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Abstract 

Background: Cognitive skills of children advance throughout all stages of development, progressing from simple, 
concrete representations to complex, abstract beliefs and attitudes. These early years of cognitive development plays 
an important role in their mental and emotional health across the lifespan. This study aimed to assess the cognitive 
development of two-year-old children. 

Method: This cross-sectional study was conducted at Bangabandhu Sheikh Mujib Medical University among 318 
conveniently selected mothers having two-year-old children. Socio-demographic information of the participant and the 
evaluation of the cognitive development of their two-year-old child was done by using a pretested, interviewer-
administered, semi-structured questionnaire, modified according to cultural context for better adaptability from Parent 
Report of Children’s Abilities-Revised (Child’s play) and Ages & Stages Questionnaires: Social-Emotional, Second Edition 
through a face-to-face interview. 

Results: The mean age of the mothers was 26.29 years. Among the two-year aged children of the respondents, 53.1% 
were male & 46.9% were female. Most children (83.3%) belong to first or second birth order. The study found that 
among the two-year aged children of the respondents, 10.7% had severely delayed cognitive development, 6.6% were 
moderately delayed, and mild delayed cognitive development was found among 14.2%. Most (61%) of the children’s 
cognitive development was at the standard level, and 7.5% showed above-average development. 

Conclusion: About one-third of children included in this study were found to have mild to severe cognitive 
developmental delay, which calls for further assessment at the national level for a better understanding of children's 
cognitive development and the need for intervention. 
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1. Introduction

Cognitive ability is the process whereby a person can think, reason, understand, recall information, solve problems, and 
learn, which starts in the first year of life through the formation of sensory and perceptual systems that regulate 
language and socio-emotional behavior (1).  
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Delay in this development of cognitive ability is linked to psychosocial and behavioral problems in children, and an 
estimated 30% of cognitively delayed children had mental health disorders, roughly three times the risk of typical 
youngsters (2). It has been demonstrated that childhood cognitive ability predicts crucial outcomes such as academic 
accomplishments, occupational successes, and social adjustments (3).  

An estimated of over 200 million children worldwide were not realizing their cognitive developmental potential, most 
of whom lived in South Asia and Sub-Saharan Africa and were likely to perform unsatisfactorily in school, earn less, high 
fertility, and offer poor care for their children, thus perpetuating poverty (4). A drop of about 20% in adulthood income 
was linked to this unfulfilled potential, which has far-reaching effects on national development (1). In low- and middle-
income nations, there were an estimated around 55 million children under the age of five who had significant cognitive 
delays; 60% of whom could be reduced if three separate Sustainable Development Goals (SDGs) were met: every mother 
had a secondary education, every household had access to better water and sanitation, and every child had an acceptable 
level of home encouragement (5). The social and economic prosperity of the nations can be boosted, and the cycle of 
poverty can be broken by investing in the children's cognitive development (6). 

In Bangladesh, according to the population and housing census 2022, there were 9.44% under five children among 165 
million population (7). SDGs referring to no poverty (Goal 1), zero hunger (Goal 2), good health and well-being (Goal 3), 
and quality education (Goal 4) for all children by 2030 may be challenging to accomplish without realizing the full 
potential of children having cognitive delay (8). 

However, little research has been done, and limited data are available addressing the cognitive delay of two-year-old 
children in Bangladesh. This study was conducted to address the problem, which might offer a base to call for action 
from parents and stakeholders. 

2. Material and methods 

2.1. Study design and population 

This was a cross-sectional study to assess the cognitive development status of two-year-old children. The data were 
collected from 318 mothers with two-year-old (aged 24 months to 35 months) child who were not already diagnosed 
with cognitive delay. The mothers were taken from the inpatient and outpatient department of Bangabandhu Sheikh 
Mujib Medical University from December 2021 to January 2022. 

2.2. Data Collection 

Data was collected using a pretested, interviewer-administered, modified questionnaire according to cultural context 
for better adaptability from Parent Report of Children’s Abilities-Revised (PARCA-R) - Child’s play and Ages & Stages 
Questionnaires: Social-Emotional, Second Edition (ASQ: SE-2) for evaluation of cognitive development status along with 
socio-demographic information of the children and their parents. Before the beginning of the interview, the purpose of 
the study was explained in detail to each eligible respondent, and written informed consent was taken, ensuring the 
privacy and confidentiality. 

2.3. Ethical Consideration 

This study was conducted after getting approval from the Institutional Review Board, National Institute of Preventive 
and Social Medicine (Reference No. NIPSOM/IRB/2021/18, Date 13/12/2021). Written informed consent was taken 
after a proper explanation of the purpose, procedure and use of the study. The participants had the freedom to refuse 
to participate or withdraw at any point from the study. Confidentiality and privacy were maintained, giving maximum 
priority. 

2.4. Statistical Analysis 

Variables were descriptively expressed by frequency and percentage. For the variable of the age of the mother in years, 
the closest integer value was used. The classification of the level of education of the participants and their husbands 
was; no institutional education, completion of primary education (5 years of institutional education), completion of 
secondary education (10 years of institutional education), completion of higher secondary education (12 years of 
institutional education), completion of graduate education and above (>16 years of institutional education). 
Respondent’s socio-economic status was identified by a single count of ten household items consisting of electricity, 
flush toilet, land phone, cellphone, television, radio/transistor/FM radio, refrigerator, car, bicycle/scooter/motorcycle, 
and washing machine. The total score was counted by adding all the items each having 1 point, resulting in a total score 
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ranging from 0-10. Finally, the score was categorized into three groups: Low status-(0-4), Medium status-(5-7), and 
High status-(8-10). The cognitive development of the child was calculated by PARCA-R and ASQ: SE-2 modified 
questionnaire consisting of 34 questions, the total score of which was 34 (Yes=1, No/Don’t know=0) and classified into 
six groups; 0 – 13:Severe delay, 14 – 18:Moderate delay, 19 – 23:Mild delay, 24 – 30:Standard, 31 – 33:Above average, 
34:Very above average (9,10). Data analysis was done using Statistical Package for the Social Sciences version 23 for 
Windows. 

3. Results  

The participants were enthusiastic and after proper explanation about the study data was collected from 318 
participants. The response rate was 100% and there was no missing data. 

Table 1 Socio-demographic information of the participants (N=318) 

Variables   

Age (in years)   

 Mean±SD 27.8±18.6 years 

 Frequency  % 

Religious view 

Muslim 308 96.9 

Hindu 10 3.1 

Marital status 

Married 312 98.1 

Widowed/separated/Divorced 4 1.2 

Don't want to mention 2 0.6 

Socio-economic status    

Low 64 20.1 

Middle 222 69.8 

High 32 10.1 

Education 

No institutional education  26  8.2  

Primary  93  29.2  

Secondary  68  21.4  

Higher secondary  61  19.2  

Graduation & above 70  22.0  

Husband’s education 

No institutional education  37  11.6  

Primary  51  16.0  

Secondary  55  17.3  

Higher secondary  78  24.5  

Graduation & above 97  30.5  

Occupation 

Service  54  17.0  
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Business  6  1.9  

Housework  252  79.2  

Day laborer  6  1.9  

Husband’s Occupation 

Service  223  70.1  

Business  51  16.0  

Unemployed  11  3.5  

Day laborer  33  10.4  

Sex at birth of the child (24 -35 months age) 

Male 169 53.1 

Female 149 46.9 

Birth order of the child (24-35 months age) 

1st or 2nd birth order 265 83.3 

3rd or more birth order 53 16.7 

Table 1 shows that among the participants, the mean age was 26.3 years, with a standard deviation of ±4.8 years. Most 
of them (96.9%) were Muslim. The majority (98.1%) of the participants were married. More than two-thirds (69.8%) 
of the participant belonged to middle socio-economic status. The highest proportion (29.2%) of participants had a 
primary level of education. The highest proportion (30.5%) of the participants mentioned that their husbands had 
completed education up to graduation and above level. The majority (79.2%) of the participant were housewives. 
Among the participant’s husbands, most (70%) were service holders. Of the two-year-old child of the participants, more 
were male (53.1%) than female (46.9%). Most (83.3%) of the two-year-old child of the participant belonged to the first 
or second birth order. 

 

Figure 1 Proportion of status of cognitive development among 2-year-old children 

Figure 1 revealed that the cognitive development of 10.7% of the respondents’ children was severely delayed, and 
additional 6.6% had moderate delay, and 14.2% had mild delay, whereas 61.0% of children’s cognitive development 
was at the standard level, and 7.5% of children’s cognitive development was above average level.  
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4. Discussion 

The current study found that among the two-year-old child of the participant mothers, cognitive development was at 
the standard level in 61.0% and 7.5% of children’s cognitive development was above the average level on the other 
hand, the cognitive development was delayed in 31.5% of them. Similar findings was observed in a study in Egypt from 
2016-2018 among the infants in first 2 years which showed 38.5% of them had cognitive delay (11). A relatively lower 
rate was observed by researchers in other studies. The Health Outcomes and Measures of the Environment (HOME) 
Study in Cincinnati, Ohio found that, children at the 24-month age with cognitive delay was 16.9% of the cohort (12). In 
a study among 3- to 4-year-old children in UNICEF’s Multiple Cluster Indicators Surveys in 51 middle and low-income 
countries found 10.1% had significant cognitive delay and in 73 middle and low-income countries found 9.7% had 
significant cognitive delay (5,13). Another study among infants aged 1-12 months attending Reproductive and Child 
Health clinics in Dar es salaam, Tanzania in 2012 reported the Proportion of infants with cognitive developmental delay 
was 12.3% (14). A study in North India from 2011 to 2013 among 12-30 months old toddler observed nearly one-fifth 
(17.3%) of the toddlers had cognitive delay (15).  

The discrepancy between the current study and the previous study might be as the study population for this current 
study was two-year-old (aged 24 months to 35 months) child where other studies included child of different ages. The 
difference in data collection tools for the assessment of cognitive development, study setting and site might also have 
contributed to it. 

This study had some limitations and faced few challenges. The study was conducted only at one hospital at a specified 
point of time, so the results are not representative. The study did not explore the possible factors associated with 
cognitive development. As the study was conducted during the COVID-19 pandemic data collection by face-to-face 
interview was challenging. 

5. Conclusion 

It was found that approximately one-third of the children included in this study had a mild to severe cognitive 
developmental delay. Additional assessment is needed to be conducted on a larger scale for generation of evidence and 
establishment of a greater understanding of children's cognitive development. 

Compliance with ethical standards 

Disclosure of conflict of interest 

The authors declare no conflict of interest  

Statement of ethical approval 

This study was conducted after getting approval from the Institutional Review Board, National Institute of Preventive 
and Social Medicine (Reference No. NIPSOM/IRB/2021/18, Date 13/12/2021). 

Statement of informed consent 

Informed consent was obtained from all individual participants included in the study. 

References 

[1] Murray-Kolb LE, Acosta AM, De Burga RR, Chavez CB, Flores JT, Olotegui MP, et al. Early childhood cognitive 
development is affected by interactions among illness, diet, enteropathogens and the home environment: 
findings from the MAL-ED birth cohort study. BMJ Global Health. 2018 Jul 1 [cited 2023 Jan 17], 3(4):e000752. 
Available from: https://gh.bmj.com/content/3/4/e000752 

[2] Cheng ER, Palta M, Kotelchuck M, Poehlmann J, Witt WP. Cognitive Delay and Behavior Problems Prior to School 
Age. Pediatrics. 2014 Sep 1 [cited 2023 Jan 17], 134(3):e749. Available from: /pmc/articles/PMC4533234/ 

[3] Fergusson DM, Horwood LJ, Ridder EM. Show me the child at seven II: Childhood intelligence and later outcomes 
in adolescence and young adulthood. Journal of Child Psychology and Psychiatry. 2005 Aug [cited 2023 Jan 17], 
46(8):850–8. Available from: https://pubmed.ncbi.nlm.nih.gov/16033633/ 



World Journal of Biology Pharmacy and Health Sciences, 2023, 15(01), 107–112 

112 

[4] Grantham-McGregor S, Cheung YB, Cueto S, Glewwe P, Richter L, Strupp B. Developmental potential in the first 5 
years for children in developing countries. Lancet. 2007 Jan 6 [cited 2023 Jan 17], 369(9555):60–70. Available 
from: http://www.thelancet.com/article/S0140673607600324/fulltext 

[5] Emerson E, Savage A, Llewellyn G. Significant cognitive delay among 3- to 4-year old children in low- and middle-
income countries: prevalence estimates and potential impact of preventative interventions. International Journal 
of Epidemiology. 2018 Oct 1 [cited 2023 Jan 20], 47(5):1465–74. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30085108/ 

[6] Naudeau S, Kataoka N, Valerio A, Neuman MJ, Elder LK. Investing in Young Children : An       Early Childhood 
Development Guide for Policy Dialogue and      Project Preparation. World Bank Discuss Paper. 2011 [cited 2023 
Jan 17], 275. Available from: https://openknowledge.worldbank.org/handle/10986/2525 

[7] BBS. Population-and-Housing-Census - Bangladesh Bureau of Statistics-Government of the People\’s Republic of 
Bangladesh. 2011 [cited 2023 Jan 18]. Available from: http://www.bbs.gov.bd/site/page/47856ad0-7e1c-4aab-
bd78-892733bc06eb/Population-and-Housing-Census 

[8] Saha SR, Khan MMH. Risk factors for early childhood disability in Bangladesh: Evidence from Multiple Indicator 
Cluster Survey 2019. PLoS One. 2021 Nov 1 [cited 2023 Jan 20], 16(11):e0259532. Available from: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0259532 

[9] University of Leicester. PARCA-R questionnaire. [cited 2023 Jan 24]. Available from: https://parca-
r.le.ac.uk/questionnaire.html 

[10] ASQ:SE-2. ASQ:SE-2 24-month questionnaire - Ages and Stages. [cited 2023 Jan 24]. Available from: 
https://agesandstages.com/resource/asqse-2-24-month-questionnaire/ 

[11] Salah El Din EM, Rabah TM, Metwally AM, Nassar MS, Elabd MA, Shalaan A, et al. Potential Risk Factors of 
Developmental Cognitive Delay in the First Two Years of Life. Open Access Macedonian Journal of Medical 
Sciences. 2019 Jul 7 [cited 2023 Jan 18], 7(12):2024–30. Available from: 
https://oamjms.eu/index.php/mjms/article/view/oamjms.2019.566 

[12] Ehrhardt J, Xu Y, Khoury J, Yolton K, Lanphear B, Phelan K. Cognitive and motor abilities of young children and 
risk of injuries in the home. Injury Prevention. 2017 Feb 1 [cited 2023 Jan 24], 23(1):16–21. Available from: 
https://pubmed.ncbi.nlm.nih.gov/27435102/ 

[13] Emerson E, Llewellyn G. The prevalence of significant cognitive delay among 3- to 4-year-old children growing 
up in low- and middle-income countries: results from 126 nationally representative surveys undertaken in 73 
countries. Journal of Intellectual Disability Research. 2022 [cited 2023 Jan 18], Available from: 
https://onlinelibrary.wiley.com/doi/full/10.1111/jir.12976 

[14] Shirima GV, Nyongole OV, Massawe A, Kilonzo G, Shirima GV, Nyongole OV, et al. Factors associated with cognitive 
developmental delay among infants attending Reproductive and Child Health clinics in Dar es salaam, Tanzania. 
World Journal of Advanced Research and Reviews. 2021 Feb 28 [cited 2023 Jan 18], 9(2):179–91. Available from: 
https://wjarr.com/content/factors-associated-cognitive-developmental-delay-among-infants-attending-
reproductive-and 

[15] Malhi P, Menon J, Bharti B, Sidhu M. Cognitive Development of Toddlers: Does Parental Stimulation Matter? 
Indian Journal of Pediatrics. 2018 Jul 1 [cited 2023 Jan 24], 85(7):498–503. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29388051/ 


