 
than those not exclusively breastfed.30 In contrast 
to breastfeeding pattern, breastfeeding duration of 
less or more than 6 months did not yield the same 
significant result in communication development 
(OR 2.448; 95%CI 0.942 to 6.366; P=0.061). In 
contrast, previous studies reported that infants 
with longer duration of breastfeeding more quickly 
reached adequate developmental milestones. These 
studies also stated that long chain polyunsaturated 
fatty acid (PUFA) substances, particularly two long 
chain polyunsaturated fatty acids, which are omega-3 
(docosahexaenoic acid) and omega-6 (arachidonic 
acid), present in breastmilk are crucial for promoting 
neural and white matter development, which yield 
notable developmental growth of language and 
cognitive abilities in infants.24,30,31 To be noted, 
breastfeeding duration results in our study may have 
been influenced by recall bias of parents.

In conclusion, of 121 children aged 0 to 3 years 
in Jakarta-area private hospitals, the proportions of 
cognitive delay and communication delay are 28.1% 
and 17.4%, respectively. For cognitive delay, only 
male gender is a significant risk factor. The other 

factors of socioeconomic class, primary caregiver, and 
nutritional status, show no significant association 
with cognitive development. Communication delay 
is significantly associated with male gender and 
non-exclusive breastfeeding patterns. However, 
breastfeeding duration (more or less than 6 months) 
is not correlated to communication delay. In addition, 
lower socioeconomic status and non-mother primary 
caregiver are not associated with either delay.
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