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Abstract

Selecting indicators to monitor nurturing care (NC) environments that support

decision-making and guide the implementation of integrated early childhood devel-

opment (ECD) programmes has become a priority globally. Several population-based

approaches have been attempted to create a set of indicators or a composite index

methodology to measure the NC environment using existing secondary data. How-

ever, they have not been systematized. Our scoping review aimed to analyse the

population-based approaches for monitoring the domains of the NC (e.g. good health,

adequate nutrition, responsive caregiving, security and safety, and opportunities for

early learning). ECD experts, peer-reviewed, and grey literature were systematically

searched with no year or language restrictions. Data extraction used a standard

predefined protocol. Thirty-two population-based approaches were identified. Most

approaches were composed of a set of indicators (53.1%, n = 17) versus composite

indexes (46.9%, n = 15) and had the country as their unit of analysis (68.8%, n = 22).

Twenty-seven approaches were applied in middle-income countries (84.4%) and thir-

teen in low-income countries (40.6%). Four approaches were guided by the NC

framework (12.5%), and 56.3% (n = 18) did not include any indicator representing

responsive caregiving. NC indicators (n = 867) were sorted into 100 groups of indica-

tors. Twenty of the 32 approaches had some kind of methodological validation

(62.5%). We identified six methodological challenges to build a population-based

approach. Standardized methods for selecting and validating indicators, and coordi-

nated efforts to share findings/data with stakeholders should be prioritized. Given

the great variability in methods and indicators used to measure NC environments,

valid approaches should be flexible to work well across different contexts.
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1 | INTRODUCTION

Early childhood is a phase characterized by intense neurogenesis

and brain plasticity in response to nurturing care (NC) (Clark

et al., 2020; World Health Organization et al., 2018). The NC

framework calls for safe, secure, and stimulating environments

where children have opportunities to learn and interact with care-

givers that are emotionally supportive, sensitive, and responsive to

their developmental and physiological needs (Black et al., 2017;

Pérez-Escamilla & Segura-Pérez, 2020; Richter et al., 2017; World

Health Organization et al., 2018). However, that is not a reality for

millions of children worldwide. In low- and middle- income coun-

tries, 250 million children are at risk of not reaching their full

potential due to a variety of unfavourable conditions that threaten

early childhood development (ECD), such as extreme poverty, hun-

ger, and violence (Black et al., 2017; Clark et al., 2020; Lu

et al., 2016; Richter et al., 2017; World Health Organization

et al., 2018). In this context, investing in ECD services,

programmes, and policies is one of the most cost-effective mecha-

nisms to support human development and provide an enabling

environment for NC (Clark et al., 2020; World Health Organization

et al., 2018).

Recently, a major effort to operationalize NC for ECD outlined

five strategic actions (World Health Organization et al., 2019). Specifi-

cally, the fourth strategic action calls for countries to develop mecha-

nisms to monitor activities that support NC across the five domains

(good health, adequate nutrition, responsive caregiving, security and

safety, and opportunities for early learning) at the individual, popula-

tion, and programing/system level (World Health Organization

et al., 2019). Building on this call, monitoring NC framework and its

components have become a priority globally to support decision-mak-

ing, advocacy, and tracking progress on different governance levels

(Black et al., 2017; Clark et al., 2020; Lu et al., 2020; Pérez-Escamilla

& Segura-Pérez, 2020; Richter et al., 2017; World Health Organization

et al., 2018).

Several studies have attempted to develop population-based

approaches for monitoring NC over the past few years. In this

manuscript, NC population-based approaches are defined as a set

of existing indicators or a composite index methodology that uses

secondary data to measure, characterize, classify, and evaluate NC

environment(s) for ECD (Buccini, Coelho, et al., 2021;

Köhler, 2016; UNICEF & Countdown to 2030, 2020). The Count-

down to 2030 early childhood country profile, the State of Babies

in the United States, and the Early Childhood Friendly Municipal

Index (IMAPI) in Brazil are examples of initiatives that measure NC

at the countries, state, and municipal level, respectively (Buccini,

Coelho, et al., 2021; Buccini, Pedroso, et al., 2021; Keating, Cole,

& Schaffner, 2020; UNICEF & Countdown to 2030, 2020).

However, to our knowledge, no systematic mapping of these

NC population-based approaches has been conducted.

Therefore, the aim of this scoping review is to analyse the

population-based approaches for monitoring the domains of the

NC framework.

2 | METHODS

The scoping review protocol was registered with the Open Science

Framework (OSF) on August 20, 2020 (osf.io/3vxt9). We followed the

PRISMA Extension for Scoping Reviews (PRISMA-ScR) and the Joanna

Briggs Institute (JBI) Manual for Evidence Synthesis for conducting

the review and reporting the results (Peters et al., 2020; Tricco

et al., 2018).

2.1 | Search strategy

Searches were conducted on 25 August 2020, and the following

sources were used to identify studies: (1) Databases: PubMed and Vir-

tual Health Library (VHL); (2) Websites: United Nations Children's

Fund (UNICEF), World Bank, World Bank eLibrary, World Health

Organization (WHO), Grand Challenges Bill & Melinda Gates, Grand

Challenges Canada, United States Agency for International Develop-

ment (USAID), Organization for Economic Co-operation and Develop-

ment (OECD), Inter-American Development Bank (IDB), Pan American

Health Organization (PAHO), and Save the Children; (3) Consultation

with experts on ECD (including RPE, GB, and MBG). The search

results from the databases were exported into Mendeley and dupli-

cates were removed. Additional manual searches of the reference lists

in the included approaches after full text reading were performed to

identify citations that might fulfil the inclusion criteria and were not

identified in the electronic searches.

The search strategy was developed following the Population,

Concept, and Context (PCC) strategy (Peters et al., 2020). In this scop-

ing review, the population was children under 5 years old, the concept

consisted of population-based approaches that evaluate the NC envi-

ronment for ECD, and the context encompassed all countries, states,

Key messages

• Given the great variability in methods used to measure

the nurturing care (NC) environment, valid approaches

based on reliable indicators should be prioritized.

• NC monitoring approaches need to be flexible to fit

across different contexts and governance levels, from

national to state and local levels.

• Most monitoring approaches lacked a robust equity

approach.

• Disaggregated data is one of the most critical gaps for

measuring the NC.

• User-friendly NC monitoring systems are needed by deci-

sion makers. Future research should assess the useful-

ness of such population-based approaches to improve

NC environments for ECD.
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municipalities, or cities. Medical Subject Headings (MeSH) terms and

Health Science Descriptors (DeCS) were selected to operationalize

the PCC search strategy. The search strategy was designed for the

PubMed database and adapted for the Virtual Health Library (VHL)

database. For each website, the search strategy was adapted

according to its available resources and search interface. The final

search strategy was validated by a health sciences librarian and is

presented as Supporting Information.

2.2 | Eligibility criteria

We included all types of study designs, articles, reports, and websites

that presented population-based approaches which evaluated the NC

environment for ECD, assessing more than one domain of the NC

framework (good health, adequate nutrition, responsive caregiving,

security and safety, and opportunities for early learning) (World

Health Organization et al., 2018). There was no restriction regarding

language and publication period, and the search included both publi-

shed and unpublished (grey literature) materials. We excluded studies

that (1) were unavailable to retrieve (webpage not found n = 9;

unavailable website n = 5; unavailable full text n = 9), (2) were not

related with ECD, (3) evaluated only children over five years old or

children with specific characteristics (e.g., preterm, low birth weight,

atypical, with pathologies, twins, foster children), (4) did not assess

policy environments related to early childhood (i.e., studies evaluating

neonatal ICU; orphanage; natural disasters; exposure to chemicals,

metals, toxins, drugs, and alcohol; and which only evaluate indicators

related to the home and family), (5) did not evaluate the NC environ-

ment for ECD, and (6) did not use indicators from secondary

databases.

2.3 | Study selection

Five review authors (JP, SEACK, POS, GFC, JLP) who were previously

standardized against each other (kappa = agreement of 70%) worked

in pairs to screen the titles and abstracts/executive summary indepen-

dently to identify potentially relevant records. The full texts of all

potentially relevant citations were retrieved and independently

assessed for eligibility using the predefined inclusion and exclusion

criteria. Any disagreements were solved through consensus, and if

necessary, by consulting a third (JP, SEACK, POS) or a fourth reviewer

with expertise in the area (GB).

2.4 | Assessment of population-based approaches
characteristics and data extraction

A pretest of the standardized protocol to extract data was done by

two reviewers (JP and SEACK). First, the approaches were classified

into two groups: (1) Set of indicators, which are a group of individual

NC indicators (measures generated from observed facts that can

evaluate performance, positions, and changes across time if evaluated

regularly) that did not have a single overall summary measure and

(2) composite indexes, which are a set of individual NC indicators

combined into a single overall summary measure (Köhler, 2016;

Organization for Economic Co-operation and Development, 2008).

Second, the following information was extracted for all

approaches: study/report reference, including approach name,

authors, year of publication; aim of the approach, country, unit of

analysis (country, regions, states, municipalities, and/or districts),

country's economic development classification (low, middle, and/or

high income), age group of children, conceptual framework if any

(i.e., theoretical framework that guided the selection of indicators

and/or categories), equity approach (i.e., data disaggregation or spe-

cific indicators for understanding inequity issues), number of indica-

tors, and number of additional indicators (i.e., indicators that were

used for description in the approaches and were considered supple-

mentary by the authors, such as municipality size and socio-economic

status).

Third, for composite indexes, we also assessed methodological

features, such as normalization of the indicators (i.e., standardization

of indicators to allow comparisons between them), weighting of the

indicators (i.e., attributing different weights to the indicators), classifi-

cation of the approach's summary measure final score (e.g., country

with high/medium/low performance), sensitivity or robustness analy-

sis, and link to other indexes or indicators, which can evaluate the

explanatory power of composite indexes.

Fourth, the indicators within each population-based approach

were classified into the five domains of the NC framework (good

health, adequate nutrition, responsive caregiving, opportunities for

early learning, and security and safety) or as demographic characteris-

tics (World Health Organization et al., 2018). For this classification,

we followed a two-phase systematic decision tree (see Supporting

Information: decision tree to classify indicators in the NC framework).

In phase one, we classified the indicators of approaches that used the

NC as the conceptual framework, based on the following three ques-

tions: (1.1) Are there discrepancies between approaches in the classifi-

cation of indicator across the NC domains? (1.2) Are there indicators

in the approaches that are not classified across the 5 NC domains?

(1.3) Are there additional indicators in the approaches that can be

classified into the NC domains? After that, based on the classification

of the approaches that used the NC as the conceptual framework, in

phase two, we classified the indicators of approaches that did not use

the NC as the conceptual framework according to two questions: (2.1)

Are there similar indicators in the approaches that use the NC frame-

work as the conceptual model? (2.2) Are there additional indicators in

the approaches that can be classified into the NC domains? Within

each component of the NC framework, we classified the indicators

into groups according to construct similarities (e.g., child mortality and

child nutritional status). Fifth, given that young children's development

is perceived as central to the transformation that the world seeks to

achieve by 2030 and that the NC framework was developed to pro-

vide a roadmap to attain the Sustainable Development Goals (SDGs)

(World Health Organization et al., 2018), we evaluated each group of

PEDROSO ET AL. 3 of 34



indicators according to which of the 17 SDGs they cover. These clas-

sifications were validated by two senior authors with expertise in

ECD (GB and MBG), and discrepancies were solved by consensus.

Sixth, we analysed if the population-based approaches used the

following format presentations: website, ranking of the country, state

or municipalities scores, tables, figures, map, and profile. Based on the

format presentations, we evaluated how data was shared with users.

This assessment included a description of the user interaction design,

including a static communication (e.g., report) that only allows users to

read the presented data, or a dynamic communication, with options

for users to explore the results of the approach according to their

interest (e.g., interactive website that allow users to see disaggregated

results by different indicators such as geographic location and munici-

pality size). We considered that the approach was validated if the

authors reported (i) that they tested the association between the set

of indicators or composite index with other measures, indicators,

and/or instruments, (ii) the identification of indicators was based on a

participatory process involving experts on ECD and stakeholders,

and/or (iii) that the indicators were selected taking into account their

availability, validity, and reliability (Alexandre & Coluci, 2011; de

Souza et al., 2017).

Although scoping reviews do not aim to access the quality of

studies and/or approaches (Tricco et al., 2018), during data extraction,

we mapped the main methodological challenges involved in building

an approach to monitor the NC environment for ECD to address the

gaps that could help researchers and stakeholders in using the

approaches for decision-making, as well as to improve future

approaches. Therefore, we collected information on the limitations

and challenges to measure the NC environment reported by the

authors of each approach. Based on the quality dimensions for proce-

dures to build and disseminate composite indicators available on the

Handbook on Constructing Composite Indicators (Organization for

Economic Co-operation and Development, 2008), we conducted a

qualitative analysis to identify common themes among methodological

challenges and systematize gaps (i.e., information missing consensus),

followed by recommended pathways to move forward. These steps

were first conducted by two authors and then consensus was reached

among all authors (Table 4).

3 | RESULTS

Initially, 2692 records were identified through database and website

searching, and by contacting ECD experts. After the removal of dupli-

cates, exclusions, and full text screening, 46 records were included in

the scoping review. These records contained 32 different population-

based approaches for monitoring the NC environment for ECD

(Figure 1). The references for each NC population-based approach are

available as Supporting Information (Matrix of references of the

Nurturing Care population-based approaches).

While the majority of approaches were composed of a set of indi-

cators (53.1%, n = 17), 15 approaches were designed to estimate a

composite index (46.9%). Fourteen (43.8%) approaches were launched

or had their last version published between 2018 and 2020. Most

approaches were applied with the country as their unit of analysis

(68.8%, n = 22). The vast majority of approaches included middle-

income countries (84.4%, n = 27), and 13 included low-income coun-

tries (40.6%). Eleven approaches were constructed to be applicable to

low-, middle-, and high-income countries (Table 1).

The age group of children varied across approaches, with a higher

number of approaches evaluating young children (0 to 6 years old)

(46.9%, n = 15). Half of the approaches used a conceptual framework

(53.1%, n = 17), of which four used the NC framework (12.5%), and

fourteen approaches applied an equity lens to their data (43.8%)

(Table 1). The equity lens was considered to have been applied if indi-

cators or scores were disaggregated by characteristics such as age,

gender, socio-economic status, family composition and migrant status.

Among the composite indexes, most used normalization of the indica-

tors (86.7%, n = 13), but only 26.7% attributed different weights to

the indicators (n = 4). Almost half of the composite indexes classified

the final score of the summary measure (46.7%, n = 7), only two

approaches conducted sensitivity or robustness analysis, and only

three were linked to other indexes or indicators (Figure 2).

Regarding NC domains included in the approaches, while almost

all the approaches included indicators within the health (96.9%,

n = 31), security and safety (96.9%, n = 31), and early learning

domains (93.8%, n = 30), more than half of the approaches did not

include indicators in the responsive caregiving domain (56.3%, n = 18)

(Figure 3). The inclusion of NC domains was different in the compos-

ite indexes than the set of indicators. While 58.8% and 88.2% of the

set of indicators included the responsive caregiving and nutrition

domains, respectively, only 26.7% and 66.7% of the composite

indexes included theses domains.

All NC indicators (n = 867) were sorted into 100 groups of indica-

tors according to their similarity across the NC framework. The groups

of indicators presented in at least half of the approaches were child

mortality (n = 24), birth weight (n = 18), child vaccination/immuniza-

tion (n = 18), child nutritional status (n = 19), violence (n = 16), and

vulnerability (n = 16) (Table 2). The SDGs covered in most groups of

indicators were 3 – Good Health and Well-Being (44.0%, n = 44), 16

– Peace, Justice and Strong Institutions (22.0%, n = 22), and 10 –

Reduced Inequalities (21.0%, n = 21) (Supporting information: SDGs

covered).

To disseminate the approaches, less than a half had websites

(25.0%, n = 8), presented rankings (43.8%, n = 14), or maps (21.9%,

n = 7). To share the population-based approaches with the end users

(e.g., decision makers), less than one fourth (21.9%, n = 7) had a

dynamic type of data communication, and the type of user interaction

design was similar between composite indexes and set of indicators.

Twenty of the 32 approaches included were validated (62.5%). While

less than one third (29.4%, n = 5) of the set of indicators have been

validated, 80% (n = 12) of the composite indexes have been validated

(Table 3). The following criteria used to consider the approaches valid

was (i) the indicator selection process prioritizes those that are valid,

reliable and up-to-date, for example, the Child Development Index;

(ii) built based on participatory process, for example, the Early
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F IGURE 1 PRISMA flow diagram of the scoping review 2020
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Childhood Legal Framework; (iii) tested the association between the

results of the approach and other indicators, that is, Early Childhood

Friendly Municipal Index (IMAPI), which confirmed associations of the

index scores with school achievement and children's social vulnerabil-

ity indicators.

We identified six methodological challenges regarding the

construction of NC monitoring approaches. While well-known meth-

odological challenges related to the lack of clarity about the definition

of NC indicators and data quality and availability were mapped, we

also identified challenges about adding an equity lens to the definition

of NC domains and operationalization of validity of the approaches,

weighting of indicators, and forms of sharing data with the end users

(Table 4).

4 | DISCUSSION

We mapped 32 population-based approaches for monitoring the NC

environment for ECD. We noted an increase in the reporting of

approaches after 2018, coinciding with the launch of the NC frame-

work, which is the major global conceptual framework to advance sci-

ence and policy making related to ECD (World Health

Organization, 2019; World Health Organization et al., 2018). The

growing number of population-based approaches across different

contexts observed in our review clearly respond to the call for coun-

tries to monitor ECD through relevant NC indicators to inform inte-

grated ECD policies, programmes, and services, which is important

especially for advancing advocacy and effective decision-making

(Köhler, 2016; World Health Organization et al., 2018). Given the

need to advance the NC, our scoping review gathered, systematized,

and analysed the population-based approaches available in the litera-

ture to monitor and characterize the NC environment for ECD across

countries regardless of their economic development level, with no lan-

guage and publication period restrictions.

Approximately one third of the population-based approaches

were developed simultaneously for low-, middle-, and high-income

countries. Especially in low- and middle- income countries (LMIC), the

investment in ECD from a NC perspective is relatively new; thus,

effective monitoring approaches can help to improve policymaking,

advocacy, and monitoring progress in integrated ECD (Britto

et al., 2016). While comparability and exchange across countries is

important to guide international advocacy and collaborations towards

an enabling NC environment for ECD, our findings indicate major dif-

ferences in the indicators and methodologies informing each

population-based approach, which does not facilitate comparisons or

foster collaborations.

One of the approaches mapped in this scoping review and led by

the WHO, UNICEF, and the World Bank Group recommends that

countries have a small set of core global indicators that are relevant

and standardized (e.g., indicators from SDGs and the Global Strategy

for Women's, Children's, and Adolescents' Health monitoring), in

addition to country specific indicators that are relevant for each coun-

try's priorities (World Health Organization, 2019; World HealthT
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Organization et al., 2018). However, that is not the reality identified in

our scoping review. Rather, an extremely large number of different

indicators have been used across approaches. Even when the indica-

tors are grouped for similarity this number is still high (n = 100 groups

of indicators). Child mortality, birth weight and vaccination/immuniza-

tion, infant nutritional status, violence, and vulnerability were found in

at least half of the approaches and may serve as a starting point to

define a small set of indicators to be compared across settings. In this

direction, primary surveys of countries can standardize the data col-

lection of this small set of indicators for global monitoring, allowing

the comparison of results between countries.

The creation of approaches to monitor the NC environment can

be a powerful instrument for decision-making (World Health

Organization, 2019); however, the creation of several approaches

with the same goal can make it difficult for stakeholders to prioritize

approaches for decision-making. In Brazil, for example, four

approaches were launched with similar aims all in 2020 (Buccini,

Coelho, et al., 2021; Buccini, Pedroso, et al., 2021; Maria Cecília Souto

Vidigal Foundation, 2020; National Early Childhood Network & Andi

Communication and Rights, 2020; Nossa S~ao Paulo Network &

Bernard van Leer Foundation, 2020), and only one has been fully

validated (Buccini, Coelho, et al., 2021; Buccini, Pedroso, et al., 2021).

Therefore, due the amount of time and resources required to develop

approaches for monitoring NC environments, we recommend that

countries prioritize the development of valid monitoring approaches

or invest in validating existing approaches.

It is well-known that children can experience different social

inequalities within a region of a country, a state, or a municipality

(Buccini, Coelho, et al., 2021; Buccini, Pedroso, et al., 2021; Clark

et al., 2020; Keating, Murphey, et al., 2020; S~ao Paulo for Early

Childhood et al., 2015). For that reason, approaches that measure the

NC at the local levels and take an equity approach are necessary to

guide the development of equitable programmes and systems for the

most vulnerable populations (Clark et al., 2020; World Health

F IGURE 2 Methodological
features used by the composite
indexes included in the scoping
review (n = 15) 2020

F IGURE 3 Domains of the nurturing care
framework evaluated in the population-based
approaches included in the scoping review 2020
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Organization et al., 2018). However, the majority of approaches

mapped in our scoping review did not have disaggregation by geo-

graphic location or an equity approach. A shift to more local level

monitoring approaches is expected as we move forward, especially in

LMIC given the need to understand where the vulnerabilities are.

Therefore, we recommend that approaches include indicator(s) that

can be disaggregated by geographic location, sociodemographic

(i.e., gender and ethnicity), and economic characteristics (i.e., social

status), to allow the identification of the most vulnerable families

(Clark et al., 2020; World Health Organization et al., 2018).

In addition, decision-makers must understand how NC environ-

ments change over time. To allow timely tracking of progress, our

findings support the call to include NC indicators in routine infor-

mation systems, and not only indicators from cross-sectional

population-based surveys (World Health Organization, 2019; World

Health Organization et al., 2018, 2019). An example of an innova-

tive NC environment monitoring approach that uses routine infor-

mation systems is the Brazilian ECD Friendly Municipal Index

(IMAPI) reported in this supplement issue (Buccini, Coelho,

et al., 2021; Buccini, Pedroso, et al., 2021). IMAPI illustrates the

central role that governments should have in providing complete

and updated user-friendly information to guide improvements in

coverage and quality of NC environments. This effort requires

investments in efficient decentralized information systems with sus-

tainable management appropriate for the country's context, in addi-

tion to the formation of human resources to facilitate their use.

Therefore, data availability and data quality from routine informa-

tion systems must be available; however, this is not the reality in

many countries (World Health Organization, 2019). When data of

interest are not available, proxy measures (e.g., school success

index for developing countries uses gross intake ratio in the last

grade of primary school as a proxy for primary school completion)

can be used, and the data quality should always be prioritized by

the selection of relevant, accurate, and coherent indicators

(Organization for Economic Co-operation and Development, 2008;

Save the Children, 2009).

The use of sound conceptual models, such as the NC framework

(World Health Organization et al., 2018), can support an intersectoral

approach to improve NC and can also facilitate comparisons across

countries and the efficient identification of data gaps for decision

making. There is a lack of responsive caregiving indicators across

countries (Richter et al., 2020; UNICEF & Countdown to 2030, 2020;

World Health Organization, 2019). Richter et al. (2020) highlight the

importance of an operational definition for responsive caregiving to

measure and compare it across different scenarios (Richter

et al., 2020). In addition, our findings support the recommendation

that countries include responsive caregiving indicators in their

nationally representative surveys and routine monitoring system, such

as caregiver's mental health, parental support groups, and home

visits (UNICEF & Countdown to 2030, 2020; World Health

Organization, 2019), because these indicators will be relevant to mon-

itor ECD over time and to improve targeting of public policies and

programmes.T
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There are trade-offs between population-based approaches com-

posed of a set of indicators (i.e., a group of individual NC indicators

without a single overall summary measure) and those composite

indexes (i.e., NC indicators combined into a single overall summary

measure); thus, the choice of one over the other should be based on

the goals and intended use (Köhler, 2016; Organization for Economic

TABLE 4 Pathways to move forward with the methodological challenges of building and using an approach to monitor Nurturing Care
environment for Early Childhood Development

Methodological challenges Gap Pathways to move forward

Lack of clarity about the definition of

nurturing care indicators

There is no international consensus on the

best indicators to measure the nurturing

care environment, posing a challenge for

researchers and stakeholders on the best

indicators to adequately measure the

complexity of the environment.

• Agree on a common approach to select

indicators that are relevant and suitable

to different contexts (e.g., guidance on

participatory approaches).

• Develop a guidance on basic indicators

that needs to be prioritized and others

that can be adapted to each

sociocultural and political context.

• The Nurturing Care Framework is a good

theoretical framework for the

construction of this common base.

Data quality and availability Critical aspects are related to timeliness and

completeness of data, comparability

between units of analysis (countries/

states/municipalities), use of proxy

measures for some indicators, self-report

survey data, and data accuracy. This

aspect was the most reported limitation

and challenge when building an approach.

• Prioritize standardized data collected

from routine information systems and

complement with data from recurrent

surveys.

• Use data from internationally recognized

institutions.

Equity approach Lack of equity lens when building a

nurturing care monitoring system (i.e.,

consideration of gender, ethnicity, social

class, and other social characteristics on

the indicators and/or approaches).

• Consider multiple layers of equity

aspects when selecting nurturing care

indicators.

• Advocate for data collection that

provides disaggregated data on these

aspects.

Validity of approaches Validation is essential to ensure that the

assessment approach is truthful and

accurate in measuring the nurturing care.

Assessing construct validity was

identified as the greatest challenge in this

regard.

• Develop processes that allows building

the approach in a participatory way

(government, researchers, international

institutions).

• Define other indicators and/or

composite indexes related to child

development outputs and inputs to test

the correlation with the results of the

approach.

Weighing of indicators (only for

composite indexes)

Whether or not to weigh indicators of

composite index is not a consensus. It

may also be due to the lack of a solid

empirical or statistical basis in the

construction of the composite

approaches so far.

• Starting from a strong theoretical base

that enables the understanding of causal

relationships.

• Conduct a participatory process with

experts to identify the best way to

weigh the indicators.

• Test different statistical methods of

weighing method and define the best fit

based on clear and transparent criteria

Sharing of nurturing care data to users Type of resources used to communicate

data may limit the possibilities for

understanding and analysing the results.

• Conduct small meetings with key

stakeholders to consult with them about

the best forms to provide data for their

decision making.

• Develop dynamic resources for data

communication, such as interactive

websites, maps, etc.

• Provide a manual with clear steps on

how the approach was built, which data

were used, and the aspects of validity

can help increasing the use of data.
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Co-operation and Development, 2008). This scoping review found

that composite indexes were more likely to be validated, while the

sets of indicators were more likely to include indicators from respon-

sive caregiving and adequate nutrition domains. In addition, the sets

of indicators have the advantage of providing detailed information of

each NC indicator and domain included, but the disadvantage of being

more complex and difficult to interpret, especially in the context of

measuring a complex concept as the NC, because separated indicators

require the ability to identify common trends across the multi-

dimensional aspects covered in each approach (Organization for Eco-

nomic Co-operation and Development, 2008). On the other hand, the

composite indexes summarize into a single measure several indicators

and dimensions of the NC framework. They are easy to interpret and

to communicate findings but can lead to an oversimplified conclusion.

For example, composite indicators usually combine very heteroge-

neous indicators that can have different levels of performance. There-

fore, composite population-based approaches, including IMAPI

(Buccini, Coelho, et al., 2021; Buccini, Pedroso, et al., 2021) and The

US ‘State of Babies’ initiative (Keating, Murphey, et al., 2020), have

combined both strategies of providing a summary measure as well as

the results of individual indicators. This strategy can allow stake-

holders to look at the whole picture of the overall NC environments

or by domain or indicator, depending on their questions.

While composite indexes can combine and summarize complex

and multidimensional measures in a more accessible and useful man-

ner for advocates and decision-makers, they can be misleading and

generate over simplified conclusions if they are not well-constructed

and correctly interpreted, for example, when there is a random selec-

tion of indicators or a combination of too disparate indicators

(Köhler, 2016; Organization for Economic Co-operation and

Development, 2008). Therefore, approaches with composite indexes

must be well-designed, following carefully evidence-based methodol-

ogies (Buccini, Coelho, et al., 2021). The indicators are often standard-

ized to allow comparisons among them and aggregations

(Köhler, 2016). The weighting of indicators in composite indexes can

improve reliability and is recommended when some indicators contrib-

ute more to the outcome than others in composite indexes; neverthe-

less, most approaches use an equal weighting for all indicators. The

methods for weighing indicators include statistical methods and

methods involving experts that discuss and reach a consensus on the

importance of each indicator for the outcome in question

(Köhler, 2016; Organization for Economic Co-operation and

Development, 2008). For thematic fields that still lack consensus on

the most appropriate way to evaluate them, the participatory process

with experts can be a way to reach a more coherent result. Regardless

of the method chosen, the process must be transparent and clearly

reported. Best practices for building either a set of indicators or a

composite index also include choosing available indicators according

to their validity (i.e., ability to measure what it is intended to measure),

relevance, and reliability (i.e., consistency in different situations) as

well as giving preference to indicators that are already properly

operationalized and conceptualized (de Souza et al., 2017;

Köhler, 2016).

Delivering NC data to those who will use them in an accurate and

comprehensive manner can be challenging. To be effective, data

should be presented to decision makers in creative and user-friendly

formats, such as graphs, dashboards, score cards, rankings, and maps

(Köhler, 2016; Organization for Economic Co-operation and

Development, 2008; World Health Organization, 2019; World Health

Organization et al., 2018). The dynamic type of communication is

likely to be a more useful option because it allows stakeholders to

interact with data according to their interests and goals. IMAPI is an

example of a population-based approach with dynamic communica-

tion. It has a user-friendly format, presenting on the website a page

for each municipality, a ranking for the general index and for each

domain of the NC framework, it also allows the exploration of data at

the regional, state, and municipal scale (Buccini, Coelho, et al., 2021;

Buccini, Pedroso, et al., 2021). We recommend that researchers not

only focus on sharing data but also on how to improve the under-

standing, interest, and interpretation by stakeholders, professionals,

and the overall population (Köhler, 2016; Organization for Economic

Co-operation and Development, 2008; Sarkies et al., 2017; World

Health Organization et al., 2018). To make the message clearer,

researchers may use knowledge-brokers and other materials

(e.g., country profile, maps) and avoid the use of technical language

(Baker et al., 2018; Sarkies et al., 2017). They should also make

resources available that support transformation, given that an ade-

quate presentation of data to its users may be an important step to

support decision-making (Sarkies et al., 2017). In addition to the pre-

sentation, the approaches must be valid and reliable to support high

quality decision-making processes. Stakeholders, including govern-

ment, researchers, civil society organizations, and international institu-

tions, should participate in the development of approaches to monitor

the NC, guaranteeing that the data addresses the key decision-making

related questions. Unfortunately, despite its importance, only half of

the approaches have been validated; thus, efforts should be made to

validate the existing approaches guaranteeing to stakeholders that

they can trust the information provided to guide decision-making.

We acknowledge that our scoping review has some limitations.

As other literature reviews, the publication and selection bias may

affect the results. However, to decrease the risk of this type of bias,

we registered the protocol a priori and included in the search strategy

grey literature and consultation with ECD experts. Despite these limi-

tations, the findings of this scoping review are robust and elucidate a

gap in the literature by mapping the characteristics of population-

based approaches for monitoring the NC environment for ECD. More

studies are necessary to validate the population-based approaches

and address how the information provided by them can actually pro-

mote evidence-based decision-making. Thus, we recommend that

future studies apply sound implementation science and research

methods to design, implement, scale up, and evaluate strategies with

the potential to improve the NC environment for ECD, for a better

future for children. In addition, it is important that future studies ver-

ify whether and how the approaches are used by stakeholders and

the quality with which they are being implemented. Qualitative stud-

ies with programme planners, policymakers, government officials, and
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researchers, as well as with civil society organizations and the general

population will be key to evaluate implementation quality aspects of

diverse NC environments monitoring systems.

Based on the results of this scoping review, we recommend that

(1) a global monitoring system with a set of core NC indicators should

be created, allowing comparisons across countries and throughout

time (World Health Organization, 2019); (2) disaggregated data should

be available, facilitating the identification of the most vulnerable

groups according to geographic location, sociodemographic, and eco-

nomic characteristics (Clark et al., 2020; World Health Organization

et al., 2018); (3) approaches should focus on a continuous monitoring

of NC indicators, allowing stakeholders to identify barriers for inte-

grated ECD programmes and services and to promptly address them

to maintain adequate levels of coverage and quality over time;

(4) approaches should be systematically constructed, validated, and

interpreted, based on a careful selection of robust, relevant, reliable,

and valid indicators (Köhler, 2016; Organization for Economic

Co-operation and Development, 2008); (5) authors should provide

specific and transparent reporting of the methodology followed

(Köhler, 2016) so that others can replicate their findings; (6) countries

should address the NC data gaps identified in this scoping review,

especially for responsive caregiving indicators (Richter et al., 2020);

and (7) approaches should be presented and disseminated in a user-

friendly dynamic format, increasing their comprehension and use by

the stakeholders and the overall population (Köhler, 2016; Organiza-

tion for Economic Co-operation and Development, 2008).

In summary, the existing approaches vary greatly in their method-

ology for selecting indicators or composite indexes to measure the

NC environment. Standardized methodologies to select sensitive indi-

cators are needed, and they must consider data availability, data qual-

ity, and level of disaggregation. User-friendly formats to report and

disseminate valid approaches to measure NC environment(s) are

necessary to support decision-making to advance ECD globally.
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