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ABSTRACT
Objective  To characterise developmental milestones 
among young children living in rural communities in 
Uganda.
Design  Cross-sectional study.
Setting  Iganga-Mayuge Health and Demographic 
Surveillance Site in rural eastern Uganda.
Participants  A total of 720 caregivers of children aged 
3–4 years old from a health and demographic surveillance 
site in rural eastern Uganda were recruited into this 
study. Caregivers reported on their child’s developmental 
skills and behaviours using the 10-item Early Childhood 
Development Index (ECDI) developed by UNICEF. Childhood 
development was characterised based on the ECDI’s four 
domains: literacy-numeracy, learning/cognition, physical 
and socioemotional development. As an exploratory 
analysis, we implemented a hierarchical agglomerative 
cluster analysis to identify homogenous subgroups of 
children based on the features assessed. The cluster 
analysis was performed to identify potential subgroups of 
children who may be at risk of developmental problems.
Results  Between November 2017 and June 2018, 720 
caregivers of children aged 3–4 years completed the 
ECDI. The proportions of children at risk of delay in each 
domain were as follows: literacy-numeracy: 75% (n=538); 
socioemotional development: 22% (n=157); physical: 3% 
(n=22); and cognitive: 4% (n=32). The cluster analysis 
revealed a three-cluster solution that included 93% of 
children assigned to a low-risk group, 4% assigned to a 
moderate-risk group and 3% assigned to a high-risk group 
characterised by low scores in almost all domains.
Conclusion  The findings suggest that a high proportion 
of children in rural eastern Uganda demonstrate poor 
literacy-numeracy skills. These results underscore 
the need to improve population-based screening 
and intervention efforts to improve early childhood 
developmental outcomes, particularly in literacy and 
socioemotional domains, in low-income and middle-
income countries such as Uganda.

INTRODUCTION
Early childhood is a period of life where chil-
dren acquire foundational skills necessary for 
healthy development, education, social well-
being and economic productivity across the 
lifespan.1 2 Although the importance of early 

childhood development (ECD) in human 
capital development is well documented, 
current estimates show that more than 249 
million children (43%) younger than 5 years 
of age in low-income and middle-income 
countries (LMICs) may not reach their devel-
opmental potential due to extreme poverty, 
adversity and stunting.3–5 Without effective 
interventions, this loss of potential will nega-
tively impact families and societies.

To be able to identify and implement cost-
effective programme to optimise ECD in these 
settings, population-based estimates of the 
number of children who are not developing 
appropriately are needed. Although previous 
studies have provided estimates of ECD status 
in different parts of the world,6–10 there is still 
limited data on ECD for young children in 
low-resource countries such as Uganda, espe-
cially those living in rural areas. Further, the 
majority of child development studies tend 
to characterise children’s developmental 
abilities based on mean values.7 8 Although 
this approach has increased our knowledge 

Strengths and limitations of this study

►► Outside of the Uganda Demographic and Health 
Surveys, this is the first study to document esti-
mates of the number of children facing develop-
mental challenges in rural Uganda using the UNICEF 
10-item Early Childhood Development Index (ECDI).

►► The study involved a relatively large population-
representative sample of caregivers recruited from 
rural communities in eastern Uganda.

►► The study could not include a nationally representa-
tive sample as was done in the Uganda Demographic 
and Health Surveys due to logistical constraints.

►► Another limitation of this work is that the ECDI was 
designed for a wide age range (36–59 months), and 
given the dynamic nature of development this wide 
age bracket makes it difficult to determine whether 
high ECDI scores reflect one’s developmental skills 
or normal growth and maturation.
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about child development, using mean endpoints alone 
may potentially mask critical developmental insights that 
could inform the design of strategic interventions. It is 
therefore important to identify subgroups of children 
with atypical development who may be in need of tailored 
interventions. Characterising children’s developmental 
status in low-resource settings using population-based 
measures provides an important opportunity to support 
contextually relevant ECD interventions at several levels 
of governance (ie, district, regional and national).

Global interest in ECD has contributed to the inclusion 
of the topic in several international agendas, including 
the United Nations Sustainable Development Goals 
(SDGs).4 11–14 The SDG target 4.2 states: ‘by 2030, ensure 
that all girls and boys have access to quality early child-
hood development, care and pre–primary education so 
that they are ready for primary education’.11 12 Monitoring 
progress and achieving these goals require population-
level ECD data for early identification of children at risk 
of developmental delay, to provide insights for prior-
itising interventions, and to justify the need for more 
financial and political investments in ECD, especially in 
low-resource settings. However, such data are currently 
limited in many low-income countries.

The Multiple Indicator Cluster Survey (MICS) 
programme is a UNICEF-supported household survey 
programme that aims to provide statistics on the situation 
of women and children.15 16 Since the first round in the 
mid-1990s, MICS has been conducted in over 100 coun-
tries. In some countries, MICS has been implemented in 
several rounds, thus allowing assessment of trends. Begin-
ning in 2009, MICS included a short Early Childhood 
Development Index (ECDI) to measure the development 
of children aged 3 and 4 years old.15 Synthesis of ECDI 
data from the MICS suggests that 14.6% of children were 
at risk of delay in the cognitive domain, 26.2% were at 
risk of delay in the socioemotional domain and 36.8% 
performed poorly in either or both domains.6 Children 
living in rural areas are reported to be facing greater 
difficulties in these domains than peers in urban or more 
affluent communities.6 12

Uganda is an East African nation with a population 
of about 40 million people. Majority of the population 
(57%) are believed to be children and youth.17 Like many 
African countries, there are substantial health disparities 
in Uganda even though the country has made progress in 
reducing maternal and child mortality.18 To build on the 
gains made in maternal and child health, the government 
of Uganda recently developed the national integrated 
ECD policy action plan19 to demonstrate its commitment 
to ensuring that all children in the country achieve their 
full potential. While these efforts are commendable, 
research on ECD is still low and the number of children 
in rural communities with poor developmental skills is 
yet to be elucidated. It is widely acknowledged that envi-
ronmental influences and cultural practices impact child 
development especially in the areas of motor, cognitive 
and social development.2 3 7–9 In low-income contexts such 

as Uganda, negative environmental influences such as 
poverty, violence, unstable relationships, stress and expo-
sure to toxins are common.2 3 6 Hence, population-based 
estimates on child development from different parts of 
the country are needed to inform resource allocation and 
direct investments in ECD to address identified needs.

Parent reports such as the ECDI are suitable for quan-
tifying population-level estimates of ECD in low-income 
settings. The ECDI is a short (ie, 10 yes/no questions) 
caregiver-reported measure designed for children aged 
3 and 4 years old and can easily be administered across 
diverse cultures.6 12 The development of the ECDI has 
been previously described.15 The ECDI covers four 
domains (cognitive/learning, socioemotional, literacy-
numeracy and physical) and has been used in a number 
of countries within Sub-Saharan Africa.6 11 Although 
it is acknowledged that the ECDI is limited in terms of 
scope, depth and psychometric evidence and has not 
been formally validated within Uganda, it was chosen 
for this study because it has been adopted as an interim 
population-level measure for reporting on the SDG 4, 
target 4.2.1.11 12 In addition, poor performance on the 
index has been shown to be associated with other known 
risk factors for adverse early development, such as lack of 
cognitive stimulation, poverty and stunting, thus lending 
support to utility of the index.6

While there is considerable interest in measuring ECD 
in Ugandan children, patterns of strengths and setbacks 
in developmental milestones have not been extensively 
documented. The overall aim of this paper was to describe 
the distribution of ECD competencies among rural 
Ugandan children using data derived from a population-
representative survey which included UNICEF’s 10-item 
ECDI questionnaire. To achieve this aim, four specific 
objectives were formulated: first, to describe the demo-
graphic and sample characteristics of parents or care-
givers and children in a rural Ugandan community; 
second, to determine estimates of the number of chil-
dren with low developmental status based on caregiver 
assessments; third, to examine the association between 
caregiver (eg, educational level) and child (eg, gender) 
characteristics and children’s developmental abilities; 
and lastly, to quantify putative profiles of risk among a 
sample of children aged 3 and 4 years old. Findings could 
inform the development of ECD curriculum that is locally 
responsive to the needs of children and families within 
the Ugandan setting.

METHODS
Study design, setting and population
This was a descriptive cross-sectional study conducted 
within the Iganga-Mayuge Health and Demographic 
Surveillance Site (IM-HDSS) in rural eastern Uganda. 
The IM-HDSS is a prospective population cohort set in 
a rural area in the Iganga and Mayuge districts, which 
are about 120 km from Uganda’s capital, Kampala.20 The 
IM-HDSS has a population of about 90 000 people in 65 
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villages and 17 000 households; approximately 80% of 
adults are subsistence farmers who live on less than US$1 
per day.20 Literacy rates for men and women are 68% and 
49%, respectively.20

Our study was nested within a large age and sex repre-
sentative household survey designed to estimate the prev-
alence of behavioural risk factors for non-communicable 
diseases (NCDs). For the parent NCD household survey,21 
adults ≥18 years were sampled from the health and demo-
graphic surveillance site (HDSS) database using stratified 
sampling techniques. Participants were eligible if they 
could express themselves in either English or Lusoga (the 
local language) and had lived at the HDSS for more than 
6 months. At the end of the NCD household survey, if 
participants indicated that they were the parent or care-
giver of a child aged 36–59 months, data collectors asked 
a series of ECDI questions. If there were more than two 
children aged 36–59 months in the household, responses 
were only collected for the oldest child. A primary care-
giver was defined as an adult who identified as the biolog-
ical parent or caregiver of the child and had lived with the 
child for more than 6 months in the selected household.

Written informed consent was obtained from all partic-
ipants. In cases of illiteracy, consent was administered 
in the presence of an impartial witness. This study is 
reported according to the Strengthening the Reporting 
of Observational Studies in Epidemiology (see online 
supplemental file).

Patient and public involvement
Patients or the general public were not involved in the 
design, or conduct, or reporting or dissemination of the 
study findings.

Procedure
The household surveys were conducted from November 
2017 to June 2018. A team of trained HDSS staff with 
experience in household surveys approached sampled 
participants at their residence. Adults who indicated 
being the parent/caregiver of a child aged 36–59 
months were administered the ECDI questionnaire. 

The ECDI questionnaires were completed by partic-
ipants on the same day. To maintain data fidelity, data 
collectors received ongoing supervision throughout the 
study period. Data were collected through face-to-face 
interviews.

Assessments
Sociodemographic data
To understand participants’ sociocultural circumstances, 
sociodemographic data were collected through face-to-
face interviews. Information asked included age, sex, 
educational level and marital status. Additionally, ques-
tions were asked about their child’s age, sex and whether 
the child was attending school.

Early childhood development
ECD was assessed using the UNICEF 10-item ECDI.15 16 
The index has been included in the MICS and in select 
Demographic and Health Surveys since 2009.15 The 
ECDI was included in the 2016 Demographic and Health 
Surveys in Uganda.22 The ECDI is used to assess ECD 
in children aged 36–59 across four domains of develop-
ment: literacy-numeracy, learning/cognition, physical 
skills and socioemotional development (see table 1). The 
caregiver is required to provide responses about 10 items, 
which are then computed into domain and total scores 
based on the UNICEF ECDI scoring guidelines.6 15 A 
child is considered to be ‘developmentally on track’ if the 
child is found to be on track in at least three of the four 
domains.12 Within each domain, a child is considered 
to be on track if the caregiver reports that the child can 
demonstrate at least 50% of the relevant skills.12 For our 
study, the English version of the ECDI was translated into 
Lusoga (the local language at the study site) and back-
translated into English by two individuals. Discrepancies 
were resolved through further discussion by the two trans-
lators. The back-translated questionnaire was reviewed 
by the 25 data collectors in the HDSS and piloted in the 
community prior to deployment.

Table 1  Developmental domains and skills assessed by the Early Childhood Development Index

Developmental domains Questions

Literacy-numeracy 1. Can (name) identify or name at least ten letters of the alphabet?

2. Can (name) read at least four simple, popular words?

3. Does (name) know the name and recognise the symbol of all numbers from 1 to 10?

Physical development 4. Can (name) pick up a small object with two fingers, like a stick or a rock from the 
ground?

5. Is (name) sometimes too sick to play? (reverse-coded)

Approaches to learning/cognition 6. Does (name) follow simple instructions on how to do something correctly?

7. When given something to do, is (name) able to it independently?

Socioemotional development 8. Does (name) get along well with other children?

9. Does (name) kick, bite or hit other children or adults? (reverse-coded)

10. Does (name) get distracted easily? (reverse-coded)
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Statistical analysis
Proportions, means and SD were used to summarise 
the sociodemographic characteristics of parents/care-
givers and their children. Next, to summarise parents’/
caregivers’ description of a child’s developmental skills, 
items were grouped to create the four domain scores 
(ie, literacy-numeracy, physical, learning/cognition 
and social emotional development) based on the ECDI 
guidelines.12 15 Frequencies and percentages were used 
to describe the proportions of children with low develop-
ment using domain-level data and total scores, in accor-
dance with ECDI guidelines. Children who scored 0 on 
more than one item in a domain were identified as having 
low development (or at risk of delay in that domain).9 
Similarly, children who received a score of 0 on at least 
three domains were classified as having low overall devel-
opment status.6 The ECDI data were validated using 
correlational analyses. Specifically, Pearson’s correla-
tion analysis was performed to determine the associa-
tion among the caregiver’s educational status, children’s 
age, developmental abilities and children’s preschool 
attendance.

We defined risk profiles based on the dimensions of 
risk evaluated by the ECDI. Using the ECDI scores in the 
four domains (ie, literacy-numeracy, learning/cognition, 
physical skills and socioemotional development), a hier-
archical agglomerative cluster analysis (Ward’s method) 
was performed to identify relatively homogenous 
subgroups of children with similar developmental risk 
profiles.23 24 At the start of this analysis, each individual 
in its own cluster and each new cluster were formed by 
merging previous clusters so that within-cluster variation 

was minimised.23 Dendrograms and coefficients in the 
agglomeration schedule were inspected to determine the 
optimal number of clusters. The cluster solution that best 
represents the data was determined by examining the 
coefficients in the agglomeration schedule, identifying a 
point where a sizeable change occurs and selecting the 
number of clusters just before that point.25 All analyses 
were performed using SPSS (V.26.0), with the level of 
significance established at p<0.05.

RESULTS
Characteristics of children and caregivers
In total, caregivers of 720 children (360 boys, 360 girls) 
aged 36–60 months completed the ECDI questionnaire 
(table  2). Majority of the children (61.4% of boys and 
56.9% of girls) did not attend preschool. Majority of 
the caregivers (89.2%) were married and most had not 
completed secondary school.

Proportion of children with low ECDI scores
Table 3 summarises the proportion of children with low 
scores on the four ECDI domains, disaggregated by age 
and gender. The vast majority of children had low literacy-
numeracy skills (74.7%) and a small percentage had poor 
socioemotional development (21.8%). The percentage 
of those classified as exhibiting low development in the 
literacy-numeracy domain was higher for boys compared 
with girls among children ≤49 months. Across all age 
groups, a greater proportion of boys had low scores in 
the socioemotional development domain compared with 
girls (table 3). Only a small fraction of children received 

Table 2  Characteristics of children and caregivers

Sex of child

 �  Male (n=360) Female (n=360)

 � Variables

36–42 
months 
(n=100)

43–49 months
(n=125)

50–56 months
(n=96)

57–60 months
(n=39)

36–42 
months
(n=123)

43–49 
months
(n=106)

50–56 months
(n=88)

57–60 
months
(n=43)

Child characteristics

Educational status

 � Attending preschool 18 (18.0) 46 (36.8) 47 (49.0) 28 (71.8) 39 (31.7) 46 (43.4) 41 (46.6) 29 (67.4)

 � Not attending preschool 82 (82.0) 79 (63.2) 49 (51.0) 11 (28.2) 84 (68.3) 60 (56.6) 47 (53.4) 14 (32.6)

Caregiver characteristics

 � Age (years)* 42 (14.1) 44.2 (14.3) 43.9 (13.3) 41.6 (11.6) 41.4 (12.8) 44.2 (13.8) 43.3 (13.3) 45.9 (15.9)

Sex

 � Male 51 (51.0) 49 (39.2) 51 (53.1) 15 (38.5) 63 (51.2) 60 (56.6) 38 (43.2) 18 (41.9)

 � Female 49 (49.0) 76 (60.8) 45 (46.9) 24 (61.5) 60 (48.8) 46 (43.4) 50 (56.8) 25 (58.1)

Educational status

 � Lower than secondary school 63 (63.0) 89 (71.2) 64 (66.7) 25 (64.1) 81 (65.9) 76 (71.7) 67 (76.1) 30 (69.8)

 � Secondary school or higher 37 (37.0) 36 (28.8) 32 (33.3) 14 (35.9) 42 (34.1) 30 (28.3) 21 (23.9) 13 (30.2)

Marital status

 � Married 88 (88.0) 113 (90.4) 82 (85.4) 32 (82.1) 116 (94.3) 99 (93.4) 76 (86.4) 36 (83.7)

 � Not married 12 (12.0) 12 (9.6) 14 (14.6) 7 (17.9) 7 (5.7) 7 (6.6) 12 (13.6) 7 (16.3)

Data are n (%) unless otherwise indicated.
*Data are mean and SD.
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low scores on the physical (3.1%) and cognitive (4.4%) 
domains.

Associations among age of child, caregiver’s education and 
ECDI developmental domains
Table  4 presents the correlations between children’s 
age, caregiver’s education and developmental abilities 
across the four ECDI domains. The analysis revealed that 
more years of caregiver’s education was associated with 
literacy-numeracy skills (r=0.255, p<0.01) and cognitive 
skills (r=0.08, p<0.05). Similarly, advanced literacy skills 
were positively associated with children’s age (r=0.192, 
p<0.01), cognitive skills (r=0.110, p<0.01) and socioemo-
tional development (r=0.145, p<0.01). Lastly, we found no 
association between caregiver’s education and children’s 
preschool attendance, adjusted for age of child (p>0.05).

Cluster solution
Using the criteria described earlier, a three-cluster solu-
tion was chosen as best representing the data. The three-
cluster solution depicting distinct developmental profiles 
is illustrated in figure 1 and the proportions of children 
in the clusters are summarised in table 5. The defining 
characteristics of each cluster are summarised in the 
next sections. Of note, the ordering of the clusters does 
not have inherent meaning, but labels are given to each 
cluster based on the defining characteristics.

Cluster 1: moderate risk
Cluster 1 comprised 31 children or 4% of the sample. 
This group of children had the lowest literacy-numeracy, 
learning/cognitive and socioemotional scores and were 
just above the mean on physical skills. About 39% of the 
group were children aged between 36 and 42 months.

Cluster 2: low risk, excelling
Cluster 2 comprised 667 children or 93% of the sample. 
This group of children was much higher than the other 
groups and had scores just above the mean in literacy-
numeracy, learning/cognitive and physical skills. Indeed, 
50% of this group were boys and 58% were reported as 
not attending preschool. Further, ~32% of the reporting 
caregivers had completed secondary education or higher, 
whereas less than 10% of reporting caregivers had 
completed secondary education or higher in the other 
two clusters.

Cluster 3: high risk
Cluster 3 comprised 22 children or 3% of the sample. This 
group is characterised by low scores in literacy-numeracy, 
physical and socioemotional domains, which were all 
below the mean. Compared with the two other clusters, 
children in this group had the lowest physical develop-
ment. Only 7% of this group were attending preschool 
(the lowest proportion of any cluster), and therefore 
the low scores across the measured domains could be 
attributed to this observation.Ta
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DISCUSSION
We assessed ECD skills and behaviours among a sample 
of young children living in Iganga and Mayuge districts 
in eastern Uganda, as reported by their parents/care-
givers using the 10-item ECDI developed by UNICEF. 
Specifically, four questions were addressed: (1) What are 
the demographic characteristics of parents and children 
in this sample? (2) What is the percentage of children 
at risk of delay in each ECDI domain? (3) Is there an 
association between caregiver’s education and children’s 
performance in the developmental domains? (4) Can 
we identify homogenous groups of children who share 
similar developmental profiles in this sample?

Caregivers were almost evenly distributed by gender 
and a vast majority had not completed secondary school 
education. Majority of the children in this sample were not 
attending preschool. Overall, approximately 76% of the 
children were developing appropriately across the entire 

index. However, a large proportion of children were at 
risk of delay in the literacy-numeracy domain (74.7%) 
and a notable proportion were at risk of delay in the 
socioemotional domain (21.8%). Boys scored lower than 
girls on both of these domains. Only a small percentage 
(less than 5%) had poor physical and cognitive develop-
ment. Perhaps, not surprisingly, caregiver’s education was 
positively associated with children’s performance on the 
literacy-numeracy and cognitive skills. However, there was 
no association between caregiver’s education and chil-
dren’s attendance in preschool, adjusted for age of child. 
Of note, three developmental patterns were identified by 
cluster analysis, and ~93% of children could be putatively 
classified as low risk.

These proportions are alarming on the surface. 
However, low participation in school likely accounts 
for the low scores on literacy-numeracy milestones.26 
Normally, children of educated parents tend to perform 

Table 4  Correlations among age of child, parental education and ECDI domains

Variables 1 2 3 4 5 6 7

1. Age of child –

2. Caregiver’s education −0.045 –

3. Literacy-numeracy 0.192** 0.255** –

4. Learning/cognition 0.053 0.080* 0.110** –

5. Physical skills 0.017 0.009 0.066 0.001 –

6. Socioemotional skills 0.070 0.026 0.145** 0.017 0.024 –

7. ECDI total score 0.125** 0.070 0.326** 0.369** 0.279** 0.777** –

*P<0.05, **P<0.01.
ECDI, Early Childhood Development Index.

Figure 1  Profile analysis of the three-cluster solution by the features represented as standardised scores in four domains. 
Sample sizes per cluster are as follows: cluster 1 (putative moderate-risk cluster), n=31; cluster 2 (putative low-risk cluster), 
n=667; cluster 3 (putative high-risk cluster), n=22.
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better on literacy-numeracy tasks compared with peers 
of uneducated parents.27 Unlike high-income countries, 
children aged 3–4 years old in some rural Uganda commu-
nities rarely attend any form of organised learning activity 
unless sent to day care, which is usually done by few 
higher-income families where both the mother and the 
father work outside the home. Thus, only a small propor-
tion of children in this age bracket get the opportunity to 
develop literacy-numeracy skills. Furthermore, research 
has suggested that home environment characterised by 
joint book reading between the parents and the child posi-
tively affects children’s literacy-numeracy development.27 
However, the lack of such environments in most rural 
households in Uganda might explain the high proportion 
of children with low literacy skills in this sample. In addi-
tion, the questionable nature of the items in this partic-
ular domain could explain the low scores received by 
the children. Limitations of the ECDI literacy-numeracy 
items have been previously acknowledged.6 McCoy et al6 
have indicated that these items represent measures of 
academic knowledge rather than general developmental 
competence and may be too difficult for young children. 

It is therefore not surprising that the 3-year-olds in our 
sample received lower scores as compared with their 
4-year-old peers. Additional research is needed to develop 
age-appropriate and culturally appropriate early literacy-
numeracy measure to improve ECD assessments in these 
settings. Another plausible explanation may relate to the 
nature of African traditional education.28 In typical tradi-
tional African settings, early childhood education does 
not focus solely on literacy and numeracy skills, but rather 
infants and toddlers are taught to learn the cultural prac-
tices and behaviours as well as acceptable social standards 
and conventions.28 29 Thus, adults in many rural Africans 
settings tend to place more value on the development of 
good character and socially acceptable behaviour than on 
Western-based academic knowledge and skills.30

McCoy et al6 estimated that more than one-third of 
children in LMICs have poor ECDI scores in cognitive 
and/or socioemotional domains. In the current study, 
we found that 22% of children aged 3 and 4 years old in 
rural Uganda had low socioemotional development and 
less than 5% of children showed poor cognitive develop-
ment. Clearly, our estimates of the proportion of children 
who are not developmentally on track in socioemotional 
and cognitive domains are lower than what was reported 
by McCoy and colleagues.6 These observations may be 
explained by several important factors, such as differ-
ences in sample size, participant selection and popula-
tion characteristics. Even though McCoy et al6 used ECDI 
data, they analysed pooled data from 99 222 children 
living in 35 LMICs. Further, their data were obtained 
from a nationally representative sample in all the coun-
tries included. However, the present study is based on 
data derived from one HDSS in Uganda and involved 
a community sample of 720 children and caregivers. It 
should be noted that our results appear to corroborate 
what was reported in the 2016 Uganda Demographic and 
Health Survey indicators.22 While most children demon-
strated high scores in areas such as physical and cogni-
tive development, about three-fourths of children were 
reported to have poor literacy-numeracy skills and almost 
a quarter demonstrated low socioemotional skills. Our 
finding that caregiver’s education was positively associ-
ated with children’s cognitive and literacy skills supports 
previous work which demonstrated that higher parental 
educational level influences developmental outcomes.31 
This result provides some form of validation to support 
the utility of the ECDI in the study setting.

The cluster analysis revealed a high-risk subgroup that 
comprised 3% of the sample. This proportion approxi-
mately corresponds to upper bounds of Western esti-
mates for developmental delays in this age range.26 While 
this group was lower than average in the literacy, phys-
ical and socioemotional development domains, the key 
distinguishing factor was the physical domain. Perhaps, 
the children in this group had fewer opportunities to 
engage in motor activities or interact with people and 
objects to build their physical skills. This may partly be 
due to limited access to organised physical activity or 

Table 5  Characteristics of children and caregivers by 
cluster assignment

Variables
Cluster 1 
(n=31)

Cluster 2 
(n=667)

Cluster 3 
(n=22)

Child characteristics, n (%)

 � Age groups (months)

  �  36–42 12 (38.7) 201 (30.1) 10 (45.5)

  �  43–49 9 (29.0) 291 (32.8) 3 (13.6)

  �  50–56 8 (25.8) 170 (25.5) 6 (27.3)

  �  57–60 2 (6.5) 77 (11.5) 3 (13.6)

 � Sex

  �  Male 15 (48.4) 336 (50.4) 9 (40.9)

  �  Female 16 (51.6) 331 (49.6) 13 (59.1)

 � Educational status

  �  Attending 
preschool

9 (29.0) 278 (41.7) 7 (31.8)

  �  Not attending 
preschool

22 (71.0) 389 (58.3) 15 (68.2)

Caregiver characteristics, mean (SD) or n (%)

 � Age in years

  �  Mean 46.9 42.9 47.9

  �  SD 13.7 13.6 15.9

  �  Range 23–77 18–87 24–78

 � Educational status, n (%)

  �  Lower than 
secondary school

23 (74.2) 455 (68.2) 17 (77.3)

  �  Secondary school 
or higher

8 (25.8) 212 (31.8) 5 (22.7)

 � Marital status, n (%)

  �  Married 30 (96.8) 595 (89.2) 17 (77.3)

  �  Never married 1 (3.2) 72 (10.8) 5 (22.7)
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preschool as evidenced by the small percentage of chil-
dren attending school in this cluster. While speculative, 
this high-risk group may be defined by delayed execu-
tive function development. But to reiterate, a very small 
proportion of these children were enrolled in preschool, a 
context that can often facilitate the development of these 
developmental skills. Further, 4% of children were found 
to have moderate risk for low development. These chil-
dren are the ones that can easily slip into high-risk status 
if they are not given appropriate attention. These statistics 
indicate that about 5% of rural Ugandan children may 
be at risk of not reaching their developmental potential, 
particularly in the areas of literacy-numeracy and cogni-
tive skills. These data can support targeted policy inter-
ventions and programmes to address the developmental 
challenges identified in these subgroups. Early child-
hood educators, practitioners and policy makers should 
be concerned about the ‘at risk’ subgroups and identify 
appropriate strategies to improve their developmental 
ability in specified domains to prepare them for future 
academic or work life. The need to improve or extend 
service coverage to rural children is great, as is the need 
for more culturally appropriate assessment practices and 
interventions.

In many African countries, the nature by which infants 
and young children interact with their environment also 
varies in comparison with Western cultures.28 Aspects of 
the early social environment that augment executive func-
tion in Western cultures may be different in Uganda. More 
work is needed to elucidate whether this cognitive ‘risk’ 
actually represents cognitive delays, as well as moderating 
and mediating factors in this context. That said, there 
may be culturally normative aspects of the proximal envi-
ronment that sufficiently foster executive function devel-
opment, as 84% of the sample were reported to possess 
key cognitive skills that align with executive functioning.

Our study has several important strengths. The cross-
sectional design allowed us to recruit a relatively large 
sample and avoids the potential biases of repeated 
questioning and undue respondent fatigue. Second, 
we included a relatively large population-representative 
sample recruited from rural communities in Uganda. The 
ECDI provides global estimates of ECD from four devel-
opmental domains, making it easier to assess multiple 
domains over a short period of time. The ECDI data are 
important for informing national strategies in terms of 
interventions and policies. Despite these strengths, the 
study also has some limitations. We did not include a 
nationally representative sample as was done in previous 
MICS studies due to logistical constraints. Importantly, 
the ECDI has not been formally validated in Uganda and 
some of the items have questionable validity. Another 
limitation is the lack of precision in estimating children’s 
developmental ability with a few items (1–3 items) per 
domain over a 2-year age range. The ECDI was designed 
for a wide age range (36–59 months). Given the dynamic 
nature of development, this wide age bracket makes it 
difficult to determine whether high ECDI scores reflect 

one’s developmental skills or normal growth and matura-
tion. More work is needed on the MICS-ECDI in Uganda 
to confirm the psychometric properties of this tool in 
different cultural contexts.

Despite these limitations, our study has demonstrated 
that the majority of children had poor literacy-numeracy 
skills. The study confirmed that the low proportion of 
children attending preschool in rural Uganda is reflected 
by low proportion of children meeting literacy-numeracy 
milestones. Beyond this observation, we identified a 
subgroup of children aged 3 and 4 years old who were 
disproportionately at risk of cognitive delays, a group 
that warrants follow-up assessment by trained behavioural 
health service providers. This work contributes to a foun-
dation for ongoing work continuing to develop ECD 
screening, assessment and intervention infrastructure in 
Uganda and other LMICs in Sub-Saharan Africa.
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