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Background: Stimulating care during childhood is the foundation for optimal health, 
learning, productivity, and social well-being throughout the life course. In addition, malnu-
trition is a major public health concern affecting up to half of children under-five years in 
Ethiopia. However, evidence on the causal contribution of malnutrition to delay in child 
development is poorly understood in Ethiopia.
Objective: To identify the relationship between different forms of malnutrition and delay in 
child development among children in Southwest Ethiopia.
Methods: A community-based survey was conducted among 507 randomly selected 
mother–child pairs in the Guraghe Zone, Southwest Ethiopia. A pretested tool and validated 
anthropometric measurements were used. Anthropometric indices (WFH, WFA, and HFA) 
were calculated in Anthros software. The data were summarized in mean, median, standard 
deviation, tables and charts. Bivariable and multivariable binary logistic regression (stepwise 
backward regression) models were fitted with nutritional status (wasting, stunting and under-
weight) and other potential factors associated with delay in child developmental. Adjusted 
odds ratios with 95% confidence intervals and p-values were reported.
Results: A total of 507 mother–child (12–59 months) pairs were included in the survey 
(97% response rate). The mean ASQ-3 score was 150 (± 23.4), with a minimum and 
maximum score of 45 and 270, respectively. A total of 149 (29.4%; 95% CI: 25.4–33.4) 
children had developmental delays, where 17.2%, 16.8%, 13.4%, 10.8%, and 10.1% had 
delays in gross motor, communication, problem-solving, personal-social, and fine motor 
skills, respectively. Children of working mothers (AOR=2.9; 1.8, 4.8), preterm births 
(AOR=3.2; 1.4, 7.0), early initiation of complementary feeding (AOR=2.5; 1.37, 4.6), 
stunting (AOR=3.0; 1.9, 4.7), underweight (AOR= 2.3; 1.1, 4.7) and low dietary diversity 
score (AOR=3.1; 1.3, 7.5), were predictors of developmental delay.
Conclusion: Child development delay is a public health concern and it is strongly asso-
ciated with stunting, underweight, undiversified dietary consumption, and suboptimal infant 
and young child feeding practices.
Keywords: developmental delay, nutritional status, associated factors, stunting, children

Introduction
Childhood development refers to the multidimensional dynamic changes in 
a child’s physical growth, social, emotional, thinking, and communication skills, 
which mainly occur during childhood and continue into early adulthood.1,2 It is 
a key aspect of the holistic changes that occur in early childhood.3,4 Childhood 
development encompasses five different domains, namely gross motor, fine motor, 
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speech, cognitive, and socio-emotional skills, which are 
age specific tasks that most healthy children can do at 
a certain age.1–4

The period from birth to a few years of age is a very 
critical period, where critical developmental processes 
usually happen.5 The majority of organ development, 
including the nervous system, happens up to five years of 
age. During the first five years of a child’s life, more than 
90% of the size of a child’s brain has been reached,6 

making early childhood the most sensitive period for the 
occurrence of major developmental delays that affect 
a child’s learning capability, emotional development, and 
negatively affect their future life.3,7,8

Situations where more than one in 200 children are 
displaced, one in five stunted children, and 40% do not 
have access to school, internally displaced and stunted, 
aggravate the problem of delayed developmental mile-
stones and might be a serious problem.9,10 More than 
250 million children (43%) in low-income and middle- 
income countries have some sort of developmental delay, 
where the burden is highest in Sub Saharan Africa.8 

A recent estimate also showed 81.0 million children aged 
3–4 years (49.2, 113.3) in low and middle income coun-
tries (LMICs), with the highest burden (29.5 million) in 
Sub-Saharan Africa, had low cognitive and/or socioemo-
tional development.11 Furthermore, it is estimated that 
more than 25% of children worldwide have developmental 
delays.12 In Ethiopia, the prevailing poverty and food 
insecurity, hinder the children’s full developmental 
potential.13 Also, an estimated 59% of children are at 
risk of poor developmental delay in the country.14

In addition, food insecurity and malnutrition are pre-
vailing across the globe, especially in Sub-Saharan Africa. 
In Ethiopia, more than 37% and 21% of children are 
victims of stunting and underweight,15 which is aggra-
vated by the rising price of goods and population displace-
ment. Malnutrition contributes to more than half (53%) of 
childhood morbidity and mortality, and costs an estimated 
16.5% of the national gross domestic product.16 The con-
sequences of malnutrition go beyond predisposing to 
short-term morbidity and mortality, increasing the risks 
of cognitive and emotional consequences.17–20

Yet, millions of children fall short of their full devel-
opmental potential due to improper care, nutrition, social 
care, poor care during pregnancy, and other important 
factors. Nurturing care for better childhood development 
is crucial for optimal health and development of 
children.10,21 However, among the potential causes, some 

are preventable or treatable, while the others are non- 
modifiable factors.22 Better comprehensive health care in 
the first three years of age is a crucial window opportunity 
where a significant number of children are affected by 
illness, malnutrition, and other major health problems.23,24

Evidence shows that developmental delay is 
a multifactorial and multifaceted problem.25 There is 
a lack of clear evidence quantifying the relative contribu-
tion of nutritional status to delay in child development.8 

A study showed that stunting is not a significant factor 
associated with the risk of developmental delay 
(AOR=1.36; 0.85, 2.15) or low development (AOR=0.92; 
0.48, 1.78).26 Other studies have found that cognitive 
stimulation,29 stunting,30 iodine deficiency,31 and iron- 
deficiency anemia are key risk factors for developmental 
delay and may play a role in preventing it.32–36 However, 
nutritional insults in the early childhood period signifi-
cantly affect the cognitive potential of a child, as evi-
denced by the finding that for every 1 cm increase in the 
height of the child, improvement in child cognitive perfor-
mance was observed (0.22–0.24 SD).37 Sudfeld also indi-
cated that stunting is associated with poor communication, 
motor, and cognitive performance. However, the relation-
ship with wasting (WFH Z score) was not linear and not 
direct.38

Despite previous literature showing that a high risk of 
developmental delay is associated with stunting and socio-
economic class,32,37,38 there is a paucity of literature link-
ing malnutrition (both acute and chronic malnutrition) 
with milder forms of developmental delay in Ethiopia, 
which needs to be supported by concrete evidence. In 
addition, there is a scarcity of research in the country 
and the tool to assess developmental delay is not compre-
hensive enough to capture the full aspects of childhood 
development. Thus, this study is aimed at understanding 
the developmental status of children and quantifying the 
relative contributions of different forms of malnutrition on 
childhood development.

Materials and methods
Study setting and design
This community based cross sectional study was con-
ducted in the Guraghe Zone, 155 km away from the capital 
city of Ethiopia, Addis Ababa. In the district, there are 
twenty-nine kebeles (twenty-six rural and three urban and 
kebele refers to fourth level administrative divisions in 
Ethiopia) under a district). It has a total population of 
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84,896 living within 4160 households. A total of 10,535 of 
them were expected to be children aged 12 to 59 months 
of age, of which 9169 (87%) of them reside in rural 
kebeles. The study was conducted in May, 2021 in 
Gregorian calendar.

Population and eligibility criteria
The result of this study is intended for all children aged 
12–59 months in the Guraghe Zone, while those children 
aged 12–59 months from a randomly selected kebele were 
the study population of this study. Those children with 
blindness and hearing impairment were excluded from 
the study, where childhood developmental domain assess-
ment is impractical and will bias our results.

Sample size determination
The sample size was estimated using both single propor-
tion sample size estimation and sample size calculation for 
cross sectional to study for the first and second objectives 
of the study. For the first objective, we assumed a 95% 
confidence level, prevalence of delay in child development 
(19%) from previous study conducted in Ethiopia (28), 
and 5% significant value and a minimum of 236 samples 
were required.

n ¼
Z1� α=2

2P 1 � Pð Þ

d2 

With the following assumption:
n = sample size,
p= the prevalence estimate of developmental delay in 

childhood
Z1� α=2= the critical value at 95% confidence 

level (1.96)
α =significance level (0.05)
d= margin of error (5%)
While the sample size for the second objective was 

estimated using the sample size for a cross sectional study 
to compare the risk of developmental delay by nutritional 
status and other factors under Epi-info version 7 software. 
We assumed a 95% confidence level, 80% power, exposed 
to unexposed sample ration of 1, odds ratio, and incidence 
of disease among the unexposed from previous studies.

Considering the mother’s educational status, diversified 
dietary consumption, and wasting as factors related to 
developmental delay, the sample size estimated by diver-
sified dietary consumption became 236. With a design 
effect of 2 (to account for multistage sampling) and 
a 10% non-response rate, the final sample became 519. 

Taking the larger sample size estimated based the above 
calculations, a total of 519 children were required to this 
research work.

Sampling procedure
A multi-stage sampling technique was employed to ran-
domly select 509 child mother pairs from a randomly 
selected household. First, based on residence (urban and 
rural), the sample size was stratified using a proportional 
allocation. Then, from each residence, a pre-specified 
number of kebeles were selected, and the sample was 
further allocated proportionally to each randomly selected 
kebele. A total of one kebele from urban and five kebeles 
from rural residences were included to make the sample 
more representative.

The samples were allocated proportionally based on 
the probability proportional to size (PPS) allocation tech-
nique as Nj ¼ ni=n � N where Nj refers to the sample size 
for strata j and n is the total sample size.

Then, a systematic random sampling using a sampling 
interval calculated as ( N

n ), is used to randomly select the 
allocated sample of mother–child pairs from each kebele. 
The sample frame including the full list of households 
with children aged 12–59 months was obtained from the 
family folder. At a time when households with two chil-
dren less than five years of age were confronted, one was 
selected randomly by lottery method and/or the younger 
child was considered. When the respondent was not avail-
able during data collection, a three-time revisit was 
arranged.

Data collection methods
A pretested structured interviewer-administered question-
naire containing variables assessing socio- 
demographic factors, household economic status, maternal 
health status, child health related factors, nutritional vari-
ables, and food access was used to collect data from the 
mother or care giver of the child. The questionnaire is 
adapted from the Ethiopia Demographic and Health 
Survey (EDHS) 2019 and relevant previous literature and 
standardized tools by the Food and Agricultural 
Organization of the United Nation. The tool was prepared 
in English and administered in translated form to the local 
language. The wealth status assessment was based on the 
recent Ethiopian DHS questionnaire, including household 
assets for urban and rural settings.

The validated, third edition of the age and stage ques-
tionnaire (ASQ-3) was used to assess the child’s 
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developmental assessment.39,40 The tool has five sub-
scales: communication, gross motor, fine motor, problem 
solving, and personal-social domains. Some questions are 
specific for certain age groups, while other items are used 
for a wider age range and are repeated in different age 
categories.41 Most of the developmental questions were 
assessed by trained data collectors after a child performed 
or failed the activity asked for.

Each question was answered as “yes” scored as 10, 
“sometimes” scored as 5, and “not at all” scored as 0. 
A set of 30 questions (six questions assessing each domain 
of the ASQ-3 tool) were assessed for each child and scored 
out of 300.42 The tool is valid and tested in different 
settings for childhood developmental delay. It has 
a validity of 88%, reliability of 94%, with a sensitivity 
and specificity of 83% and 39% to 95%, respectively (39– 
42). The tool was also being used in developmental assess-
ment in Ethiopia and outside the country.40,43,44

Anthropometric measurements for weight and height 
were collected in accordance with WHO guidelines and 
under the supervision of supervisors. A portable stadi-
ometer was used to measure older children (above two 
years) and a calibrated length board was used for younger 
children (less than two years), whose body parts are in 
touch with the measuring board in proper anatomical posi-
tion. The weight was measured with minimal clothing and 
without shoes to the nearest 0.1 kg. The child’s body at the 
occiput, shoulder blades, buttocks, and heels were in touch 
with the board and recorded to the nearest 0.1 cm. In 
addition, the 8-item minimum dietary diversity for chil-
dren prepared and validated by the Food and Nutrition 
technical Assistant of the food and FANTA project was 
used. The consumption of foods from each food group was 
collected using the past 24-hour recall period under stan-
dard procedures for recalling food consumed. The seven 
food groups used for tabulation of this indicator are: 
grains, roots, and tubers; legumes and nuts; dairy products 
(milk, yogurt, and cheese); flesh foods (meat, fish, poultry, 
and liver/organ meats); eggs; vitamin A-rich fruits and 
vegetables; and other fruits and vegetables.45

Variables of the study
The outcome variable of this study is child development 
delay assessed using the ASQ-3 tool, classified as normal 
and delayed child development otherwise. While the 
sociodemographic characteristics (maternal age, residence, 
religion, marital status, educational status of the mother, 
occupation of mother, household wealth status, and family 

size), obstetric and maternal health related factors, child 
characteristics, diversified diet consumption, nutritional 
status ad infant and young child feeding practices were 
considered as predictor variables with childhood develop-
mental delay.

Operational definitions
A child with delay in child development has an ASQ-3 
score that is lower than the cut-off points for their age in 
any of the ASQ-3 domains: communication, gross motor, 
fine motor, problem solving, and personal and social. The 
detailed cutoff point for each domain is stated in 
Supplementary Table 1. The nutritional status indicators 
(WFA, WFH and HFA Z scores) were calculated in Anthro 
software. A Z score below −2 for WFA, WFH, and HFA 
Z scores was classified as underweight, wasted, and 
stunted, respectively. While a Z score below −3 for WFH 
and HFA Z-score is diagnosed as severely wasted and 
stunted, respectively. In addition, based on the minimum 
dietary diversity for children, consumption of at least four 
food groups out of seven (five out of eight food groups for 
breast feeding children) was classified as an adequately 
diversified diet (45).

Data quality control
The tool was pretested and administered in the local lan-
guage by trained data collectors. Data collectors and super-
visors were trained with a special focus on proper ASQ-3 
assessment, anthropometric measurement, and dietary con-
sumption. Close supervision was done by investigators and 
supervisors. The inter and intra-observer reliability (tech-
nical error of measurement) was assessed and data collec-
tors with acceptable range were recruited for actual data 
collection.46 A daily check-up for completeness and con-
sistency of the collected data was made by the supervisor 
and investigators.

Data processing and analysis
Data was entered into Epi data version 3.1 statistical soft-
ware, then data was exported to SPSS version 21 for analysis. 
Descriptive analysis such as frequency, percent, mean, med-
ian, and standard deviation were reported, and the results 
were presented in statistical tables and figures. Principal 
component analysis was done using possessions of house-
hold assets to construct a wealth index as a proxy measure of 
household socio-economic status. Assumptions of principal 
component analysis were checked. Accordingly, households 
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were categorized into five wealth quintiles for further 
analysis.

The anthropometric data was exported to Anthro soft-
ware version 3.2.2 to calculate standardized Z scores. The 
weight-for-age (WFA), weight-for-height (WFH), and 
height-for-age (HFA) Z-score were generated the degree 
of underweight, wasting, and stunting, respectively. 
Similarly, the consumption food items from the seven 
food groups were coded as “1” (consumed) and “0” (not 
consumed)otherwise, the dietary diversity score was com-
puted and categorized.

Each domain was classified into three (high risk for 
development, needs monitoring, and well-development) 
for each age category based on ASQ-3. The different age 
groups are computed to each developmental activity as 
delay and normal development. Then, based on the five 
developmental domains, the overall development status of 
children was calculated and categorized in to delayed and 
normal development.

A bivariable and multivariable binary logistic regres-
sion analysis was conducted to assess the factors asso-
ciated with developmental delay. The variables were 
checked for normality, multicollinearity (using statistically 
significant correlations and a higher variance inflation 
factor above 10).47 Factors with a p-value below 0.25 48 

and other pertinent predictors of developmental delay were 
considered for the final logistic regression model. The 
model was fitted was evaluated using Hosmer and 
Lemeshow’s test (p-value > 0.05 showed a better fit 
model). Crude and adjusted odd ratios (C/AOR) with 
95% confidence intervals were reported. Statistical signifi-
cance was declared at a P-value below 0.05.

Ethical considerations
Ethical clearance was obtained from the Institutional 
Health Research Ethical Review Committee, Wolkite 
University. A support letter was submitted to concerned 
bodies. Informed consent was obtained from the mother or 
care giver/legal guardian of the child after explaining the 
purpose and procedures of the study in detail. Mothers/ 
legal guardians were under the age of 18 were unable to 
provide informed consent on their own behalf. Mothers/ 
legal guardians aged above 18 years were interviewed 
during data collection. The data confidentiality was kept 
and all standard precautions for the prevention of COVID 
19 pandemic transmission were maintained during the data 
collection.

Results
Socio-demographic characteristics
This survey was conducted among 507 mothers who have 
children aged 12–59 months in southwest Ethiopia, with 
a response rate of 97.6%. The respondents’ average age was 
31.2 years (+ 5.2), and 47 (9%) were between the ages of 15 
and 24.A total of 241 (48%), 482 (95%), 448 (88%), and 386 
(76%) of the respondents were Muslim, married, from rural 
areas, and did not have formal education, respectively. About 
364 (72%) of mothers were housewives, while 306 (60%) 
and 134 (17%) of children resided in extended family sizes > 
5 and in poor socioeconomic levels, respectively (Table 1).

A total 279 (55%) children were females with a mean 
age of 32.1 months (±12). More than half (62.7%) and 
95% of the children were toddlers (1–3 years) and deliv-
ered at health institutions, respectively. A total of 64.5% of 
children were born with normal birth weight. The majority 

Table 1 Socio-demographic characteristics of the study partici-
pants in southwest Ethiopia (n=507)

Maternal 
characteristics

Category Freq. Perc. 
(%)

Age of mother Young (15–24) 47 9.3
Middle (25–34) 326 64.3

Late adults (≥35) 134 26.4

Residence Urban 59 11.6
Rural 448 88.4

Religion Orthodox 215 42.4
Muslim 241 47.5

Other* 51 10.1

Marital status Single 7 1.4
Married 482 95.1
Widowed 12 2.4

Divorced 6 1.2

Educational status No-formal 

education

386 76.1

Formal education 121 23.8

Occupational status Homeworker 364 71.8
Outside worker 143 28.2

Family size ≤5 201 39.6
>5 306 60.4

Wealth status Lowest 86 17.0
Second 154 30.4

Middle 106 20.9
Fourth 84 16.6

Highest 77 15.1

Notes: *Refers to protestant, catholic, Adventists and Jews.
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of the children in the sample, 59.2%, were the fourth and 
fifth for their mother. Regarding child feeding, 223 (44%) 
started complementary feeding at six months (Table 2).

Nutritional status and feeding practices of 
children
About 15% of children started complementary feeding 
before six months, and almost all (91%) have inadequately 
diversified diet consumption. Concerning the nutritional 
status of children, about 35.7% (95% CI: 31.5–40.0), 
8.1% (95% CI: 5.9–10.8), and 8.3% (95% CI: 6.0–11) 
were stunted, underweight, and wasted, respectively 
(Figure 1).

Burden of delay in child development
Using the age-specific ASQ-3 tool, the overall and devel-
opmental scores of children were calculated at each mile-
stone. The mean ASQ-3 score was 150 (± 23.4), with 

a minimum and maximum score of 45 and 270, respec-
tively. The mean ASQ-3 score was higher for gross motor 
(35.1±7), personal-social (31.3±6.8), and problem-solving 
(29.9±5.2) skills. About 149 (29.4%; 95% CI: 25.4–33.4) 
of children had some type of developmental delay, where 
17.2%, 16.8%, and 13.4% had delays in gross motor, 
communication, and problem-solving skills (Table 3).

Factors associated with delay in child 
development
A step-wise backward binary logistic regression model 
was used to identify factors associated with childhood 
development delay. In addition, those variables with 
a p-value below 0.25 in bivariable logistic regression and 
other pertinent variables were considered for the multi-
variable logistic regression model.

In bivariable analysis, maternal education, maternal 
age, maternal occupation, gestational age, time of initia-
tion of complementary feeding, multiple pregnancy, child 
age, stunting, wasting, underweight, parity, birth interval, 
dietary diversity, and wealth status were found to be asso-
ciated with developmental delay.

Children of working mothers are 2.6 times more likely 
to have developmental delays (COR=2.6; 95% CI; 1.56, 
5.48) than children of stay-at-home mothers. Also, chil-
dren who were born prematurely (COR=6.0; 95% CI 3.0, 
11.8) and began complementary feeding early (COR=2.9; 
95% CI 1.7, 5.0) had six-and three-times more likely to 
have developmental delays, respectively. The odds of 
being stunted (COR=3.2; 95% CI; 2.1, 4.7) and under-
weight (COR = 3.0; 95% CI; 1.6, 5.9) were three times 
higher in the developmentally delayed group than in the 
control group (Table 4).

In multivariable logistic regression, maternal occupa-
tion, preterm birth, early initiation of complementary feed-
ing, stunting, underweight and undiversified diet were 
significant predictors of developmental delay (P-value < 
0.05). Multicollinearity was checked and variables with 
VIF above 10 and significant correlation were excluded 
from the model. Multicollinearity and interaction effects 
were analyzed and we did not find a significant effect 
modification among factors in the final model. In addition, 
the model fitness was evaluated with Hosmer and 
Lemeshow’s goodness of fit test (0.82).

Children’s whose mothers work outside (AOR=3.0; 
95% CI; 1.8, 4.8) were 3 times more likely to be predis-
posed to developmental delay as compared to children’s 

Table 2 Child Socio-demographic and obstetric related charac-
teristics (n=507), in Southwest Ethiopia, 2021

Variable Category Freq. Perc (%)

Sex of child Female 279 55
Male 228 45.0

Place of delivery Health institution 482 95.1
Home 25 4.9

Age of child Toddler 318 62.7
Preschool 189 37.3

Planned pregnancy Yes 168 33.1
No 339 66.9

Multiple pregnancy Yes 30 5.9
No 477 94.1

Parity <5 384 75.7
≥5 123 24.3

Gestational age <37 weeks 45 8.9
37–42 weeks 327 64.5

>42 weeks 135 26.6

Birth Order First 9 1.8
Second 99 19.5

Third and fourth 300 39.2

≥five 99 19.5

Birth interval >2 years 215 42.4
≤2 years 292 57.6

Birth weight ≥2.5 kg 498 98
<2.5 Kg 9 1.8
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whose mothers work at home. Children born preterm 
(AOR=3.2: 95% CI; 1.4, 7.0) and put on complementary 
feeding early (AOR=2.5; 95% CI; 1.3, 4.6) were more 
likely to be developmentally delayed. Furthermore, stunted 
children (AOR=3.0; 95% CI; 1.9, 4.7) and underweight 
children (AOR=2.3; 95% CI; 1.1, 4.7) had a three- and 
two-fold increased risk of developmental delay, respec-
tively. Furthermore, children with an undiversified diet 
(AOR=3: 95% CI; 1.3, 7.5) were 3 times more likely to 
be developmentally delayed as compared to children with 
an adequately diversified diet (Table 4).

Discussions
This paper quantified the burden of developmental delay 
and its predictors among children. A substantial proportion 
of children (29.4%; 95% CI: 25.4%, 33.4%) had some 
kind of developmental delay. Other survey reports from 
rural China (35.7%)49 and Nigeria (35.4%) also indicated 
that developmental delay is a common problem among 
children.50 These studies used the contextualized ASQ-3 

tool, and the factors leading to poor developmental poten-
tial might be common in these countries. While the current 
estimate is far below the national estimate (59%),14 it was 
higher than reports from studies conducted in Wolaita 
Sodo, South Ethiopia (19%),51 Turkey (6.5%),52 India 
(16.2%),53 and Burdwan district, West Bengal (7.9%).54

In addition, the current estimate is below the regional 
estimate (43%) in low- and middle-income countries. 
Overall, the burden of developmental delay is a major 
public health concern in Ethiopia. This lower prevalence 
might be due to the fact that this study is community-based 
and was conducted among healthy children. While some 
other studies were conducted in hospital settings, where 
the problem is expected to rise among malnourished and 
ill children. The World Bank estimates that children of 
today have only reached 56% of their full growth poten-
tial, ultimately affecting economic productivity and health. 
In addition, in settings where more than 60% of children 
do not have proper nurturing child care,6 the burden of 
delayed developmental delay is of great public health 
concern. It should be a government concern and contribute 
in large proportion to maintaining the quality of life and 
productivity of a country.

In this study, we found that children from working 
mothers are at higher risk of developmental delay which 
might be related to various factors. Having a nurturing 
parental caring practice better predicts optimal develop-
mental parameters.10,24,36 Other studies conducted in 
Bengal and India indicate similar results. It is also 
pointed out that children of working mothers 
(AOR=1.8, p-value < 0.05) had a two-fold increased 

Table 3 Magnitude and risks of delay in child development in 
each milestone in southwest Ethiopia, 2021

Domains Mean Sd Prevalence (95% CI)

Communication 27.9 7.1 16.8% (13.6,20.4)

Gross motor 35.1 7.0 17.2% (13.8,20.5)

Fine motor 25.6 8.0 10.1% (7.5,12.6)
Problem solving 29.9 5.2 13.4% (10.7,16.6)

Personal social 31.3 6.8 10.8% (8.1.13.6)

Overall score 150 23.4 29.4% (25.4–33.4)

Figure 1 Prevalence of childhood malnutrition among children in Southwest Ethiopia, 2021.
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risk of developmental delay.36 This is particularly evi-
denced by mothers who stay outside the home, usually 
deprive the time for nurturing child care. In addition, 
children may not get proper infant and young child 
feeding (breast feeding), which allows adequate nourish-
ment, which is critical to maintain optimum nutritional 

status and emotional developments.35,55 Increasing the 
time spent with children improves the emotional and 
psychological relationship between mother and child 
for better developmental milestones. Furthermore, devel-
opmental delays have become more prevalent among 
children of mothers with low socioeconomic status and 

Table 4 Logistic regression analysis of factors associated with child development delay in Southwest Ethiopia, 2021

Factors Category Developmental Delay COR (95% CI) AOR (95% CI) P-value

Yes No

Education No formal education 28 93 1.0
Formal education 121 265 0.7(0.9,3.1)

Occupation Home worker 85 279 1.0 1.0
Outside home 64 79 2.7(1.6,5.5) 2.9(1.8,4.8) 0.001*

Place of delivery Health institution 137 345 1.0
Home 12 13 2.3(1.7,3.8)

Gestation 37–42 week 88 239 1.0 1.0
<37 week 31 14 6.0(3.0,11.8) 3.2(1.4,7.0) 0.001*

>42 week 30 105 0.8(0.6,1.9) 0.9(0.6,1.6) 0.85

Complementary feeding At 6month 51 172 1.0 1.0
< 6month 38 43 3.0(1.7,5.0) 2.5(1.4,4.6) 0.03*

>6month 60 143 1.4(0.9,2.2) 1.2(0.7,1.9) 0.745

Twin pregnancy Yes 15 15 1.0
No 134 343 0.39

Stunting Stunted 82 99 3.2(2.1,4.7) 3.0 (1.9,4.7) 0.0001*
Not stunted 67 259 1.0 1.0

Underweight Underweight 22 19 3.1(1.6,5.9) 2.3(1.1,4.7) 0.025*
Not underweight 127 339 1.0 1.0

Parity <5 141 357 1.0
≥5 8 1 1.4(0.9,2.1)

Birth interval ≥2 years 58 157 1.0
<2 years 91 201 1.5(0.9,2.4)

Dietary diversity ≥4 8 39 1.0 1.0
<4 141 319 3.3(0.9,4.7) 3.1(1.3,7.5) 0.011*

Maternal age Young 24 23 4.5(2.2,9.3)
Middle 100 226 1.9(1.7,3.1)
Late 25 109 1.0

Child age Toddler 87 231 0.8(0.5,1.1)
Preschool 62 127 1.0

Wealth status Lowest 20 66 1.0

Second 35 119 1.4(0.3,1.2)

Middle 45 61 1.2(0.3,1.1)
Fourth 23 61 1.5(0.8,2.8)

Fifth 26 51 0.7(0.3,1.5)

Notes: *Refers to statistical significance at p-value below 0.05.
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education levels. A study showed that poor economic 
status (OR=2.8; 1.4–5.7) and lower education level 
(OR=2.5, 1.3–4.9) significantly increase the risk of 
developmental delay among children.36 In addition, it 
should be noted that environmental exposure to toxins 
in contaminated could potentially affect the nutritional 
status of children and could result in delayed child 
development.56 A study also showed that the rate of 
aflatoxin exposure was higher among stunted than non- 
stunted (51% vs 41%).57

Preterm birth is one of the most important causes of 
poor developmental milestones. Any environmental expo-
sure to poor nutrition and other adverse exposures leads to 
preterm birth and intrauterine growth retardation. This 
ultimately limits the newborn’s neuronal development, 
brain size, and nerve myelination. A prospective study 
showed that preterm births had worse cognitive (MD= 
−5.3; −8.2, −2.4), language (MD=−11.4; −15.3, −7.5), 
and motor development (MD=−7.3; −10.6 to −3.9) at the 
age of 2 years. In addition, the risk of developmental delay 
was also significantly higher among those born preterm.58

Furthermore, the dietary practices (dietary diversity 
and complementary feeding) and nutritional status of chil-
dren were major predictors of developmental delay. The 
whole continuum of malnutrition, starting from poor nutri-
tion in intrauterine life, poor infant feeding practice and 
inadequate dietary intakes, results in poor growth, devel-
opment, and its long-term consequences.59 However, the 
proportion of children getting a diversified diet and the 
minimum acceptable diet is quite low.60,61 Furthermore, 
stunting is common, affecting 37% of under-five 
children,15 with serious consequences for individuals, 
communities, and the country.62 One study showed that 
stunted children scored 16.1% and 48% less on vocabulary 
tests and quantitative assessment tests.34 However, it 
should be noted that developmental delay be a sign of 
social disadvantage and may not be totally attributable to 
malnutrition (stunting).27,28 Evidence showed that stunting 
is not a significant factor associated with the risk of devel-
opmental delay (AOR=1.36; 0.85, 2.15) or low develop-
ment (AOR=0.92; 0.48, 1.78).26 This might opt to search 
for potential underlying causes of developmental delay 
related to aflatoxin exposure, social disadvantage and 
other potentially interacting factors hindering children 
development.27,28

Multipronged stunting prevention strategies, such as 
ensuring food security, improving caregiver knowledge and 
understanding, and providing proper health care, should be 

strengthened to ensure long-term achievement of optimal 
child development. Hence, holistic nurturing care covering 
the nutritional, social, and psychological aspects of children’s 
lives is critical to halting the bad cycle of poverty, malnutri-
tion, and economic development.4 The first 1000 days of life 
are a golden opportunity, and all proper feeding practices 
should be strengthened.33

This study pointed out that the burden of developmen-
tal delay can be surveyed using the ASQ-3 tool, which 
considers age specific activities that a child should do. The 
tool is an exhaustive measure, measuring the five major 
dimensions of childhood developmental milestones.39,40,42 

Our study, the national estimate,14 and evidence from 
southwest Ethiopia,51 indicate that developmental delays 
are a major concern in Ethiopia. It should be noticed that 
the problem is multifaceted, despite the fact that poverty, 
malnutrition, and poor dietary practices have a great con-
tribution to poor childhood development. Context specific 
interventional studies testing effective and feasible inter-
ventions to address these multifaceted causes will be of 
paramount importance in Ethiopia.

Conclusion and recommendations
The risk of delay in child development is a major concern. 
Maternal occupation, dietary diversity, infant feeding prac-
tices, stunting, and underweight were significant predictors 
of the risk of childhood developmental delay. Nutritional 
care, and ultimately maintaining children’s nutritional status, 
is the foundation for preventing developmental delay. 
Multipronged nutrition-specific and nutrition-sensitive inter-
ventions should be strengthened, particularly in rural poor 
communities. Creating a comfortable work environment for 
mothers who have children at work is crucial to promoting 
IYCF and nurturing care for optimal development.
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