
   

Copyright  and  Reuse:  Copyright  and  Moral  Rights  remain  with  the  author(s)  and/or

copyright  holders.  Copies  of  full  items  can  be  used  for  personal  research  or  study,

educational, or not-for-profit purposes without prior permission or charge, unless otherwise

indicated,  provided  that  the  authors,  title  and  full  bibliographic  details  are  credited,  a

hyperlink and/or URL is given for the original metadata page and the content is not changed

in any way. For full details of reuse please refer to City Research Online policy.

City Research Online:            http://openaccess.city.ac.uk/            publications@citystgeorges.ac.uk

Citation:  Purssell, E., Frood, S. & Sagoo, R. (2025). Beyond the labels: 
Classifying countries by child health outcomes – A cluster analysis of child 
mortality and child-health data. Global Health Action, 18(1), 2526315. doi: 
10.1080/16549716.2025.2526315 

This is the published version of the paper.

This version of the publication may differ from the final published version. To cite 
this item please consult the publisher's version.

Permanent repository link: https://openaccess.city.ac.uk/id/eprint/35531/

Link to published version: https://doi.org/10.1080/16549716.2025.2526315

City Research Online
City St George’s, University of London

https://openaccess.city.ac.uk/policies.html
mailto:publications@citystgeorges.ac.uk
http://openaccess.city.ac.uk/


Global Health Action

ISSN: 1654-9716 (Print) 1654-9880 (Online) Journal homepage: www.tandfonline.com/journals/zgha20

Beyond the labels: Classifying countries by child
health outcomes – A cluster analysis of child
mortality and child-health data

Edward Purssell, Sharron Frood & Rohit Sagoo

To cite this article: Edward Purssell, Sharron Frood & Rohit Sagoo (2025) Beyond the labels:
Classifying countries by child health outcomes – A cluster analysis of child mortality and child-
health data, Global Health Action, 18:1, 2526315, DOI: 10.1080/16549716.2025.2526315

To link to this article:  https://doi.org/10.1080/16549716.2025.2526315

© 2025 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

View supplementary material 

Published online: 22 Jul 2025.

Submit your article to this journal 

View related articles 

View Crossmark data

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=zgha20

https://www.tandfonline.com/journals/zgha20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/16549716.2025.2526315
https://doi.org/10.1080/16549716.2025.2526315
https://www.tandfonline.com/doi/suppl/10.1080/16549716.2025.2526315
https://www.tandfonline.com/doi/suppl/10.1080/16549716.2025.2526315
https://www.tandfonline.com/action/authorSubmission?journalCode=zgha20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=zgha20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/16549716.2025.2526315?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/16549716.2025.2526315?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/16549716.2025.2526315&domain=pdf&date_stamp=22%20Jul%202025
http://crossmark.crossref.org/dialog/?doi=10.1080/16549716.2025.2526315&domain=pdf&date_stamp=22%20Jul%202025
https://www.tandfonline.com/action/journalInformation?journalCode=zgha20


RESEARCH ARTICLE

Beyond the labels: Classifying countries by child health outcomes – A cluster 
analysis of child mortality and child-health data
Edward Purssell a, Sharron Frood b and Rohit Sagooc

aChildren’s Nursing, Anglia Ruskin University, Chelmsford, UK; bChild Health, City St. George’s University of London, London, UK; 
cFlorence Nightingale Faculty of Nursing, Midwifery and Palliative Care, FACT Study Kings College London, London, UK

ABSTRACT
Background: Most health service classification systems are based on organisational compo
nents such as service provision, financing, and regulation. This study considers health systems 
using data focusing on child health outcomes, service provision, and selected social char
acteristics. This more accurately reflects the reality of health service provision for children, 
young people, and their families.
Objective: To classify health systems based on child health data through cluster analysis and 
exploratory and descriptive data analysis.
Method: Data were extracted from the current version of the UNICEF (2023) State of the World’s 
Children full dataset, concentrating on outcomes related to mortality. Cluster analyses were con
ducted, and a heatmap was produced to identify patterns and groups among countries and child 
health indicators. Row and column distances were calculated using the Euclidean distance, and 
clustering was performed using the complete linkage method. Each variable was centred and scaled 
using the scale command, allowing variables measured on different scales to be compared without 
those with large values being weighted more heavily. Countries that performed better or were less 
healthy than expected were identified through linear regression analysis using the ggplot2 package.
Results: Analysis of countries by cluster reveals six main groups, characterised by child and 
maternal mortality rates, vaccination levels, access to maternal and child healthcare, access to 
water and sanitation, and population migration levels.
Conclusion: Identifying patterns in outcomes and identifying countries that perform above 
or below expectations concerning child health can inform a more nuanced approach to 
improving a country’s child health outcomes.

PAPER CONTEXT
● Main findings: Understanding child health and social care provision patterns and related 

outcomes is complex. Studies such as this may indicate further enquiry for identifying 
combinations of interventions that maximise health benefits.

● Added knowledge: This study demonstrates that understanding the patterns of health 
provision and child health outcomes is instructive in developing policies related to child 
health.

● Global health impact for policy and action: Policymakers and leaders within Health 
Systems must understand the reasons behind countries that have better-than-expected 
child health outcomes compared to current health expenditures. What are the nuances 
within countries that cause these patterns?
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Background

Why is understanding child health outcomes 
(CHOs) important?

The United Nations Convention on the Rights of the 
Child commits countries to making the child’s best inter
ests the primary consideration in all actions concerning 
children [1]. However, it is recognised that how this is 
operationalised will differ according to the availability of 
resources, local priorities, and other contextual factors, 
some of which may be independent of a country’s wealth 

or level of health spending. Furthermore, although the 
relative over- or underperformance of some health sys
tems is well-documented, the successes or challenges of 
many others remain less well-known.

Despite the importance of local factors, it is still 
possible for countries to learn from the experience of 
others about the interventions or combinations of 
interventions that are most effective for promoting 
child health. The International Council of Nurses 
recognises the critical role that nurses should play 
in developing and maintaining high-performing, 

CONTACT Sharron Frood Sharron.frood.2@city.ac.uk Child Health, City St. George’s University of London, 1 Myddelton Street, London EC1R 
1UB, UK

Supplemental data for this article can be accessed online at https://doi.org/10.1080/16549716.2025.2526315

GLOBAL HEALTH ACTION                                                                                                              
2025, VOL. 18, 2526315
https://doi.org/10.1080/16549716.2025.2526315

© 2025 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the 
posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

http://orcid.org/0000-0003-3748-0864
http://orcid.org/0009-0007-2993-6012
https://doi.org/10.1080/16549716.2025.2526315
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/16549716.2025.2526315&domain=pdf&date_stamp=2025-07-21


safe, appropriate, and sustainable primary care [2]. 
This should be based on delivering that care and 
understanding the effect of individual and bundles 
of interventions on important child health outcomes.

Disparities in health outcomes and the psychoso
cial factors contributing to them are evident early in 
life and persist throughout a person’s lifetime [3]. 
There are several methods for assessing the effective
ness of health systems. Modern guidance and deci
sion-making methods emphasise the importance of 
focusing on outcomes that are the most important to 
care recipients [4]. These variations in provision and 
outcomes provide an almost limitless combination of 
factors to consider when evaluating the effectiveness 
of health and social care provision to children. 
However, understanding the patterns within this 
complexity may help us learn from and share best 
practices – for example, the Sure Start programme in 
the UK [5].

Patterns of illness, policy responses, and 
a country’s willingness and ability to fund and pro
vide care change over time. Due to a rise in childhood 
obesity levels globally, the WHO has recently devel
oped guidelines related to physical activity and seden
tary behaviour, as well as policies regarding a healthy 
diet [6]. The initial WHO conference in 1978 was 
centred around what constitutes primary healthcare 
and focused on peace, shelter, and education [7]. 
Global health policy has had a longstanding shift 
from communicable to non-communicable diseases 
affecting populations [8]. However, communicable 
diseases continue to account for a substantial propor
tion of childhood morbidity and mortality.

Classifying healthcare systems can help in under
standing the methods and patterns of healthcare pro
vision between countries and across global regions. 
Furthermore, it may be possible to develop an under
standing of features that can be generalised beyond 
the unique circumstances of any given healthcare 
system, providing insights that may be valuable in 
developing healthcare policy [9]. International com
parisons of child health outcomes may also help 
identify the strengths and weaknesses of delivering 
care to children in different countries, allowing the 
sharing of best practices to improve child health 
outcomes.

Currently, most health service classification systems 
are based on organisational identifiers such as service 
provision, financing as a percentage of GDP, and health 
service regulation. This includes countries in both the 
Global South and the North. However, a modern sys
tematic review by de Carvalho found that healthcare 
guideline methods emphasise the importance of concen
trating on outcomes of tremendous significance for 
patients and other end-users [10]. While the organisation 
and financing of healthcare are essential, clinical out
comes are of more immediate relevance to patients and 

carers. Comparisons such as those undertaken by the 
Commonwealth Fund are limited to a few high-income 
health systems. However, these studies demonstrate no 
direct relationship between health service characteristics, 
such as access to care, care processes, administrative 
efficiency, equity, and healthcare outcomes [11].

In addition to being provision-focused, it has been 
noted that many classifications are centred on sys
tems and processes from the perspective of those in 
the ‘Global North’ [10,12]. However, naive dichoto
mous categorisation of countries into the ‘Global 
North’ and ‘Global South’ or other broad categories 
may lead to assumptions about the quality of care and 
outcomes based on geography or other features, 
which do not accurately reflect the experiences of 
children and families. A significant amount of inno
vative practice and high-quality care is likely being 
provided in low- and middle-income countries, 
which are traditionally considered disadvantaged 
and have limited financial resources. Just as nursing 
models and definitions emphasise the importance of 
individualised care, countries, and systems should be 
evaluated on individual health outcomes rather than 
group-level labels that may not reflect the reality for 
individual children and families. Much innovation is 
happening outside of countries that are often studied 
and reported, and it is essential to highlight these 
developments to facilitate the sharing of best prac
tices [13].

The ultimate goal of every Child Health System is to 
achieve the health outcomes that children and their 
families experience. Traditional approaches have cate
gorised countries into broad categories such as the 
Global North and the Global South. We sought to 
develop a more nuanced approach based on CHOs. 
CHOs refer to the changes in health status in children 
that result from specific interventions, treatments, or 
health policies. They are crucial metrics in the fields of 
healthcare and public health, providing insight into the 
effectiveness of medical practices and health initiatives 
[14]. By analysing health outcomes, researchers and 
healthcare professionals can assess the quality of care 
provided and identify areas for improvement. The 
CHOs selected for this paper are pragmatic and 
exploratory.

This study, therefore, considers health systems in 
a way that differs from most similar analyses in two 
ways: it is outcome-focused on mortality and other 
child-health-related outcomes, and it evaluates and 
categorises countries based on the characteristics of 
their child-health provision and selected social char
acteristics. In line with the requirements of the UN 
Convention on the Rights of the Child [1], we also 
consider the influence of the availability of healthcare 
resources. Health systems have been defined as ‘all 
the activities whose primary purpose is to promote, 
restore, or maintain health’ [15].
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Aims and objectives

Aim

This paper aims to compare and contrast child health 
systems, classifying them on the basis of selected 
characteristics of the country, service provision, and 
outcomes. This is accomplished using the principles 
of exploratory data analysis, which involves both 
descriptive and inferential data.

Objectives

Identify key features of different health systems and 
patterns of child health provision and outcomes.

Using heatmaps and cluster analysis to visualise 
this.

To identify countries whose child health outcomes 
are above or below what might be expected based on 
health spending.

Methods

Research design

This descriptive and inferential study uses cluster 
analysis, regression, and visualisation. The general 
approach is consistent with the principles of 
Exploratory Data Analysis (EDA), and in particular 
that ‘the picture examining eye is the best finder we 
have of the wholly unanticipated’ [16]. To this end, 
we use visualisation of data in the form of heatmaps, 
cluster analysis to demonstrate relationships, and 
regression. Cluster analysis is an unsupervised 
machine learning technique that seeks to find simila
rities and differences between multiple variables in 
a dataset. It does so by identifying groups or ‘clusters’ 
of objects or responses, where those within a given 
cluster have greater similarities to each other than to 
those in different groups [17]. When applied along
side heatmaps, this both visualises the results and 
shows these relationships through a dendrogram. 
Crucially, there is no one ‘correct’ clustering result 
as there are a variety of methods to do this, making 
interpretation of results crucial.

Sample, setting, and data collection

Data were extracted from the current version of the 
UNICEF State of the World’s Children full dataset, 
which concentrates on mortality outcomes [18]. The 
current health expenditure (CHE) per capita in US 
dollars was obtained from the World Health 
Organisation database [19]. Three countries (Holy 
See, Liechtenstein, and Tokelau) were not included 
in the dataset. Formal analyses were restricted to 
countries with a population of over 10,000,000. 

Detailed information on the variables entered into 
the model is provided in the Supplementary File.

Ethical considerations

Data are in the public domain, and there are no 
specific ethical considerations regarding their use in 
this study. There are many broader issues regarding 
the ethics of data collection and the uses to which they 
are put, and we are cognoscente of the need to always 
act in the best interest of children and families.

Data analysis and synthesis

Data were extracted, and each outcome variable was 
centred and scaled using the scale command, allowing 
variables which are measured on different scales to be 
compared without those with large values being 
weighted more heavily. Missing values were permitted 
but were excluded from the distance computations 
involving the rows or columns within which they 
occurred [20]. Other approaches to handling missing 
data, such as imputation, were not used because key 
assumptions, in particular that the data were missing 
completely at random or missing at random, could not 
be assumed [21]. We also considered the patterns of 
missingness to be important variables in the model. As 
an unsupervised machine learning technique, cluster 
results need both validation and interpretation. Thus, 
in line with the principles of EDA of visualisation and 
exploration, we looked not just at the branching level 
but also at what the underlying meanings might be. 
The cluster results were therefore integrated with other 
evidence and experience to explain the resultant pat
terns [22], particularly in answering the question, 
‘What makes sense?’

Heatmaps and cluster analyses were undertaken 
using the pheatmap command in the R package 
pheatmap [23,24]. Cluster analysis is a two-step pro
cess. First, a matrix of distances between individuals 
is calculated, and this is then used to group indivi
duals sequentially with those most similar. Most com
monly, this is done using agglomerative methods, 
where each individual starts as their own cluster, 
while divisive methods start with one large cluster. 
Row and column distances were calculated using the 
Euclidean distance, and clustering was performed 
using the agglomerative average linkage method. 
There are no definitive rules regarding the choice of 
clustering methods. These were chosen because 
Euclidean distance is commonly used and is intuitive, 
while average linkage uses the average distance 
between points in the first and second clusters to 
link them together. This forms a middle-ground 
approach between nearest and furthest neighbour 
methods, takes account of cluster structure, and 
tends to provide robust solutions [25].

GLOBAL HEALTH ACTION 3



To identify countries with higher or lower neona
tal and under-5 mortality outcomes than might be 
expected for their level of health expenditure, linear 
regression was conducted using the ggplot2 geom_s
mooth function to undertake linear regression with 
associated 95% confidence intervals [26].

Results

The heatmap and cluster analysis are shown in 
Figure 1. The colours indicate the standardised dif
ference from the mean for each variable. Red and 

orange cells indicate above-average values, blue cells 
indicate below-average values, and grey cells indicate 
missing data within this cluster analysis. The red- 
orange cells in Cluster (A) denote countries with 
high rates of child and infant mortality. However, 
within this group, two patterns of child health provi
sion are evident: those with low levels of vaccination, 
water, hygiene, and maternal and child health provi
sion (E), and those with higher or variable levels. 
A large group of reasonably diverse countries have 
lower mortality (B), some of which have been able to 
commit higher resources (C), including Cuba and the 

Figure 1. Heatmap of child-health-related outcomes and critical features of health services.
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United States. Greece and Portugal are noteworthy 
for having above-average numbers of medical 
doctors.

Analysis of countries by cluster reveals six main 
groups, designated as clusters A, B, C, D, E, and 
F. The variables entered into the analysis are pre
sented in the Supplementary file.

Figure 1 illustrates the cluster analysis for coun
tries with a population exceeding 10,000,000; the 
entire dataset is provided in the supplementary file. 
Six clusters of countries, A, B, C, D, E, and F, have 
been identified. What is immediately apparent is that 
the interpretation of these clusters does not reflect the 
simple division of the world into high-income, mid
dle-income, and low-income geographies. The actual 
understanding of a child’s health outcomes is far 
more complex.

Cluster A comprises the countries listed vertically 
on the health map in Figure 1 below, namely Sudan 
and Nigeria. The child health outcomes that are most 
similar are those related to weaning, the Gini coeffi
cient, population growth, urban population growth, 
under-five mortality rate, infant mortality rate, the 
number of stillbirths, the mortality rate of 5years to 
14years, the number of births per woman, child 
dependency and early initiation of breastfeeding 
infants exclusively breastfed, and the reduction in 
adolescent mortality are all above average. This sug
gests that the identified outcomes are above average 
in these so-called low-income countries or countries 
in the Global South.

Cluster B comprises a group of countries, includ
ing Sudan, Mozambique, Mali, Benin, Cameroon, 
Pakistan, Zimbabwe, Ghana, Senegal, Burkina Faso, 
Rwanda, Burundi, Kenya, Malawi, Uganda, and 
Zambia, which are average in the following child 
health outcomes related to vaccination coverage. 
Rota Virus, BCGPCV3, MCV2, MCV1, DTP1, and 
Hep B 3. These are comparable to Cuba, the United 
States, Belgium, Sweden, Australia, the Netherlands, 
France, the United Kingdom, Japan, Canada, Italy, 
Spain, Greece, and Portugal.

Cluster C comprises Somalia, South Sudan, 
Afghanistan, Ethiopia, Haiti, Madagascar, Niger, 
Chad, and Nigeria, all located in the Global South. 
These present a primarily blue colour indicating 
lower than average levels in children being over
weight and obese, net migration, PAB tetanus, 
Family Planning, Skilled birth attendants, Antenatal 
first visit Mother HC, four antenatal visits, rural 
sanitation, Sanitation, sanitation urban, drinking 
water rural, universal HC Share urban population, 
GDP Health spent in 2021, numbers of nurses and 
midwives, numbers of medical doctors, neonates to 
under-5 mortality rate. Regarding vaccinations, the 
rates for Hep B3, DTP3, Polio3, HB3, DTP1, 
MCV1, MCV2, PCV3, and BCG are all below the 

average rates of the countries included in the 
UNICEF 2023 data set.

Cluster D, which yields the same outcomes as 
Cluster A, is depicted in blue in Figure 1, indicating 
that the countries in this cluster are below the aver
age. The countries in this cluster range from Cuba to 
Kazakhstan and include the UK, Australia, Poland, 
and Greece, and are identified as high- and middle- 
income countries located in the Global North.

Cluster E extends from Cuba to Uzbekistan. This 
cluster comprises the United States, Belgium, Sweden, 
Germany, the Netherlands, France, Italy, Spain, 
Greece, and Japan. These countries are located in 
the Global North and have average vaccination rates 
for the BCG vaccine and Hepatitis B.

Cluster F demonstrates that the identified coun
tries, namely the United States, Belgium, Sweden, 
Canada, Germany, Australia, the Netherlands, 
France, the United Kingdom, and Japan, have above- 
average numbers of medical doctors, nurses, and 
midwives, spend above-average amounts of money 
on health, and the most significant proportion of 
GDP on health, and share urban populations are 
classified as high-income countries located in the 
Global North.

Examining the model variables shows the expected 
clustering of mortality, vaccination, sanitary and 
hygiene conditions, and resources. The Gini coefficient, 
as well as weaning, overweight, obesity, and net migra
tion, showed the weakest relationship to other variables, 
as these were located in distinct clusters on their own.

There is a clear distinction in child mortality rates 
and child and maternal health interventions when com
paring low-, middle-, and high-income countries across 
groups A to F. However, there are important excep
tions. According to the World Health Organisation, 
maternal deaths occurred every 2 min worldwide in 
2020, with nearly 95% of these deaths taking place in 
low to middle-income countries [27]. A study by 
Michel-Schuldt et al. found that midwifery-led care 
was a predominant feature in low-income countries, 
playing a key role in reducing maternal mortality and 
health disparities [12]. Midwives from low- to middle- 
income countries were deeply knowledgeable about the 
complexities, implementation, and effectiveness of 
maternal and child health interventions. They provided 
continuous care from birth through the first year of 
infancy. Child and maternal-focused interventions 
included education, sanitation, breastfeeding, infant 
nutrition, immunisation, and counselling. These inter
ventions also led nurses and midwives to advocate for 
women’s empowerment, with a focus on improving 
child and maternal health outcomes. However, a lack 
of financial resources hindered access to health 
equity [28].

This complexity is supported by the regression 
analysis of mortality rates under five against current 
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health expenditure (CHE) per capita in US$, as 
shown in Figure 2. As might be expected, there is 
a negative relationship between health spending and 
under-5 mortality, with a regression coefficient of 
−0.59114 (95% CI: −0.6432154 to −0.5390623), and 
an adjusted R-squared value of 0.7512. This can be 
interpreted as the proportional change in mortality 
for each proportional change in health spending – for 
each 1% reduction in spending, there is a 0.59% 
increase in mortality [29]. Those countries above 
the regression line, such as the United States and 
Switzerland, have higher mortality rates than the 
model predicts for their level of health spending. In 
contrast, those below the line, including Belarus, 
Montenegro, and Sri Lanka, have lower mortality 
rates. Figure 1 demonstrates that the following coun
tries spend above the average % of GDP on health: 
the USA, Belgium, Sweden, Canada, Australia, the 
Netherlands, France, the UK, and Japan.

Figure 2 helps illustrate patterns emerging between 
the current health expenditure (CHE) per capita in 
US dollars and under-5 mortality. This demonstrates 

the wide variation in both spending and outcomes. 
Countries with higher under-5 mortality rates than 
expected from a linear relationship include South 
Africa, the Dominican Republic, and several 
European and North American countries, most nota
bly the United States. This latter cluster is most 
notable because all of these countries have very high 
levels of health-related expenditure.

What is apparent is that mortality rates for those 
under five are not dependent on the CHE. There are 
evident variations in these rates related to CHE per 
capita in US dollars and under-five mortality rates 
globally, which require further investigation to gain 
insight into the nuanced approaches within nations 
that determine these variables.

Discussion

The approach of this study differs from many other 
attempts to categorise health services in that it is 
primarily outcome-based. The choice of the most 
appropriate child health outcomes to include in any 

Figure 2. Scatterplot illustrating the relationship between Current Health Expenditure per capita in US dollars [CHE] and under-5 
mortality.
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such analysis is challenging to identify and is neces
sarily arbitrary. The child health outcomes identified 
in this paper are of two types: those that directly 
measure well-being, such as mortality and nutritional 
status, and those associated with future changes in 
well-being, such as vaccination. Additionally, it may 
be essential to go beyond traditional health-related 
measures, including education, transportation, and 
other social factors, to understand the landscape of 
child health fully. In presenting this discussion, con
sideration of the Sustainable Development Goals is 
essential. The insights presented in this paper could 
encourage further enquiry regarding countries with 
improved or above-average CHO, where the current 
health expenditure (CHE) per capita in US dollars is 
not proportional to these improvements.

The Sustainable Development Goals (SDGs) [30] 
and distal, intermediate, and proximal factors [31] are 
essential to consider in child health outcomes glob
ally. The SDGs are goals that define specific targets 
relating to maternal and child mortality and universal 
health coverage. These targets are 3.2, 3.1, and 3.8, 
respectively. SDGs, also known as the Global Goals, 
were adopted by the United Nations in 2015 as 
a universal call to action to end poverty, protect the 
planet, and ensure that by 2030, all people will enjoy 
peace and prosperity. The 17 SDGs are integrated, 
recognising that action in one area will affect out
comes in others and that development must balance 
social, economic, and environmental sustainability. 
Sustainable Development Goal 3 relates to this 
paper as SDG 3 presents the following goal: to ensure 
healthy lives and promote well-being for all ages.

SDG 3.2 concerns Neonatal and child mortality. 
This goal set the target to end preventable deaths of 
newborns and children under 5 years of age by 2030, 
with all countries aiming to reduce neonatal mortality 
to at least 12 per 1000 live births and under-5 mor
tality to at least 25 per 1000 live births (SDGs) [30]. 
Regarding mortality rates, as presented in Section 3.1, 
maternal mortality is expected to be reduced by 2030, 
and the global maternal mortality ratio is projected to 
be less than 70 per 100,000 live births. Target 3.8 aims 
to achieve universal health coverage, encompassing 
financial risk protection, access to quality essential 
healthcare services, and safe, effective, quality, and 
affordable essential medicines and vaccines for all. 
These goals state what needs to be achieved. This 
paper presents valuable insights into nuanced 
approaches undertaken in countries related to mater
nal and child healthcare, where child health outcomes 
are not directly associated with a government’s GDP 
spent on health systems. For example, in Figure 2, the 
USA spends significantly more on healthcare (CHE) 
than Montenegro, yet Montenegro has a better 
under-5 mortality rate. Sapin and Italy have similar 
CHE, yet they have the same under-mortality rate as 

Belarus. However, all countries have the same under- 
5 mortality rate. This suggests that other factors may 
also contribute to preventing high mortality rates in 
addition to CHE. What is essential regarding the 
SDGs, however, is the intent within governments to 
meet these targets through their own and varied 
domestic policies related to child health. For example, 
the national plan for children in South Africa is for 
the period 2019–2024 [32]. This plan outlines the 
South African Government’s intention to implement 
policies to achieve the SDG targets for its children.

Child health combines specific and general inter
ventions that can be viewed through multiple lenses. 
These include macro-, meso-, and microsystems, 
comprising distal, intermediate, and proximal fea
tures, as well as treatment and developmental 
approaches. The roots of this lie in 
Bronfenbrenner’s ecological systems theory, which 
provides an organising framework for influences on 
human development, with the proximal factors being 
the child and family [31]. Whilst this is a complex 
ecology to consider, it does provide a structure 
through which we can better understand some deter
minants affecting child health.

One way to understand the complexity of child 
health outcomes in countries is to consider the total
ity of child health provision, which encompasses 
a combination of specific and general interventions 
that can impact distal, intermediate, and proximal 
features, as well as treatment and developmental 
approaches. These are ‘distal’ to the child or ‘prox
imal’ [31]. The former are structural variables, 
including population structure and level measures; 
the latter refers to actual events experienced by the 
individual child [33]. This distinction is essential 
because health policymakers and individual practi
tioners have some control over the latter. For exam
ple, the Chronosystem [34] or distal factor is 
primarily influenced by government policy. The prin
ciple of best interests, as outlined in the UN 
Convention [1] and the Sustainable Development 
Goals (SDGs), would primarily impact government 
policies related to child health outcomes. The former 
are structural variables, including population struc
ture and level measures; the latter refers to actual 
events experienced by the individual child in their 
home and school environment [33]. This distinction 
is essential because health policymakers and indivi
dual practitioners have some control over the latter, 
whereas control over structural factors is often more 
remote. Table 1 presents the details concerning prox
imal, intermediate, and distal factors.

According to the WHO [15], global health policy 
has shifted from targeting diseases to targeting indi
viduals [35]. Better access to essential health services, 
including vaccinations, oral rehydration therapy, and 
antibiotics for pneumonia, along with improvements 
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in social conditions, such as higher standards of liv
ing and smaller families living on larger incomes, 
have been crucial factors in improving the survival 
rate of children [35]. Achieving positive health out
comes requires recognising that childhood mortality 
is influenced by more than just childhood interven
tions. The health of parents, siblings, grandparents, 
and other household members also plays a crucial 
role in a child’s well-being. Interventions during 
childhood can have lasting effects into adulthood. It 
is increasingly evident that health efforts in one gen
eration can have a lasting impact on the next. For 
instance, ensuring proper nutrition for girls during 
childhood and adolescence can lower the risk of low- 
birth-weight babies, a key factor in early mortal
ity [35].

To better understand health influences and struc
ture them for effective health programmes, the World 
Bank and its partners have developed a life course 
approach [36]. This framework emphasises interven
tions across all life stages, with special attention to the 
reproductive period for women, including pregnancy 
and the start of a new generational cycle. Four key 
principles guide it:

(1) Health interventions build on each other, 
meaning that earlier interventions influence 
later-life outcomes.

(2) Sustaining health improvements at any stage 
requires interventions across multiple life 
stages.

(3) Actions taken in one generation can have 
a lasting impact on the health of future 
generations.

(4) Defining life cycle stages helps identify health 
risks for individuals and families.

Identifying significant health risks at each stage 
allows for targeted interventions, which can be imple
mented within the health sector or through broader 
strategies that influence household behaviours. 
Adopting a life cycle approach to reducing childhood 
mortality can foster collaboration across sectors, 
ensuring that resources are used more efficiently 
and effectively [36].

Any discussion on strategies to reduce childhood 
mortality must also consider the legal framework 
supporting these efforts. The Convention on the 
Rights of the Child, adopted by the United Nations 
General Assembly in 1989, explicitly upholds a child’s 
right to health and healthcare services. Article 24 of 
the convention mandates that signatory nations ‘pur
sue full implementation of this right and, in particu
lar, take appropriate measures. . . to diminish infant 
and child mortality.’ Guidelines for implementing 
and monitoring the required actions have been devel
oped and widely distributed to facilitate this [1].

The analysis of child health outcomes is critical 
because countries and outcomes can be compared 
through the pattern of responses across several vari
ables, demonstrating the complexity of child health 
provision and its effect on mortality. Emerging eco
biodevelopmental frameworks suggest that nurses 
and other healthcare workers should go beyond tra
ditional practice to adopt evidence-based strategies 
that promote educational achievement, increase eco
nomic productivity, and foster responsible citizen
ship, thereby maximising lifelong and 
intergenerational health [37]. This requires nurses to 
move beyond age- or discipline-based silos to view 
each stage of the life course as preparation for or the 
result of other developmental stages.

All those concerned with child health policy and 
delivery must actively develop, champion, and imple
ment effective health and other related policies. As 
nurses are the largest group of healthcare profes
sionals, they have a particular role in this work that 
is sometimes underestimated [38]. This broad over
view of this type of research shows the variety of 
areas nurses might consider. However, considerable 
challenges include a lack of motivation and interest, 
inadequate education in this area, a shortage of men
torship, and limited time and resources. Nurses tend 
to be implementers rather than policymakers [39]. 
Although it is argued that nurses need to play 
a more significant role in policy development, some 
challenges remain in developing this role and the 
contribution that nurses can make needs to be iden
tified [40]. One potential impediment is a greater 
need for statistical literacy [41]. It is arguable, for 

Table 1. Distal, intermediate, and proximal factors.
Distal factors Intermediate factors Proximal factors

Third-order macrosystem or Chronosystem 
(cultural, policy and social systems)

Second-order mesosystem (operates through schools, 
community or neighbourhood services)

First-order microsystem (direct 
effect on the child and family)

Factors that influence care delivery at a level more 
than one step removed from the child

Factors one step removed from the child Those that impact direct care 
delivery

Local or national vaccination policy 
Provides direct and herd immunity

Availability of vaccines in a clinic or local area 
Provides direct and local herd immunity

Ability to give vaccines to individual 
children 

Willingness of families to receive 
a vaccine 

Provides direct immunity
Policies regarding the provision of safe water and 

hygiene
Ability of local providers to deliver these Use of these facilities
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example, that greater involvement of nurses in poli
cies related to COVID-19 might have shifted the 
emphasis of policy.

It is also essential to establish priority areas and 
interventions. Assigning a value to individual inter
ventions and outcomes can be challenging, particu
larly when children are involved [42]. Key questions 
include which outcomes are most valued, what inter
ventions provide the most value in achieving these, 
and how different combinations of interventions 
interact. Evaluation is complex, and it has been sug
gested that there are 12 possible elements. Four are 
currently widely used: quality-adjusted life-years 
(QUALYs), net costs (the balance of incremental 
costs and benefit), changes in productivity, and any 
adherence improvement, while others are novel or 
less widely used: reduction in uncertainty (usually 
associated with diagnostic tests), fear or risk of con
tagion, insurance value, severity of disease, the value 
of hope where there is significant uncertainty, real 
option value where new treatments might become 
available in the future, equity, and ‘scientific spil
lovers’ resulting in new therapies [43]. The impact 
of the life course also needs to be considered; how 
does early exposure, for example, to malnutrition, 
affect people in later life?

In a more limited analysis, the OECD found six 
groups of countries that shared broadly similar 
healthcare institutions [44]. However, this was lim
ited to a few high-income countries and focused on 
organisation and service payment. Here, we found 
a more complex structure where service features did 
not necessarily predict outcomes. This has also been 
demonstrated in comparisons of high-income coun
tries, as assessed by The Commonwealth Fund 
report [11].

It has previously been noted that public health 
terminology contains many false dichotomies and 
outdated terms, including ‘Global North versus 
Global South’, ‘The Majority World versus Minority 
World’, and ‘Black Indigenous and People of Colour 
versus White’ and ‘global majority’ [45]. These data 
support their conclusion that we should use more 
nuanced terms, recognising the variations between 
countries shown here and areas within each country 
that were not assessed here. Furthermore, sweeping 
terms such as these fail to recognise the genuine 
advances that some countries have made and the 
lessons that others could learn from them. 
Countries with similar GDPs may exhibit different 
performance outcomes, and their performance across 
a range of indicators and outcomes is not necessarily 
uniform. Additionally, aggregated data, for example, 
under-5 mortality, can hide substantial variation in 
perinatal, neonatal, and death after these periods [46]. 
This analysis of health spending shows similar 
variability.

Limitations

Although based on official data from the UNICEF and 
the WHO, the data quality may vary, and for some 
variables, there was a large amount of missing data. 
Some data on the official dashboards are also quite 
dated. However, these do represent the official data 
used by these and other organisations to inform policy, 
and the sources used are the seminal sources of infor
mation on this subject. As with any cross-sectional 
data, these also represent a snapshot of how things 
were at the point at which the data were collected. 
Furthermore, the choices of interventions were prag
matic, and we could not identify which interventions 
are likely to be of the highest value in preventing 
childhood mortality, which may also differ according 
to features such as underlying levels of child morbidity 
and mortality [47]. Although meta-analysis and ran
domised controlled trials represent the highest level of 
evidence, the data used here present real-world popu
lation-level data and come from organisations charged 
with creating international health policy.

We included the full range of vaccinations because 
each protects against a different infectious disease. In an 
inferential model, this would be problematic, while it 
may be overweight, vaccination readers can make their 
own choices regarding the importance of these inter
ventions. Because these data are retrospective, essential 
changes may have occurred since their collection and 
publication. To this end, the pattern of responses, rather 
than individual countries’ positions, are crucial.

Conclusions

These data suggest that patterns of child health and 
social care provision, as well as related outcomes, are 
complex and multifaceted. Studies such as this may 
indicate further enquiry for identifying combinations 
of interventions that maximise health benefits. 
Understanding the patterns of provision and out
comes is also instructive in developing policies related 
to child health and other areas of concern. All those 
in healthcare need to remember that the health of the 
child population will, in time, be reflected in the 
adults, making this a matter of general concern. 
However, despite numerous attempts to classify 
health systems and countries, this study has shown 
that beneath these broad groups, including those 
identified here, areas of concern and success require 
further investigation. Such an approach might enable 
the identification of new combinations of best prac
tices to inform health policy.

Acknowledgments

The data sets available in the public domain through the 
UNICEF and the WHO have been used to write this article.

GLOBAL HEALTH ACTION 9



Dr Edward Purssell extracted data from the WHO and 
UNICEF reports cited, analysed the data sets, developed 
the cluster analysis in R, created Figure 2, and contributed 
to the initial writing of all aspects of this paper. Dr Sharron 
Frood assisted with the cluster analysis and data analysis 
presented in Figure 2 and contributed to the development 
of the writing and editing in all aspects of this paper. Mr 
Rohit Sagoo attended a planning meeting for the writing of 
this paper and contributed to the organisation of this 
paper.

Author contributions

CRediT: Edward Purssell: Formal analysis, Methodology, 
Resources, Software, Writing – original draft, Writing – 
review & editing; Sharron Frood: Formal analysis, 
Resources, Writing – original draft, Writing – review & 
editing; Rohit Sagoo: Project administration.

Data availability statement

The data supporting the findings of this study are available 
upon reasonable request from the corresponding author 
and are contained in the supplementary file submitted 
with this paper.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Edward Purssell http://orcid.org/0000-0003-3748-0864
Sharron Frood http://orcid.org/0009-0007-2993-6012

References

[1] United Nations, Office of the High Commissioner for 
Human Rights. Convention on the rights of the child 
adopted 20 November 11989 by general assembly 
resolution 44/25. 1989 [cited 2025 Jun 18]. Available 
from: https://www.ohchr.org/en/instruments- 
mechanisms/instruments/convention-rights-child

[2] International Council of Nurses. International nurses’ 
Day 2024: the economic power of care. Geneva, 
Switzerland: International Council of Nurses; 2024 
[cited 2025 Jun 19]. Available from: https://www.icn. 
ch/resources/publications-and-reports/international- 
nurses-day-2024-report

[3] Keating DP, Hertzman C. Developmental health and 
the wealth of nations: social, biological, and educa
tional dynamics. (NY): Guilford Press; 1999.

[4] Guyatt GH, Oxman AD, Kunz R, et al. GRADE guide
lines: 2. Framing the question and deciding on impor
tant outcomes. J Clin Epidemiol. 2011 
Apr;64:395–400. doi: 10.1016/j.jclinepi.2010.09.012

[5] Bate A, Foster D. London. Briefing Paper, Number 
7257, 9 June 2017, Sure Start. House of Commons 
Library; 2017 [cited 2025 Jun 18]. Available from: 
https://researchbriefings.files.parliament.uk/docu 
ments/CBP-7257/CBP-7257.pdf

[6] WHO Guidelines on Physical Activity and Sedentary 
Behaviour. Geneva: World Health Organisation; 2020 

[cited 2025 Jun 16]. Available at WHO guidelines on 
physical activity and sedentary behaviour.

[7] World Health Organisation. Second International 
Conference on Health Promotion. Adelaide; 1988 
[cited 2025 Jun 3]. Available from: https://www.who. 
int/teams/health-promotion/enhanced-wellbeing/sec 
ond-global-conference

[8] World Health Organisation. World health assembly, 
38. Prevention and control of chronic noncommunic
able diseases. 1985 [cited 2025 Jun 18]. Available 
from: https://iris.who.int/handle/10665/161651

[9] Reibling N, Ariaans M, Wendt C. Worlds of health
care: a healthcare System typology of OECD countries. 
Health Policy. 2019 Jul;123:611–620. doi: 10.1016/j. 
healthpol.2019.05.001

[10] De Carvalho G, Schmid A, Fischer J. Classifications of 
health care systems: do existing typologies reflect the 
particularities of the Global South? Glob Soc Policy. 
2021 Aug;21:278–300. doi: 10.1177/1468018120969315

[11] Blumenthal D, Gumas ED, Shah A, et al. Mirror, mirror 
2024: a portrait of the failing U.S. Health System com
paring performance in 10 Nations. The Commonwealth 
Fund; 2024 [cited 2025 Jun 19]. Available from https:// 
www.commonwealthfund.org/publications/fund- 
reports/2024/sep/mirror-mirror-2024

[12] Michel-Schuldt M, McFadden A, Renfrew M, et al. 
The provision of midwife-led care in low-and 
middle-income countries: an integrative review. 
Midwifery. 2020 May;84:102659. doi: 10.1016/j.midw. 
2020.102659

[13] UNICEF (United Nations Children’s Fund). 
Innovative Solutions Strengthening Health Systems 
for Every Child | UNICEF Office of Innovation. 
2023 [cited 2025 Jun 3]. Available from: https:// 
www.unicef.org/innovation/stories/strengthening- 
health-systems

[14] World Health Organisation. Child health [Internet]. 
2025 [cited 2025 Jun 3]. Available from: https://www. 
who.int/health-topics/child-health

[15] World Health Organisation. The World Health Report. 
2000: Health Systems: Improving Performance. The 
World health report 2000 – health systems: improving 
performance. 2000 [cited 2025 Jun 19]. Available at: 
https://www.who.int/publications/i/item/924156198X

[16] Tukey JW. We need both exploratory and 
confirmatory. Am Stat. 1980 Feb;34:23–25. doi: 10. 
1080/00031305.1980.10482706

[17] Romesburg HC. Cluster analysis for researchers. 
Morrisville, NC: Lulu Press; 2004.

[18] UNICEF (United Nations Children’s Fund. The State 
of the World’s children 2023. UNICEF data. 2023 
[cited 2025 Jun 3]. Available from: https://data.uni 
cef.org/resources/sowc-2023/

[19] World Health Organisation. Current health expendi
ture (CHE) per capita in US$. 2025 [cited 2025 Jun 3]. 
Available from: https://www.who.int/data/gho/data/ 
indicators/indicator-details/GHO/current-healthexpen 
diture-[che]-per-capita-in-us-dollar

[20] Borg I, Groenen PJF. Modern multidimensional scal
ing: theory and applications. 2nd ed. Dordrecht: 
Springer-Verlag (Springer Series in Statistics). 
New York Inc; 2007.

[21] Jakobsen JC, Gluud C, Wetterslev J, et al. When and 
how should multiple imputation be used for handling 
missing data in randomised clinical trials – a practical 
guide with flowcharts. BMC Med Res Methodol. 2017 
Dec;17:162. doi: 10.1186/s12874-017-0442-1

10 E. PURSSELL ET AL.

https://www.ohchr.org/en/instruments-mechanisms/instruments/convention-rights-child
https://www.ohchr.org/en/instruments-mechanisms/instruments/convention-rights-child
https://www.icn.ch/resources/publications-and-reports/international-nurses-day-2024-report
https://www.icn.ch/resources/publications-and-reports/international-nurses-day-2024-report
https://www.icn.ch/resources/publications-and-reports/international-nurses-day-2024-report
https://doi.org/10.1016/j.jclinepi.2010.09.012
https://researchbriefings.files.parliament.uk/documents/CBP-7257/CBP-7257.pdf
https://researchbriefings.files.parliament.uk/documents/CBP-7257/CBP-7257.pdf
https://www.who.int/teams/health-promotion/enhanced-wellbeing/second-global-conference
https://www.who.int/teams/health-promotion/enhanced-wellbeing/second-global-conference
https://www.who.int/teams/health-promotion/enhanced-wellbeing/second-global-conference
https://iris.who.int/handle/10665/161651
https://doi.org/10.1016/j.healthpol.2019.05.001
https://doi.org/10.1016/j.healthpol.2019.05.001
https://doi.org/10.1177/1468018120969315
https://www.commonwealthfund.org/publications/fund-reports/2024/sep/mirror-mirror-2024
https://www.commonwealthfund.org/publications/fund-reports/2024/sep/mirror-mirror-2024
https://www.commonwealthfund.org/publications/fund-reports/2024/sep/mirror-mirror-2024
https://doi.org/10.1016/j.midw.2020.102659
https://doi.org/10.1016/j.midw.2020.102659
https://www.unicef.org/innovation/stories/strengthening-health-systems
https://www.unicef.org/innovation/stories/strengthening-health-systems
https://www.unicef.org/innovation/stories/strengthening-health-systems
https://www.who.int/health-topics/child-health
https://www.who.int/health-topics/child-health
https://www.who.int/publications/i/item/924156198X
https://doi.org/10.1080/00031305.1980.10482706
https://doi.org/10.1080/00031305.1980.10482706
https://data.unicef.org/resources/sowc-2023/
https://data.unicef.org/resources/sowc-2023/
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/current-healthexpenditure-che-per-capita-in-us-dollar
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/current-healthexpenditure-che-per-capita-in-us-dollar
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/current-healthexpenditure-che-per-capita-in-us-dollar
https://doi.org/10.1186/s12874-017-0442-1


[22] Halkidi M, Batistakis Y, Vazirgiannis M. On clustering 
validation techniques. J Intell Inf Syst. 
2001;17:107–145. doi: 10.1023/A:1012801612483

[23] Kolde R. Pheatmap: pretty heatmaps. R package ver
sion 1.0.12. 2018 [cited 2024 Oct 21]. Available from: 
https://github.com/raivokolde/pheatmap

[24] R Core Team. R: a language and environment for 
statistical computing. R foundation for statistical 
computing. Vienna, Austria; 2025 [cited 2024 Oct 
19]. Available from: https://www.R-project.org/

[25] Everitt B. editor. Cluster analysis. 5th ed. Chichester, 
West Sussex, (UK): Wiley (Wiley series in probability 
and statistics); 2011.

[26] Wickham H. ggplot2: elegant graphics for data analy
sis (use R!). Second ed. Cham: Springer International 
Publishing; 2016.

[27] World Health Organisation. Maternal mortality. [cited 
2025 Jun 3]. Available from: https://www.who.int/ 
news-room/fact-sheets/detail/maternal-mortality

[28] von Salmuth V, Brennan E, Kerac M, et al. Maternal- 
focused interventions to improve infant growth and 
nutritional status in low-middle income countries: 
a systematic review of reviews. PLOS ONE. 2021;16: 
e0256188. doi: 10.1371/journal.pone.0256188

[29] Gelman A, Hill J. Data analysis using regression and 
multilevel/hierarchical models. (analytical methods for 
social research). Cambridge; (NY): Cambridge 
University Press; 2007.

[30] Morton S, Pencheon D, Squires N. Sustainable devel
opment Goals (SDGs), and their implementation. Br 
Med Bull. 2017 Oct 24:1–10. doi: 10.1093/bmb/ldx031

[31] Halfon N, Russ SA, Kahn RS. Inequality and child 
health: dynamic population health interventions. 
Curr Opin Pediatr. 2022 Feb;34:33–38. doi: 10.1097/ 
MOP.0000000000001087

[32] National Plan of Action for Children. South Africa’s 
national plan of action for children (NPAC) 2019 – 
2024. 2019 [cited 2025 Jun 13]. Available from: 
https://www.dsd.gov.za/index.php/documents/cate 
gory/82-national-plan-of-action-for-children

[33] Dunn L. Proximal and distal features of day care quality 
and children’s development. Early Child Res Q. 1993 
Jun;8:167–192. doi: 10.1016/S0885-2006(05)80089-4

[34] Bronfenbrenner U, Ceci SJ. Nature-nurture reconcep
tualized in developmental perspective: a bioecological 
model. Psychological Review. 1994 Oct;101:568–586. 
doi: 10.1037/0033-295X.101.4.568

[35] Claeson M, Waldman RJ. The evolution of child 
health programmes in developing countries: from tar
geting diseases to targeting people. Bull World Health 
Organ. 2000;78:1234–1245.

[36] World Health Organization, International longevity 
Centre UK. The implications for training of embracing 
a life course approach to health [internet]. Geneva, 

Switzerland: World Health Organization; 2000 [cited 
2025 Jun 19]. Available from: https://iris.who.int/bit 
stream/handle/10665/69400/WHO_NMH_HPS_00.2_ 
eng.pdf#:~:text=A%20life%20course%20approach% 
20emphasises%20a%20temporal,risk%20and%20health% 
20outcomes%20in%20later%20life

[37] Siegel BS, Dobbins MI, Earls MF, et al. The lifelong 
effects of early childhood adversity and toxic stress. 
Pediatrics. 2012 Jan 1;129:e232–e246. doi: 10.1542/ 
peds.2011-2663

[38] World Health Organisation. State of the world’s nur
sing 2025: investing in education, jobs, leadership and 
service delivery. Geneva, Switzerland: World Health 
Organisation; 2025 [cited 2025 Jun]. Available from: 
h t t p s : / / w w w . w h o . i n t / p u b l i c a t i o n s / i / i t e m /  
9789240110236

[39] Rasheed SP, Younas A, Mehdi F. Challenges, extent of 
involvement, and the impact of nurses’ involvement in 
politics and policy making in in last two decades: an 
integrative review. J Nurs Scholarsh. 2020 
Jul;52:446–455. doi: 10.1111/jnu.12567

[40] Inayat S, Younas A, Andleeb S, et al. Enhancing 
nurses’ involvement in policy making: a qualitative 
study of nurse leaders. Int Nurs Rev. 2023 
Sep;70:297–306. doi: 10.1111/inr.12828

[41] Schroeder K, Dumenci L, Sarwer DB, et al. Increasing 
quantitative literacy in nursing: a joint nursing-statis
tician perspective. J Adv Nurs. 2022 Apr;78. doi: 10. 
1111/jan.15150

[42] Devlin NJ. Valuing child health Isn’t child’s play. 
Value Health. 2022 Jul;25:1087–1089. doi: 10.1016/j. 
jval.2022.05.009

[43] Lakdawalla DN, Doshi JA, Garrison LP, et al. Defining 
elements of value in health care—a health economics 
approach: an ISPOR special task force report (3). 
Value In Health. 2018 Feb;21:131–139. doi: 10.1016/j. 
jval.2017.12.007

[44] OECD. OECD. Health care systems. 2010 [cited 
2025 Jun 3]. Available from: https://www.oecd.org/ 
en/publications/health-care-systems_5kmfp51f5f9t- 
en.html

[45] Khan T, Abimbola S, Kyobutungi C, et al. How we 
classify countries and people—and why it matters. 
BMJ Glob Health. 2022 Jun;7:e009704. doi: 10.1136/ 
bmjgh-2022-009704

[46] Li Z, Karlsson O, Kim R, et al. Distribution of under-5 
deaths in the neonatal, postneonatal, and childhood 
periods: a multicountry analysis in 64 low- and 
middle-income countries. Int J Equity Health. 2021 
Dec;20:109. doi: 10.1186/s12939-021-01449-8

[47] Leech AA, Kim DD, Cohen JT, et al. Are low and 
middle-income countries prioritising high-value 
healthcare interventions? BMJ Glob Health. 2020;5: 
e001850. doi: 10.1136/bmjgh-2019-001850

GLOBAL HEALTH ACTION 11

https://doi.org/10.1023/A:1012801612483
https://github.com/raivokolde/pheatmap
https://www.R-project.org/
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://doi.org/10.1371/journal.pone.0256188
https://doi.org/10.1093/bmb/ldx031
https://doi.org/10.1097/MOP.0000000000001087
https://doi.org/10.1097/MOP.0000000000001087
https://www.dsd.gov.za/index.php/documents/category/82-national-plan-of-action-for-children
https://www.dsd.gov.za/index.php/documents/category/82-national-plan-of-action-for-children
https://doi.org/10.1016/S0885-2006(05)80089-4
https://doi.org/10.1037/0033-295X.101.4.568
https://iris.who.int/bitstream/handle/10665/69400/WHO_NMH_HPS_00.2_eng.pdf#:~:text=A%20life%20course%20approach%20emphasises%20a%20temporal,risk%20and%20health%20outcomes%20in%20later%20life
https://iris.who.int/bitstream/handle/10665/69400/WHO_NMH_HPS_00.2_eng.pdf#:~:text=A%20life%20course%20approach%20emphasises%20a%20temporal,risk%20and%20health%20outcomes%20in%20later%20life
https://iris.who.int/bitstream/handle/10665/69400/WHO_NMH_HPS_00.2_eng.pdf#:~:text=A%20life%20course%20approach%20emphasises%20a%20temporal,risk%20and%20health%20outcomes%20in%20later%20life
https://iris.who.int/bitstream/handle/10665/69400/WHO_NMH_HPS_00.2_eng.pdf#:~:text=A%20life%20course%20approach%20emphasises%20a%20temporal,risk%20and%20health%20outcomes%20in%20later%20life
https://iris.who.int/bitstream/handle/10665/69400/WHO_NMH_HPS_00.2_eng.pdf#:~:text=A%20life%20course%20approach%20emphasises%20a%20temporal,risk%20and%20health%20outcomes%20in%20later%20life
https://doi.org/10.1542/peds.2011-2663
https://doi.org/10.1542/peds.2011-2663
https://www.who.int/publications/i/item/9789240110236
https://www.who.int/publications/i/item/9789240110236
https://doi.org/10.1111/jnu.12567
https://doi.org/10.1111/inr.12828
https://doi.org/10.1111/jan.15150
https://doi.org/10.1111/jan.15150
https://doi.org/10.1016/j.jval.2022.05.009
https://doi.org/10.1016/j.jval.2022.05.009
https://doi.org/10.1016/j.jval.2017.12.007
https://doi.org/10.1016/j.jval.2017.12.007
https://www.oecd.org/en/publications/health-care-systems_5kmfp51f5f9t-en.html
https://www.oecd.org/en/publications/health-care-systems_5kmfp51f5f9t-en.html
https://www.oecd.org/en/publications/health-care-systems_5kmfp51f5f9t-en.html
https://doi.org/10.1136/bmjgh-2022-009704
https://doi.org/10.1136/bmjgh-2022-009704
https://doi.org/10.1186/s12939-021-01449-8
https://doi.org/10.1136/bmjgh-2019-001850

	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Background
	Why is understanding child health outcomes (CHOs) important?

	Aims and objectives
	Aim
	Objectives

	Methods
	Research design
	Sample, setting, and data collection
	Ethical considerations
	Data analysis and synthesis

	Results
	Discussion
	Limitations
	Conclusions
	Acknowledgments
	Author contributions
	Data availability statement
	Disclosure statement
	References

