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Abstract
Introduction: Information on child development is limited in Nepal, where a large number of 
children suffer from the negative consequences of poverty, nutritional deficiencies, and inadequate 
learning opportunities. The study aims to determine the proportion of children developmentally 
on track and its associated factors among 2870 children under 5 years using data from Multiple 
Indicator Cluster Survey. Methods: We used bivariate analysis and multivariate logistic regression to 
determine the association among household and maternal variables and child characteristics with the 
Child Development Index. Results: The multivariate analysis showed that age, province, educational 
status, wealth index quintile, health insurance, stunting, and functional disability were associated with 
the Child Development Index (P < 0.05). The odds of child being developmentally on track at 4 years 
was more than two times (adjusted odds ratio [AOR] = 2; 95% confidence interval [CI]: 1.7–2.37) 
than of 3 years. Literate mothers had higher odds (AOR = 1.56 [95% CI: 1.29–1.89]) of child being 
developmentally on track compared to illiterate mothers. The odds of child being developmentally 
on track in the richest quintile was more than three times (AOR = 3.43 [95% CI: 2.39–4.91]) than 
child of the poorest quintile. With regard to stunting, there were higher odds of children who were 
not stunted (AOR = 1.35 [95% CI: 1.12–1.64]) being developmentally on track. Children who 
lack functional difficulty were more than six times (AOR = 6.7 [95% CI: 3.2–14.02]) on being 
developmentally on track. Children having health insurance were higher odds (AOR = 1.81 [95% CI: 
1.04–3.15] P = 0.034) on being developmentally on track. Conclusion: The study found different 
factors such as age, province, educational status, wealth index quintile, health insurance, stunting, 
and functional disability associated with the Child Development Index providing insights to establish 
specific interventions based on socioeconomic barriers of household and health outcomes of children 
for ensuring child development.
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Introduction
Early childhood is an elementary period 
for a child’s development as quick gains 
in physical, cognitive, and socioemotional 
domains comprise “building blocks” of 
children’s later development.[1,2] Early 
Childhood Development (ECD) has 
been generally perceived as conceivably 
having exceptional yields of life cycle 
globally.[3] The intellectual, socioemotional 
and physical well-being improvements 
of children are contributing factors in 
schooling attainment, obtaining expertise, 
and health and socioeconomic status further 
down in life.[3,4] An estimated 250 million 
children from developing countries are not 
able to satisfy their developmental potential 
in the initial 5 years of life,[5] which 

probably implies that they are generously 
less ready to make educational opportunities 
later in life and have negative consequences 
on productivity, health and financial status 
as grown-ups.[1‑3] The recent global database 
shows that the proportion of the Child 
Development Index was comparatively 
low in Sub-Saharan and South Asian 
region. Although only accounting for 53% 
of live births worldwide in 2020, two 
regions – Sub-Saharan Africa and Southern 
Asia – are responsible for more than 80% 
of the 5.0 million under‑five fatalities. 
The primary causes of death for children 
under five continue to be congenital 
malformations, preterm delivery problems, 
birth asphyxia, and other infectious diseases 
such pneumonia, diarrhea, and malaria.[6] It 
is important for a country’s health system 
to focus and invest on early childhood 
as ECD is a goal of the 2015 Sustainable 
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Development Goals of the United Nations, which is backed 
by a growing body of evidence and rising worldwide interest 
in this area. Improved access to high-quality ECD, care, 
and preprimary education is the goal of target 4.2. Indicator 
4.2.1, “the proportion of children under 5 years of age 
who are developmentally on track in health, learning, and 
psychosocial well-being, by sex,” tracks progress toward 
reaching this goal. The most efficient and economical 
ways to avoid future high spending on health and poverty 
alleviation service costs are to invest in early childhood. 
Delay in child development is an aggregate interaction that 
begins as early as in the womb, and once started, might be 
hard to invert during school years and adulthood.[5] Between 
birth and 5 years of age, children build up psychological 
abilities that permit them to look after consideration, 
comprehend and follow directions, speak with others, and 
take care of perplexing issues.[7] Children’s encounters of 
early warm and responsive interaction with parental figures 
and peers can assist them with creating basic social and 
enthusiastic capabilities, including the capacity to coexist 
with others and freely oversee negative feelings and make 
their own decisions. Social determinants play a crucial part 
in the early stages of conception, pregnancy, and postnatal 
times of children’s development.[7,8] Delicate periods in the 
brain and natural development start prenatally and proceed 
all through childhood and adolescence.[8] The degree to 
which these cycles lead to sound development relies on the 
characteristics of encouragement, support, and nurturance 
in the social conditions in which children live, learn, and 
developed.[9] Along these lines, the social climate is an 
essential determinant of early child development and, 
thusly, early child development is a determinant of health, 
prosperity, and acquiring abilities across the equilibrium of 
the life course.[8‑10]

Family poverty can influence the degree to which children’s 
essential necessities are met: needs such as safe housing, 
nutritious meal, and high-quality care.[10,11] Destitution 
expands exposure to psychosocial and biological risk factors 
that frequently happen all the while and compromise early 
brain development.[12] Strong connections were shown 
among poverty and cognitive and language improvement. 
These deferrals might be interceded through numerous 
mechanisms, including increased stress, restricted access to 
material and social assets, deficient stimulation, and poor 
nutritional status.[10‑12] Children suffering from malnutrition 
may have poorer school achievement and cognitive and 
language abilities.[13,14] Although many nutrients are necessary 
for brain development, the impact of nutrient deficiencies 
depends on the timing and degree of nutrient deprivation, 
the possibility of recovery, and the child’s environment.[15] 
Undernutrition in a child’s earliest years has detrimental 
impacts on developmental domains, as children in their early 
years have the most rapid changes in brain development. 
Stunting is associated with concurrent and later cognitive 
delay or deficit and poor school achievement.[16‑18]

The country faces a number of problems such as poor quality 
and unequal access, remote location, gender, and social 
and cultural disparities. Poverty, social marginalization, 
disability, migration, social norms, and gender bias are 
major obstacles to enrollment and attendance in early 
childhood education.[8] Although child development is a 
growing concern in Nepal, there is a lack of evidence 
and studies on ECD in Nepal. ECD index (ECDI) was 
calculated for the first time in the sixth round of the 
Multiple Indicator Cluster Survey (MICS) of 2019, and, 
hence, this study will provide an important opportunity 
for informing national ECD policy in the context of 
Nepal. The Global MICS was developed by UNICEF in 
1995 as an international multi-purpose household survey 
program to support countries in collecting internationally 
comparable data on a wide range of indicators in relation to 
the situation of children and women. The MICS provides a 
reliable source of information on the survival, development, 
and protection of children to inform evidence-based 
decision-making by planners, policymakers and program 
implementers.[19] The analysis of ECD will provide 
policymakers with fresh information regarding factors 
related to ECD in Nepal so as to use the evidence to design 
the interventions. Children who receive proper support in 
their early years are healthier, more educated, and more 
likely to contribute to society and the global economy; 
thus, long-term investments in child development laws and 
programs will pay off. We assessed the ECDI data from the 
MICS to estimate the status of developmentally on-track 
children and the social determinants associated with it.

Methods
The study extracted the data from the MICS, nationally 
representative and internationally comparable descriptive 
cross-sectional household survey. MICS was conducted in 
2019 by the Central Bureau of Statistics (CBS) with the 
technical and financial support from UNICEF.[19,20] The 
MICS children’s dataset included about 6749 children (age 
ranging from birth to 5 years), among which, we included 
children of 3 and 4 years where the Child Development 
Index was assessed, resulting in a subset of 2870 children 
for analysis. ECD comprises ordered progression of motor, 
cognitive, language, socioemotional and regulatory skills, 
and capacities across the first few years of life.[21] Physical 
growth, literacy and numeracy skills, socioemotional 
development, and readiness to learn are important domains 
of overall development of the child, and lead the foundation 
for later life and set the direction and picture for health, 
learning, and well-being.[22] A 10-item module was used to 
calculate the ECDI. The 10 items are used to determine if 
children are developmentally on track in four domains:
• Literacy‑numeracy: Children are identified as being 

developmentally on track based on whether they can 
identify/name at least ten letters of the alphabet, whether 
they can read at least four simple, popular words, and 
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whether they know the name and recognize the symbols 
of all numbers from 1 to 10. If at least two of these 
are true, then the child is considered developmentally 
on track

• Physical: If the child can pick up a small object with 
two fingers, like a stick or a rock from the ground and/
or the mother/caretaker does not indicate that the child 
is sometimes too sick to play, then the child is regarded 
as being developmentally on track in the physical 
domain

• Socialemotional: Children are considered to be 
developmentally on track if two of the following are 
true: If the child gets along well with other children, if 
the child does not kick, bite, or hit other children, and if 
the child does not get distracted easily

• Learning: If the child follows simple directions on how to 
do something correctly and/or when given something to 
do, can do it independently, then the child is considered 
to be developmentally on track in this domain.

ECDI is then calculated as the percent of children who 
are developmentally on track in at least three of these four 
domains. The independent variables for the study were the 
individual child-level characteristics, mother characteristics, 
and household characteristics. Child-level characteristics 
include the age (36–47 months and 48–59 months), sex 
of the child, number of siblings (continuous), and the 
nutritional status measured by stunting (binary), which 
is profoundly known as a height-for-age Z‑score <−2.0), 
underweight (binary) which is known as weight-for-age 
Z‑score <−2.0, and wasting (binary) which is known as 
weight-for-health Z‑score <−2.0. Moreover, children with 
functional difficulty or disability as a child experiencing 
any form of impairment (even among those using assistive 
devices) in any of these domains: seeing, hearing, walking, 
communication, learning, controlling behavior, self-care, 
remembering, concentrating, accepting change, making 
friends, anxiety, and depression was considered as an 
independent variable. Child health outcomes, such as 
diarrhea and acute respiratory infection (ARI), were also 
used as independent variables. Mother characteristics 
include the mother’s educational attainment (none, 
illiterate, or literate) and mother’s functional abilities. 
Household-level characteristics include household wealth 
index (poorest, second, middle, fourth, and richest) as 
assessed through household amenities, facilities and assets, 
and the presence of health insurance. The wealth index 
is a composite indicator of wealth is assumed to capture 
the underlying long-term wealth through information 
on the household assets and is intended to produce a 
ranking of households by wealth, from poorest to richest. 
In addition, this study includes three community-level 
variables, as the place of residence (rural, urban), and 
provincial levels (seven provinces). These variables were 
selected based on the literature and their availability in the 
dataset.[23‑25]

Ethical approval

The survey protocol was approved by CBS as per the 
Statistical Act (1958) in September 2018. The Statistical 
Act enables CBS to carry out surveys according to 
the government’s ethics protocol without involving an 
institutional review board. Since this study involved the 
analyses of publicly available anonymized secondary 
data, ethical approval from respective institutions was not 
required.

Statistical analysis

Data were extracted in SPSS and the SPSS datasets was 
imported to R statistical program for further analyses. 
Data analyses in this study comprise descriptive analysis, 
bivariate analysis, and logistic regression analysis. All the 
data were weighted to account for the complex sample 
design, such as stratified sampling and probabilities of 
unequal sample selection between regions. Pearson’s 
Chi-squared test was used to determine children’s 
characteristics, mother’s characteristics, and household 
characteristics among children who were developmentally 
on track. Logistic regression analysis was performed to 
examine the effects of the determinants on the outcomes. 
Initially, explanatory determinants were included in the 
model one at a time to examine their univariate relationship 
with the outcome. Multivariate logistic regression models 
were then used to identify the most important determinants 
for each outcome. A P < 0.05 was used to define the 
statistical significance. Adjusted odds ratios (AORs) as well 
as their 95% confidence intervals (95% CI) were used to 
depict the independent relationship between predictors and 
dependent variables. All statistical analyses for this study 
were conducted using the R program for statistical analysis.

Results
Background characteristics of the children

Table 1 presents the distribution of children aged 3–4 years 
by sociodemographic characteristics, including age, place 
of residence, gender, province, mother’s educational 
status, wealth index quintile, and child’s height and weight 
measurements. More than half (51.8%) of the children were 
male. The mean age was found to be 3.49 ± 0.5 years. 
More than three‑fifths (65.3%) of the children resided 
in urban areas and 34.7% resided in the rural areas. The 
majority of child aged 3–4 years were from Madhesh 
province (24.6%), followed by Lumbini province and 
Bagmati province at 18.0% and 17.9%, respectively. 
Majority (22.7%) of them belonged to the poorest quintile 
category. Regarding mother’s education, one-third (33.4%) 
had completed their primary education (grades 1–8) and 
28.4% of them reported being illiterate. Less than five 
percent of children had health insurance. Regarding their 
nutritional status, more than three‑fifths (64.3%) of the 
children were stunted, whereas one-fourth (25.8%) of 
the children were underweight and 9.3% of the children 
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had wasting. Only 1.5% of the children had any form of 
functional difficulties. Majority (92.2%) of the children did 
not have an episode of diarrhea in the 2 weeks before the 
survey. One‑fifth (20.7%) of the children had symptoms of 
ARI.

Early Child Development Index

Developmental potential in early childhood is measured as 
an index, addressed in the MICS, that evaluates children 
aged 36–59 months in four areas: literacy/numeracy, 
physical, socialemotional, and learning. The MICS survey 
provides index score as the level of a child aged 36–
59 months who are on track in at least three of the four 
domains. Table 2 presents information regarding ECDI. 
Slightly more than two‑fifth (40.4%) were developmentally 
on track for this literacy-numeracy domain. 
Majority (96.9%) of the children were developmentally 
on track for the physical domain. More than half (56%) 
were developmentally on track for socioemotional domain. 
Majority (90.4%) of the children were developmentally on 
track for the learning domain. About 65.2% of children 
were developmentally on track for four domains.

Association between sociodemographic characteristics, 
nutritional status, health outcomes, and early Child 
Development Index

Table 3 shows the association between sociodemographic 
characteristics of children, mothers, and households with 
ECDI. The findings revealed that age, area, province, 
educational status, wealth index quintile, coverage of health 
insurance, functional difficulties, stunting, underweight, and 
diarrhea were statistically significant for the child being 
developmentally on track (P < 0.05). Children aged 4 years 
old were developmentally on track (73%) in comparison 
to children aged 3 years old (57.8%). Similarly, based on 
the residential setting, children belonging to urban areas 
were more developmentally on track (68%) compared 
to children belonging to rural settings (60%). Province 
wise, children from Gandaki province were more (79.5%) 
developmentally on track, followed by Bagmati (73.9%) 
compared to children from other provinces. Children 
from Karnali were the least (55%) developmentally 
on track, followed by Madhesh province (55.8%). In 
terms of mothers’ literacy, children whose mothers were 
literate were found to be more (70.9%) developmentally 
on track compared to those whose mothers were not 
literate. The wealth index quintile results portray that the 
children from the richest quintile were more (83.7%) 
developmentally on track in comparison to children from 

Table 1: Sociodemographic characteristics of children
Background characteristics 
Sociodemographic characteristics

n=2870, 
n (%)

Gender
Male 1487 (51.8)
Female 1383 (48.2)

Age, mean±SD 3.49±0.5
Place of residence

Urban 1875 (65.3)
Rural 995 (34.7)

Province
Province 1 465 (16.2)
Madhesh 583 (24.6)
Bagmati 513 (17.9)
Gandaki 195 (6.8)
Lumbini 515 (18.0)
Karnali 189 (6.6)
Sudarpaschim 285 (9.9)

Wealth index quintile
Poorest 652 (22.7)
Second 584 (20.3)
Middle 590 (20.6)
Fourth 573 (20.0)
Richest 472 (16.4)

Mothers education
Illiterate 816 (28.4)
Primary 959 (33.4)
Secondary 905 (31.5)
Higher 191 (6.6)

Child’s weight (kg), mean±SD 13.69±3.39
Child’s height (cm), mean±SD 97.52±41.07
Attendance to early childhood education

Attending 1782 (62.1)
Not attending 1089 (37.9)

Had health insurance
Yes 106 (3.7)
No 2764 (96.3)

Nutritional status
Stunting

Yes 1817 (64.3)
No 1009 (35.7)

Underweight
Yes 737 (25.8)
No 2120 (74.2)

Wasting
Yes 262 (9.3)
No 2569 (90.7)

Child functional abilities
Yes 42 (1.5)
No 2828 (98.5)

Child health outcomes
Diarrhea

Yes 218 (7.6)
No 2652 (92.4)

Acute respiratory infection

Table 1: Contd...
Background characteristics 
Sociodemographic characteristics

n=2870, 
n (%)

Yes 593 (20.7)
No 2277 (79.3)

SD: Standard deviation

Contd...
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the poorest quintile (52.9%). Out of the 3.7% of children 
who had health insurance coverage, 83.5% were found 
to be developmentally on track. More than two-thirds of 
children who were not underweight (67.1%) were also 
developmentally on track. For those children who did 
not have any functional difficulties were more (65.8%) 
developmentally on track in comparison to children who 
were not developmentally on track (34.2%). The result 
further validates that the children who did not have 
diarrhea were more (66.8%) developmentally on track in 
comparison to children who had diarrhea (53.5%).

Factors associated with Child Development Index in 
multivariate logistic regression

The multivariate logistic regression shows the factors that 
were significantly associated with the Child Development 
Index after controlling for other factors, including age, 
province, educational status, Wealth Index quintile, 
stunting, presence of health insurance, and absence of 
functional disability (P < 0.05). The odds of children 
being developmentally on track at 4 years were two 
times (AOR = 2 [95% CI: 1.7–2.37], P < 0.001) more than 
the children at 3 years. Similarly, literate mothers had nearly 
two times (AOR = 1.56 [95% CI: 1.29–1.89], P < 0.001) of 
children being developmentally on track than the illiterate 
mothers. With regard to province, children from Madhesh 
province, Bagmati province, Lumbini province, Karnali 
province, and Sudarpashchim province were lower odds 
for being developmentally on track in comparison to the 
children from Province 1. The odds of the children being 
developmentally on track while falling into the richest 
quintile were more than three times (AOR = 3.43 [95% 
CI: 2.39–4.91], P < 0.001) than the children falling into 
the poorest quintile. With regard to stunting, children who 
were not stunted were more likely (AOR = 1.35 [95% 

CI: 1.12–1.64], P < 0.001) of being developmentally on 
track than children who were stunted. For those children 
who did not have functional difficulty were more than six 
times (AOR = 6.7 [95% CI: 3.2–14.02], P < 0.001) of the 
child being developmentally on track than children who 
had functional difficulty. Likewise, the child having health 
insurance was nearly two times (AOR = 1.81 [95% CI: 
1.04–3.15], P = 0.034) on being developmentally on track 
compared to a child without health insurance as [Table 4].

Discussion
The present study contributes to a growing literature on ECD 
in the context of Nepal. To our knowledge, it is the first study 
to show the population-level association between factors 
associated with ECD in Nepal. The findings showed that 
about 65% of children were developmentally on track. There 
was still a considerable percentage of children who were not 
on track and the evidence presented underscores the urgent 
need to scale up ECD initiatives. The proportion of children 
on track was slightly higher than that of the South Asian 
region, which stated that 62% of children were on track.[26] 
This echoes with a study, stating that ECD service provision 
in the south asian region  appears fragmented and it support 
for both policy and implementation intervention.[27] Social 
determinants such as age, province, mother’s education, 
and wealth quintile were associated with ECD as consistent 
with numerous studies.[9,11,13,17] Children aged 4 years were 
comparatively developmentally on track compared to children 
aged 3 years. There is substantial evidence that the effects 
on ECD increases with child’s age, as shown in countries 
such as India, Indonesia, and Peru.[11] Similarly, having a 
mother with an educational background was also significantly 
associated with ECD, as documented in other studies that 
having a mother in the highest category of education had 
a positive association with ECD.[28‑30] One possibility is 
that educated women may have greater information and 
economic resources within the household which leads to 
more investments in children’s nutrition and health care.[28,30] 
A study in a developing country showed that lower-class 
mothers of Asian and African origin perceived that infants 
attain development skills in later ages in their life.[28,29]

Children belonging to Madhesh, Bagmati, Lumbini, 
Karnali, and Sudurpashchim provinces seemed not to be 
developmentally on track in comparison to children from 
Province 1. In Nepal, there exist significant disparities in 
reproductive, maternal, newborn, and child health outcomes 
and intervention coverage among seven provinces. Health 
outcomes and service utilization are generally low in 
provinces that are comparatively disadvantaged in terms of 
underlying factors such as geography and socioeconomic 
status (Madhesh and Karnali provinces) and among the 
poorest households.[31] Moreover, the provincial comparison of 
development status in Nepal reinforces these findings where 
the data obtained from Nepal Human Development reports 
shows that Karnali, Madhesh, and Sudurpashchim have the 

Table 2: Early child development of children
Early child development n=2870, n (%)
Developmentally on track for the 
literacy-numeracy domain

Yes 1160 (40.4)
No 1710 (59.6)

Developmentally on track for the physical domain
Yes 2781 (96.9)
No 89 (3.1)

Developmentally on track for the 
social-emotional domain

Yes 1607 (56.0)
No 1263 (44.0)

Developmentally on track for learning the domain
Yes 2593 (90.4)
No 277 (9.6)

Early Child Development Index score
Yes 1871 (65.2)
No 999 (34.8)
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Table 3: Association between selected variables and Child Development Index
Characteristics Child Development Index χ2 (df) P

Yes, n (%) No, n (%) Total, n (%)
Age (years)

3 849 (57.8) 619 (42.2) 1468 (51.1) 72.40 (1) <0.001
4 1023 (73.0) 379 (27.0) 1402 (48.9)

Gender
Male 963 (64.8) 523 (35.2) 1487 (51.8) 0.22 (1) 0.633
Female 908 (65.6) 475 (34.4) 1383 (48.2)

Area
Urban 1275 (68.0) 601 (32.0) 1875 (56.3) 17.89 (1) <0.001
Rural 597 (60.0) 397 (40.0) 995 (43.7)

Province
Province 1 358 (76.9) 107 (23.1) 465 (16.2) 108.6 (6) <0.001
Madhesh 395 (55.8) 312 (44.2) 707 (24.6)
Bagmati 380 (73.9) 134 (26.1) 513 (17.9)
Gandaki 155 (79.5) 40 (20.5) 195 (6.8)
Lumbini 309 (60.0) 206 (40.0) 515 (15.2)
Karnali 104 (55.0) 85 (45.0) 189 (11.3)
Sudarpaschim 171 (59.9) 114 (40.1) 285 (12.9)

Educational status
Illiterate 415 (50.9) 401 (49.1) 816 (27.8) 92.5 (1) <0.001
Literate 1457 (70.9) 598 (29.1) 2054 (72.2)

Wealth index quintile
Poorest 346 (52.9) 305 (47.1) 805 (27.8) 119.3 (4) <0.001
Second 351 (65.6) 233 (34.4) 587 (20.3)
Middle 395 (67.9) 195 (32.1) 577 (19.9)
Fourth 384 (70.1) 164 (29.9) 548 (18.9)
Richest 319 (83.7) 62 (16.3) 381 (13.1)

Health insurance coverage
Yes 89 (83.5) 17 (16.5) 106 (3.7) 17.5 (2) <0.001
No 1784 (64.5) 981 (35.5) 2764 (96.3)

Weight, mean±SD 13.9±2.7 13.3±4.4 13.7±3.4 0.066
Height, mean±SD 97.1±18.4 98.4±64.9 97.5±41.1 0.927
Stunting

No 1268 (69.8) 549 (30.2) 1817 (64.3) 42 (1) <0.001
Yes 582 (57.7) 427 (42.3) 1009 (35.7)

Underweight
No 1423 (67.1) 669 (32.9) 2120 (74.2) 11.6 (1) <0.001
Yes 443 (60.1) 294 (39.9) 737 (25.8)

Wasting
No 1675 (65.2) 894 (34.8) 2569 (90.7) 0.15 (1) 0.375
Yes 174 (66.4) 88 (33.6) 262 (9.3)

Functional difficulties
Has functional difficulty 11 (24.8) 32 (75.2) 43 (1.5) 30.2 (1) <0.001
Has no functional difficulty 1861 (65.8) 967 (34.2) 2828 (98.5)

Diarrhea
No 1785 (66.8) 887 (33.2) 2672 (92.2) 16.3 (1) <0.001
Yes 121 (53.5) 105 (46.5) 226 (7.8)

Acute respiratory infection
No 1812 (65.2) 969 (34.8) 2781 (96.9) 0.09 (1) 0.758
Yes 60 (67.4) 29 (32.6) 89 (3.1)

SD: Standard deviation

least Human Development Index compared to Province 1.[32] 
These factors are associated with a comparatively higher 
proportion of children being developmentally on track 

in these provinces. Children belonging to higher-income 
households did better on all indicators of ECDI compared 
with their peers in lower-income households.
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There is substantial evidence that inequalities in early 
childhood care and development in low-/middle-income 
countries (LMICs) also show that in most countries, children 
living in the wealthiest household fared markedly better on 
the child being developmentally on track.[3,26,33] This study 
also demonstrated the findings of the 2016 MICS study that 
postulated the family poverty affects ECD.[3,5] Evidence 
shows that low‑income families have insufficient schooling, 
limiting their ability to provide their children with a 
sensitive, stimulating environment.[34,35] Children with health 
insurance were more likely to be developmentally on track. 
Prior research on health insurance and health outcomes 
shows evidence that families who had access to health 
insurance had a positive effect on infants between birth and 

5 years of age.[33] It showed that health insurance improves 
the health status of children as it reduces medical costs and 
increases family consumption on food which eventually 
leads to the development of children’s well-being.[33] 
Underweight and stunting showed a positive association 
with ECD through bivariate analysis. However, stunting 
was associated with ECD in our population-level analysis. 
This could be because nutritional status based on the height 
index for age has a direct impact on children’s central 
nervous system. Stunted children have multiple functional 
disadvantages that can persist throughout their lifetime.[36,37] 
Our findings showed 42.3% of children were stunted that 
were not developmentally on track, which is similar to 
a study that looked into early childhood developmental 

Table 4: Factors associated with child development index in multivariate logistic regression
Variables Crude OR (95% CI) P AOR (95% CI) P
Age (years)

3 1 1
4 1.97 (1.68-2.3) <0.001 2 (1.7-2.37) <0.001

Place of residence
Rural 1 1
Urban 1.41 (1.2-1.66) <0.001 1.06 (0.88-1.28) 0.535

Province
Province 1 1 1
Madhesh 0.38 (0.29-0.49) <0.001 0.35 (0.26-0.47) <0.001
Bagmati 0.85 (0.63-1.14) 0.276 0.54 (0.39-0.75)
Gandaki 1.16 (0.77-1.75) 0.475 1.02 (0.66-1.56)
Lumbini 0.45 (0.34-0.59) <0.001 0.43 (0.32-0.58)
Karnali 0.37 (0.26-0.53) <0.001 0.62 (0.42-0.92)
Sudhurpashim 0.45 (0.33-0.62) <0.001 0.59 (0.42-0.82)

Educational status
Illiterate 1 1
Literate 2.35 (1.99-2.78) <0.001 1.56 (1.29-1.89) <0.001

Wealth quintile index
Poorest 1 1 <0.001
Poorer 1.33 (1.06-1.66) 0.015 1.47 (1.12-1.92) 0.005
Medium 1.79 (1.42-2.25) <0.001 2.01 (1.52-2.65) <0.001
Richer 1.89 (1.49-2.38) <0.001 1.89 (1.42-2.53) <0.001
Richest 4.15 (3.13-5.5) <0.001 3.43 (2.39-4.91) <0.001

Underweight
Yes 1 1
No 1.34 (1.13-1.6) <0.001 0.9 (0.73-1.11) 0.313

Stunting
Yes 1 1
No 1.65 (1.41-1.94) <0.001 1.35 (1.12-1.64) 0.002

Functional disability
Yes 1 1
No 5.83 (2.9-11.73) <0.001 6.7 (3.2-14.02) <0.001

Health insurance
No 1 1
Yes 2.79 (1.66-4.69) <0.001 1.81 (1.04-3.15) 0.034

Diarrhea
Yes 1 1
No 1.67 (1.27-2.21) <0.001 1.3 (0.96-1.75) 0.091

OR: Odds ratio, AOR: Adjusted OR, CI: Confidence interval
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status in LMICs.[3,5] Our result aligns with literature 
that associates stunting with childhood development. 
A study that examined child stunting and development 
indicators using MICS-Round 4 data from four countries 
reported a positive association between stunting and child 
development in Bangladesh and in the Punjab provinces 
of India.[17] In an analysis of another study looking at the 
factors associated with the risks of developmental delay in 
3 and 4 years in a low-resource setting, showed evidence 
that stunting was closely associated with ECD.[14,15] We 
also found that children’s functional difficulties were 
significantly associated with ECD. Functional difficulty has 
been linked to suboptimal development of early childhood, 
especially in LMICs.[37,38] Literatures and our finding 
suggest that functional disability can expose the growing 
child to delay in development. A WHO review report 
states that functional difficulties in early childhood could 
potentially cause developmental difficulties and affect brain 
development across the lifespan.[39]

Limitations

The study had some limitations. However, the 
cross-sectional nature of the data collection also limits this 
study from attempting to establish a causal association.

Conclusion
Favorable socioeconomic circumstances, the level of 
education of the mother, geography, and access to health 
insurance are the primary elements that increase a child’s 
chances of realizing their developmental potential. These 
findings provide insights for the developing, rolling out, 
and expanding ECD policies and initiatives in Nepal and 
other nations with comparable characteristics. More studies 
are required to gain a greater insight into how specific 
cultural and geographic circumstances affect the outcome 
of the interaction between social determinants. We have the 
chance to reduce inequity that has affected ECD of millions 
of children and families in LMICs like Nepal by investing 
in ECD programs.
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