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Background: Knowing the relationship between the factors related to home
environment and early childhood development (ECD) in Bangladeshi children
aged 3 to 4 years would help to find out appropriate interventions for the children
with lower ECD outcomes. Therefore, we aimed to understand the relationship
between the home environment factors and ECD in rural Bangladeshi children
aged 3 to 4 years.

Methods: We used data from the Multiple Indicator Cluster Survey (MICS) 2019,
and included 7,326 rural children aged 3 to 4 years. The ECD index (ECDI) included
four domains: literacy-numeracy, learning, physical and socio-emotional
development. If a child met at least three of these four domains, the child was
indicated as developmentally “on track”.

Results: The findings show that 274% of rural children missed to reach
developmentally on-track while 72.2% of children did not attain the literacy-
numeracy domain of ECD. The home environment factors including parental
participation in children’s activities, was found to be associated with ECD. For
instance, reading books to child had 26% (aOR=1.26, 95% Cl=1.08-1.48), and telling
stories to child had 29% (aOR=1.29, 95% Cl=1.09-1.53) more developmentally
on-track in overall ECDI. Similar associations between home environment factors
and specific ECD domains were also obtained. We also identified that children
aged 4 years, girls, and children of mothers with higher socio-economic status
(SES) were higher developmentally on-track than their counterparts.

Conclusion: Home environment factors like reading books and telling stories
to children were found to be significantly associated with ECD in rural areas
of Bangladesh. Our study’s findings would assist in implementing the essential
public health intervention to enhance the ECD program especially in the rural
Bangladeshi context.

early childhood development, delayed development, home environment, rural children,
Bangladesh
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Background

Early childhood development (ECD) is a process of growth and
interaction, more specifically, it refers to the children’s cognitive,
motor and social-emotional development (1). It has a substantial
impact on well-being, competence in literacy and numeracy, as well
as economic status throughout the lifespan of a child (2). A good
foundation in the early years makes significant changes in all aspects
of adulthood, facilitating a child’s contribution to financial and social
welfare in the later stages of life (2). However, it is now estimated that
250 million children under five are not reaching their developmental
potential in low-and-middle-income countries (LMICs) (3). Previous
studies focusing on LMICs also revealed that three to four-year-old
children lag behind in conquering their adequate learning and socio-
emotional developmental status (2, 3). Given the significance, the
United Nations has included ECD in target 4.2 of Sustainable
Development Goals (SDG) to ensure access to care and pre-primary
education for every child along with quality ECD for all girls and
boys who are developmentally on tract in health, learning, and
psychosocial well-being (4).

Childhood development related to poor socioeconomic status
adversely affects brain development resulting in an inappropriate
cognitive development (1). In the early stage of life, exposure to
different risk factors of ECD immensely affects the course of life,
ranging from poor school performance to economic constrain in
adulthood (5). As this evidence is more comprehensible among the
children residing in poor communities, their growth and survival
need to be more essentially contemplated (2). Multiple biological,
environmental, and psychological factors are responsible for the
development of under-five children. Among them, multiple
anthropometric failures, especially stunting and extreme poverty, are
the persistent factors accelerating delayed ECD status (1). The home
environment is evidenced to be associated with the ECD, which is
defined as the emotional warmth parents show while interacting with
their children, the availability of engaging learning opportunities
within the house, and the physical surroundings such as play places
and cleanliness (6). In this study, we emphasized the parents’ book
reading, telling stories, singing songs to the children, and playful
activities with children as home environment factors. The ideal
childhood environment may help a child’s growth and has a
consistent impact on the child’s cognitive capacity and long-term
personal potential (5, 7-9). Previous study shows that a child’s growth
can be influenced, mediated, and regulated by a stimulating and high-
quality home environment (10). Furthermore, childhood experiences
in a good environment setting can help children not just achieve their
intellectual potential later in life, but also build personal endurance
(7, 11). The consideration of issues related to child protection such as
child labor and school dropout, is imperative in addressing the
development of children (12). At the same time, a child’s growth and
conduct might be harmed by a poor home environment (13).
According to UNICEE children’s development is influenced by the

Abbreviations: ECD, Early childhood development; ECDI, Early childhood
development index; LMICs, low and middle-income countries; SDG, Sustainable
development Goal; MICS, Multiple Indicator Cluster Survey; CIAF, composite index
of anthropometric failure; CEA, census enumeration areas; PSU, Primary sampling

unit; OR, Odds ratio; Cl, Confidence interval; LN, Literacy-numeracy.
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environment in which they grow up and their interactions with their
parents and caregivers. Because rapid brain growth happens at this
time of life, caregivers’ involvement in children’s learning activities
improves numerous elements of brain development, such as physical,
social, cognitive, and emotional uplift (14, 15). Therefore, this study
emphasizes the importance of the children’s home environment
factors on their early childhood development status.

Potential risk factors for delayed development also include
maternal physical and mental health conditions and maternal
malnutrition (16). Nevertheless, maternal education, breastfeeding,
and family interaction are some of the protective factors to ensure
adequate ECD status (16). Also, parents’ involvement in various
learning activities of children has been documented as the strongest
predictor of cognitive as well as overall development of children (17,
18). Parents’ book reading significantly influenced children’s literacy
skills (18). Parent-children’s playful activities were also an attributable
factor for positive child development (18). In addition to parent-
child interaction, socio-economic status also plays a significant role
in child development. Impoverished wealth creates scarcity of food,
sanitation, and proper hygiene, resulting in impeded child
development due to economic strain, especially in rural areas where
opportunities for children are minimal (2, 16). Lack of maternal
education detrimentally affects children’s literacy, numeracy, and
overall development (19). Additionally, adequate and proper
nutrition is the major prerequisite during these crucial years of life
since suboptimal nutrition can have a detrimental effect on the brain
and all other domains of development (5). This nutritional deficiency
can have deleterious effects on both short- and long-term cognitive
and academic performances (20, 21). The phenomenon of
overcrowding at home has the potential to impact both the health and
development of children (22).

The Lancet 2016 ECD Series reported that 43% of children
under five fail to achieve their developmental potential each year
(23). Bangladesh’s ECD condition is not at all encouraging, like
that of many other developing countries. A WHO assessment
identifies Bangladesh as one of the ten countries with the most
disadvantaged children who are at the greatest risk of having their
cognitive and social-emotional development severely hampered
(24). Moreover, the nutritional status and other health indicators
of children and socioeconomic status vary between the urban and
rural areas, with the lagging situation is observed in the rural
settings in Bangladesh. However, nationally representative
empirical research on ECD status among the rural children in
Bangladesh is lacking. Despite the fact that ECD is an integral part
of health policy in the majority of developed nations, there is no
indication that Bangladesh pays adequate attention to this topic.
The parenting techniques employed by rural Bangladeshi
households are inadequately comprehended, and the socio-
economic disparities in rural areas may impede the progress of
child development (25). According to a report by UNICEEF, the
majority of rural mothers were uneducated, and nearly half of
them did not understand the value of encouraging a child’s
curiosity and self-confidence (26). Besides, the variations in the
treatment of children and home environments in urban and rural
settings particularly raise an important question.

Therefore, given the importance of the current ECD situations in
children from rural Bangladesh, this study aimed to investigate the
association between home environment factors and ECD status
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among the rural children of Bangladesh. The findings of this study
could be crucial for providing important guidance to policymakers for
formulating effective and timely interventions to improve ECD
attainment in the rural context of the country.

Methods
Data source

This secondary analysis utilized data from the Multiple Indicator
Cluster Survey (MICS), a nationwide survey conducted in 2019 as a
part of the global MICS program by the Bangladesh Bureau of Statistics
in collaboration with UNICEF Bangladesh. To represent nationally
representative and statistically significant data, 64 districts from eight
divisions (Barisal, Chattogram, Dhaka, Khulna, Mymensingh,
Rajshahi, Rangpur, and Sylhet) of Bangladesh were selected and
described as strata assigning the entire population into residents of
urban and rural areas (27). The MICS uses a two-stage stratified cluster
sampling technique to determine the study sample. At first, census
enumeration areas (CEA) within each stratum were selected to identify
3,220 primary sampling units. Then for the second sampling stage,
64,400 households were identified from the CEAs following selection
of 20 homes in each sample area by systematic sampling (27). This
survey assembled a variety of information using five validated
questionnaires. The questionnaires were based on essential socio-
demographic characteristics which were included in the household
questionnaire, assessing the quality of water they use in the households,
information of individual women aged 15-49years, another one was
for 5-17years old children and an under-5 questionnaire, which was
administered for the mothers or caregivers of those group of children.
For this analysis, we used the household and under-5 questionnaires
to extract data from the under-five (36-59 months) children, assessing
the early childhood development index (Figure 1) (27).

10.3389/fpubh.2023.1209068

Outcome variable: early childhood
development

ECD was estimated by the ECD index (ECDI), which has four
domains: literacy- numeracy, learning, physical and social-emotional
(2, 27). A sequence of questions was asked for each domain, and a
certain number of positive responses was required to consider the
child as having adequate development. The domain of literacy-
numeracy was assessed by two of the three items: identifying at least
ten letters, reading at least four famous words and names, and
recognizing the symbol of all numbers from 1 to 10. The physical
domain was measured by asking the mother or caregiver if the child
is too sick to play sometimes and/or if the child can follow the simple
direction correctly, like picking up a rock or stick from the ground
with two fingers. If a child can follow directions properly and/or is not
too sick to play sometimes, their physical domain is considered as
developmentally on-track. The domain learning is comprised of two
observations to indicate whether the child is on way with his/her
learning domain. First, if the child can follow the simple direction
correctly, and second when instruction is given, they are able to do it
independently. The social-emotional domain was assessed to estimate
emotional and social functioning and to appraise sensory processing.
Three questions were collected from the mother or caregiver; if any of
the two is true, the child is considered to be on-track. These are if the
child gets along well with other children, does not kick, bite or hit
other children, and does not get distracted easily. If a child met at least
three of these four domains, the child was considered to
be developmentally “on track;” and if any child who didn’t meet at least
three domains was considered as developmentally “on delayed” (28).
ECDI is then calculated as a percentage of children who are
developmentally on-track in at least three of these four domains (27).
We figured if a child was on track for each of the domains and labeled
0 as “delayed development” and 1 as “adequate development.” Overall,
ECD was also determined and labeled in the same way.

~
Total number of under-five children in
MICS data,
(n=24686) ) y
Children whose data were missing,
(n=1587)
N \
Number of total under-five children
after excluding missing data, (n=23099)

J

Children aged between 0-35 months,

p
Number of children after excluding 0-35
month’s old children, (n=9442)

- J

(n=13,657)

S

Children residing in urban areas,

4 N
Children aged between 36-59 months
residing in rural areas, (n=7326)

FIGURE 1
Flow diagram of selecting samples for the analysis from MICS data.

(n=1688)

Y
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Primary explanatory variable: home
environment

For home environment factors, we considered adult involvement
in children’s activities, such as reading books or telling stories to
children, singing songs, or playing with children (5, 29). The responses
were recorded as whether the parents/caregivers/adults in the
household participated in any of these activities. If parents/caregivers/
adults in the household read at least a book to the child, then the
variable was categorized as “no one reads a book” and someone reads
a book” which were coded as 0 and 1, respectively. Similarly, all the
home environment factors were categorized as 1 (otherwise 0) in this
study if someone reads a book, tells a tale, sings a song, or plays with
the child.

Covariates

We adjusted a variety of child and caregiver factors as covariates.
The covariates were broadly grouped as “children’s demographic
factors,” maternal socioeconomic factors,” and “children’s nutritional
status” Children’s demographic factors included age of child and sex
of the child, and administrative division. Children’s nutritional status
included stunting and underweight. Stunting is a measure of linear
growth and more specifically known as HAZ (height-for-age Z score),
and underweight is a measure of weight-for-age Z score (WAZ).
Children were categorized either as nourished (if Z-score >—2.0),
moderately stunted/ underweight (if —3.0<Z-score<—2.0), or
severely stunted/ underweight (if Z-score < —3.0) according to WHO
Child Growth Standards guideline (30). Maternal socioeconomic
factors included the mother’s education, and household wealth index.
The household wealth index was calculated using principal component
analysis of the household characteristics and different household
assets (27).

Statistical analysis

This data analysis included summary statistics of distribution and
cross-tabulation of indicators using R v3.6.1. For descriptive analysis,
frequency and percentage were measured. This study included
bivariate and multivariable models using binary logistic regression
models to see the cofactors” overall effects on the dependent variable.
We also found cofactors on domain-wise development and overall
ECD status in five separate models, respectively. The purpose of
applying the models was to identify the factors contributing to the
domains of ECD and its overall ECDI. The adjusted Odds Ratio (aOR)
along with 95% confidence interval (CI) were used to interpret the
findings. Statistical significance was set at 5% level (p <0.05).

Results
Characteristics of the participants
The sample consisted of 7,326 children aged 3 to 4 years who lived

in rural settings. The characteristics of the participants are given in
Table 1. The majority of the participants (51.4%) were boys, and more
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than half were from middle-income families (61.6%), with 8.9% from
high-income families. Nearly half of the enrolled children’s mothers
(48.8%) finished their education up to the secondary level. Most
participants (97.2%) came from homes with improved drinking water,
and a comparable percentage from homes with improved toilet
facilities. With 20.1% of the children having mild or moderate
stunting, it was the most common form of anthropometric failure,
followed by underweight (19.9%).

Prevalence of delayed ECD

About 27.4% children were identified as developmentally on delay,
defined as not fulfilling at least three of the four domains of
ECDI. When segregated by the domains, we found 72.7% of children
missed the literacy-numeracy domain. In comparison, 1.8, 27.9, and
9.7% of the children did not attain physical, socio-emotional, and
learning domains. According to the survey, around 32.4, 33, 44, and
41.6% of rural children did not have their parents who read books to
them, tell them a story, sing a song to them, or play with them,
respectively. The bivariate analysis showed that age and sex of the
child, wealth index, mother’s education, nutritional status, and
parental or caregivers interaction with children in their developmental
activities were significantly associated with the ECD status (Table 1).

Multivariable logistic regression models

Five different regression models were used for each domain of
ECDI and overall ECDI to determine the factors associated with ECD
status. Regarding the children’s demographic factors, children of the
older age group (4 years) were more developmentally on-track in all the
domains, with more than three times (aOR=3.29, 95% CI=2.90-3.74)
higher odds in the literacy-numeracy domain and 2-fold higher
(aOR=2.02, 95% CI=1.79-2.28) in case of overall ECDI compared to
those of 3years. In this study, girls were found to be higher
developmentally on track in overall ECD status than boys (aOR=1.39,
95% CI=1.24-1.57). In division-wise comparison, children from most
of the divisions except Rangpur had a significant delay in development
than those from the Dhaka division. Children from the Mymensingh
division were more likely to be developmentally on-track in the literacy-
numeracy domain than those from the Dhaka division (Table 2).

When looking at the maternal socio-economic factors, mothers
from households with rich wealth index was significantly associated
with the ECD status. The children from affluent households had twice
(aOR=1.79, 95% CI=1.37-2.34) more developmentally on track in
overall ECDI than those from poor families, with 2.03 times
(@OR=2.03, 95% CI=1.59-2.59) and 1.58times (aOR=1.58, 95%
CI=1.07-2.31) more likely to attain literacy-numeracy and learning
domains, respectively. Mother’s education was another significant
factor of ECD for the literacy-numeracy domain and overall
ECDI. The children of mothers having higher secondary education
had 1.39 times (aOR =1.39, 95% CI =1.11-1.75) higher odds of being
developmentally on tract compared to those having no education.
Similarly, children of mothers who had higher secondary or higher
education revealed 2.04 times (aOR=1.45, 95% CI=1.22-1.74)
higher odds of development in literacy-numeracy domain. Literacy
numeracy and overall ECDI were found to be significantly associated
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TABLE 1 Distribution of ECD status across different independent variables.

Variables Total N (%) Developmentally on track

Yes; n (%) No; n (%)

Unadjusted OR (95% Cl)

p-value

Frontiers in Public Health

05

Children’s demographic factors
Age of child (n=7,326)
3years 3,684 (50.29) 2,440 (66.2) 1,244 (33.8) 1

<0.001
4years 3,642 (49.71) 2,878 (79.0) 764 (21.0) 1.92 (1.73-2.13)
Sex (n =7,326)
Boys 3,765 (51.39) 2,611 (69.3) 1,154 (30.7) 1

<0.001
Girls 3,561 (48.61) 2,707 (76.0) 854 (24.0) 1.40 (1.26-1.55)
Administrative Division (n =7,326)
Dhaka 1,293 (17.65) 1,028 (79.5) 265 (20.5) 1
Chattogram 1,438 (19.63) 1,084 (75.4) 354 (24.6) 0.79 (0.66-0.95)
Barisal 675 (9.21) 448 (66.4) 227 (33.6) 0.51 (0.41-0.63)
Khulna 1,045 (14.26) 718 (68.7) 327 (31.3) 0.57 (0.47-0.68)
Mymensingh 460 (6.28) 279 (60.7) 181 (39.3) 0.39 (0.31-0.50) <ot
Rajshahi 837 (11.43) 584 (69.8) 253 (30.2) 0.59 (0.49-0.73)
Rangpur 944 (12.89) 769 (81.5) 175 (18.5) 1.13 (0.92-1.40)
Sylhet 634 (8.65) 408 (64.4) 226 (35.6) 0.46 (0.38-0.57)
Maternal socioeconomic factors
Wealth index (n =7,326)
Poor 2,163 (29.52) 1,481 (68.5) 682 (31.5) 1
Middle 4,511 (61.58) 3,294 (73.0) 1,217 (27.0) 1.24 (1.11-1.39) <0.001
Rich 652 (8.90) 543 (83.3) 109 (16.7) 2.29 (1.83-2.87)
Mother’s education (n =6,293)
No education 1884 (29.94) 1,295 (68.7) 589 (31.3) 1
Up to secondary 3,575 (56.81) 2,644 (74.0) 931 (26.) 1.29 (1.14-1.46) <0.001
Higher secondary or above 834 (13.25) 671 (80.5) 163 (19.5) 1.87 (1.54-2.28)
Home environment factors
If anyone reads a book to the child (n =7,323)
No one reads a book 2,375 (32.43) 1,578 (66.4) 797 (33.6) 1
Someone reads a book 4,948 (67.57) 3,739 (75.6) 1,209 (24.4) 1.56 (1.40-1.74) <0001
If anyone tells a story to the child (n =7,324)
No one tells a story 2,419 (33.03) 1,630 (67.4) 789 (32.6) 1
Someone tells a story 4,905 (66.97) 3,687 (75.2) 1,218 (24.8) 1.46 (1.32-1.63) <0001
If anyone sings a song to the child (n =7,325)
No one sings a song 3,220 (43.96) 2,271 (70.5) 949 (29.5) 1
Someone sings a song 4,105 (56.04) 3,047 (74.2) 1,058 (25.8) 1.20 (1.09-1.33) <0001
If anyone plays with the child (n =7,326)
No one plays with the child 3,047 (41.59) 2,193 (72.0) 854 (28.0) 1
Someone plays with the child 4,279 (58.41) 3,125 (73.0) 1,154 (27.0) 1.06 (0.95-1.17) 03
Children’s nutritional status
Stunting (n =7,025)
Severe stunting 577 (8.21) 374 (64.8) 203 (35.2%) 1
Mild/ Moderate 1,470 (20.93) 1,011 (68.8) 459 (31.2) 1.19 (0.98-1.46) <0.001
No stunting 4,978 (70.86) 3,733 (75.0) 1,245 (25.0) 1.63 (1.36-1.95)

(Continued)
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TABLE 1 (Continued)

10.3389/fpubh.2023.1209068

Variables Total N (%) Developmentally on track Unadjusted OR (95% ClI) p-value
Yes; n (%) No; n (%)

Underweight (1 =7,090)

Severe underweight 369 (5.20) 234 (63.4) 135 (36.6) 1

Mild/ Moderate 1,455 (20.52) 1,027 (70.6) 428 (29.) 1.38 (1.09-1.76) <0.001

Healthy 5,266 (74.27) 3,900 (74.1) 1,366 (25.9) 1.65 (1.32-2.05)

OR, Odds Ratio; CI, Confidence Interval

TABLE 2 Multivariable logistic regression models provide adjusted odds ratio (95% Confidence interval) of each domain of adequate ECD.

Variables Literacy numeracy Physical

Social-emotional Learning Overall ECDI

Adjusted Odds Ratio (95% Confidence Interval)

Age of children (Ref: 3 years)

Aged 4years 3.29 (2.90-3.74) 1.60 (1.03-2.49)

1.28 (1.41-1.44) 1.48 (1.24-1.78) 2.02(1.79-2.28)

Girls (Ref: Boys) 1.12 (0.99-1.26) 1.01 (0.66-1.55)

1.48 (1.32-1.67) 1.02 (0.86-1.22) 1.39 (1.24-1.57)

Wealth index (Ref: Poor)

Middle 1.46 (1.24-1.71) 1.29 (0.79-2.12)

0.97 (0.84-1.12) 1.19 (0.96-1.47) 1.12 (0.97-1.29)

Rich 2.03 (1.59-2.59) 3.50 (0.98-12.49)

1.21 (0.95-1.55) 1.58 (1.07-2.31) 1.79 (1.37-2.34)

Mother’s Education (Ref: No education)

Up to secondary 1.40 (1.20-1.63) 1.43 (0.87-2.35)

0.97 (0.84-1.11) 1.11 (0.90-1.36) 1.11 (0.97-1.28)

Higher secondary 2.04 (1.64-2.52) 0.70 (0.35-1.39)

1.06 (0.86-1.32) 1.21 (0.87-1.70) 1.39 (1.11-1.75)

Home Environment (Ref: No)

Someone reads a book 3.63(2.96-4.43) 0.49 (0.27-0.90)

1.02 (0.87-1.19) 1.21 (0.96-1.54) 1.26 (1.08-1.48)

Someone tells a story 1.34 (1.11-1.62) 1.93 (1.01-3.68)

1.09 (0.93-1.29) 0.88 (0.68-1.14) 1.29 (1.09-1.53)

Someone sings a song 1.15 (0.98-1.35) 0.82 (0.46-1.49)

1.03 (0.89-1.19) 0.98 (0.78-1.23) 1.06 (0.91-1.24)

Someone plays with the child 0.73 (0.63-0.84) 1.14 (0.68-1.93)

0.97 (0.85-1.11) 0.78 (0.63-1.27) 0.78 (0.68-1.49)

Stunting status (Ref: Severe stunting)

No stunting 1.55(1.13-2.12) 1.54 (0.67-3.49)

1.14 (0.88-1.47) 1.35(0.95-1.92) 1.31 (1.02-1.68)

Mild/ Moderate 1.01 (0.73-1.39) 1.53 (0.66-3.53)

1.04 (0.80-1.34) 1.18 (0.84-1.68) 1.09 (0.85-1.41)

Underweight status (Ref: Severe underweight)

Normal weight 1.35(0.93-1.97) 1.47 (0.59-3.65)

1.14 (0.84-1.53) 1.29 (0.85-1.95) 1.32(0.98-1.77)

Mild/Moderate 1.17 (0.80-1.71) 1.59 (0.63-3.96)

1.20 (0.88-1.60) 1.19 (0.79-1.79) 1.26 (0.94-1.69)

Administrative Division (Ref: Dhaka)

Chattogram 1.03 (0.84-1.26) 0.71 (0.31-1.58) 0.56 (0.45-0.69) 0.74 (0.55-0.99) 0.79 (0.64-0.97)
Barisal 1.20 (0.94-1.52) 2.38 (0.64-8.83) 0.39 (0.30-0.49) 0.77 (0.51-1.03) 0.51 (0.39-0.64)
Khulna 0.72 (0.58-0.88) 1.49 (0.53-4.14) 0.37 (0.30-0.46) 1.09 (0.79-1.53) 0.52 (0.42-0.64)
Mymensingh 1.34 (1.01-1.80) 0.19 (0.08-0.41) 0.33 (0.25-0.44) 1.03 (0.66-1.62) 0.39 (0.30-0.52)
Rajshahi 0.66 (0.52-0.83) 0.98 (0.37-2.61) 0.52 (0.41-0.65) 1.15 (0.80-1.64) 0.56 (0.45-0.71)
Rangpur 0.91 (0.72-1.14) 0.32 (0.15-0.69) 0.99 (0.77-1.27) 1.23 (0.87-1.75) 1.14 (0.89-1.46)
Sylhet 1.01 (0.77-1.34) 1.35 (0.36-5.04) 0.45 (0.34-0.58) 0.61 (0.42-0.87) 0.53 (0.41-0.69)

with stunting. A healthy child showed 1.55 times higher literacy-
numeracy attainment (aOR=1.55, 95% CI=1.13-2.12) and 1.39
times higher overall ECD status (aOR=1.31, 95% CI=1.02-1.68)
compared to the children with severe stunting (Table 2).

The home environment factors, which include parental
involvement in children’ activities, were also identified as significant
associated with ECD status. For example, reading a book to the child
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had 3.63 times (aOR=3.63, 95% CI=2.96-4.43) and telling a story
had 1.34 times (aOR=1.34, 95% CI=1.11-1.62) more likely to attain
the literacy-numeracy compared to their counterparts. These
activities are also significantly associated with their overall ECD
status. Parents participating in telling stories to the child were 1.29
times (aOR=1.29, 95% CI=1.09-1.53) higher developmentally on
track (Table 2).
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Discussion

According to this study, rural children aged 4-5years without a
supportive home environment were more likely to experience
developmental delays. The age and sex of the child, household wealth
index, and the mother’s level of education were significantly associated
with the ECD status. Also, a substantial divisional variation has been
revealed indicating some associations at the community level.

We found children of 4years had a higher odd of having ECD
on-track status than children of 3 years. This finding is also in line with
the previous Bangladeshi studies worked on ECD status among children
(28, 31). Age is also favorably correlated with the socio-emotional,
literacy-numeracy, physical and learning domains, according to our
research. Another study in Nepal found that older children had better
development than younger children (2). Another study also identified
that 4-year-old children had greater levels of cognitive and socio-
emotional development than children who were 3 years old (14). This
could be explained by taking into account the brain growth, where white
matter volume rises linearly with age and has an impact on learning and
motor functions of a child (32). In this study, the girls were more
developmentally on-track than the boys, particularly in the social-
emotional domain and overall ECD status. A similar finding was found
where boys showed delayed development than girls (1, 28, 33). Emerson
et al. also showed that Bangladesh, Pakistan, and Vietnam had higher
rates of males with developmental delays than females (32).

After accounting for other variables, mother’s higher education
was found to be a significant factor associated with the literacy-
numeracy domain, and overall ECDI. This result supports the findings
of previous studies that lower education of mothers is significantly
associated with the delayed development outcomes for children (1, 28,
34). As the early life of a child is nurtured by their mother exclusively,
educated mothers have better communication and learning skills,
which in turn influences better development (35). Furthermore, a
plausible explanation of our finding could be that a mother’s education
is crucial for a child’s early growth, and her intellect has an impact on
the child’s development as they grow older (36, 37).

Compared to the poor counterpart, children from households with
rich wealth status had better chance to attain overall ECD status,
particularly in the literacy-numeracy and learning domains. This result
aligns with the previous similar Bangladeshi studies (28, 31). This is
due to that low socio-economic condition is associated with adequate
food, safe water, and sanitation facilities as well as a mother’s education
which in dearth provokes inadequate development and increases
susceptibility to infections (34). Previous study also identified an
association between lower wealth index and poor development of
children (38). A study in Kenya revealed that inadequate family income
negatively affects ECD (35). The aforementioned problems may
frequently appear together, and their combined effect has a negative
impact on a child’s overall development, which can be seen in infancy
but worsens over time. A study also discovered that children from
low-income households could not develop the same level of cognitive
and verbal skills as children from higher-income families (17).

When looking at the home environment factors, we found that
reading books and telling stories to the children were positively
associated with the overall ECD status and literacy-numeracy domain.
Previous literature also documented that childhood growth had a
significant relationship with parental involvement in children’s
learning activities such as reading books, and telling stories to them
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(28, 31, 39). A Bangladeshi study also identified that if a child has
access to children’s books and their mother or other primary caregiver
reads or tells stories to them, the child responds favorably to the
development of the literacy-numeracy domain (31). The house and its
surroundings are critical for a child’s early development since the
home and its surroundings provide the child with their first lesson,
care, and nourishment (7). The influence of the home environment
was revealed to be a significant factor on cognitive development (40,
41). It is evidenced that the development of a child’s motor function is
greatly influenced by the home environment and parent-child
interactions (42).

Stunting was negatively associated with the ECD status in this
study. Early stunting is caused by undernutrition and recurrent
infection, both of which could be results of poor wealth quintile (43,
44). The literacy-numeracy domain and overall development ECDI
were found to be adversely impacted by severe stunting. Children with
any kind of stunting were related to significantly lower ECD scores in
a prior study conducted among 98,189 children aged 36-59 months in
34 Low-and-Middle-Income Countries (LMICs) (3). Stunted children
also showed significantly lower scores of ECD than their healthy peers
on cognitive, motor, language, and social-emotional scales in a
MAL-ED study in Bangladesh (34).

Strengths and limitations

The study gives new epidemiological evidence that could be used
to do more research on the effects of a supportive home environment
on ECD. Still, using these measures gave us useful information about
how different home environment variables are related to ECD. The best
thing about this study is that it is a nationwide survey with a large
sample of 36- to 59-month-old children. This is based on the fact that
rural people are often ignored, which makes the study stronger. It was
a cross-sectional study that limits causal inference. Moreover, some
information regarding ECD was retrospective, which may introduce
recall bias. Another limitation of this study is the age group to
investigate ECD, which was confined to three to 4 years, which limits
us from evaluating the changes that occur after 4 years of children. The
MICS survey data are limited to its available covariates. Therefore, it
was impossible to control for some essential factors like the nutritional
status of parents, genetic factors, and children’s dietary intake, which
could be significant contributors to ECD. Besides, we only incorporated
data from rural children only to know the scenario of the ECD status
in the rural context and to know its association with home environment
factors; however, disaggregated data by urban-rural areas would
be instrumental in understanding the impact of home environment on
ECD among overall Bangladeshi children.

Conclusion

Home environment factors like reading books and telling stories
to children were found to be significantly associated with ECD in
rural areas of Bangladesh. Besides, most rural Bangladeshi children
who were developmentally on-track belonged to households with
higher wealth status than those from poor households, who typically
had developmental delays. Delayed childhood development was
higher among children of mothers with little or no formal education.
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Our study’s findings would assist in implementing the essential public
health intervention focusing on the targeted factors to enhance the
ECD program especially in the rural Bangladeshi context. Hence,
policymakers and public health professionals working to enhance
ECD status should consider the study’s findings. Policymakers in
rural Bangladesh may also emphasize enhancing mother’s education
and training to enrich home environments through cognitive
development to enhance ECD status.
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