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ABSTRACT
Objectives  Centre-based childcare has been identified 
as a promising environment for obesity prevention in early 
childhood, but the longitudinal relationships between 
attending centre-based childcare and child obesity are not 
well understood. The objective of this systematic review is 
to evaluate the longitudinal associations between centre-
based childcare attendance in early childhood and child 
body mass index compared with other childcare settings 
or parental care. Subgroup analyses will also be conducted 
to determine if socioeconomic factors and characteristics 
of the childcare setting modify the relationships.
Methods  Databases that will be searched include 
MEDLINE, Embase, Cumulative Index to Nursing and 
Allied Health Literature, the Cochrane Database and 
Web of Science. Longitudinal prospective cohort studies, 
retrospective cohort studies, case–control studies and 
intervention trials conducted in middle-income and high-
income countries will be included in the search strategy. 
Sensitivity and subgroup analyses will be conducted 
to explore factors that may modify the findings. Study 
selection, data extraction, risk of bias and quality of 
evidence assessments will be conducted independently 
and in duplicate by two reviewers. Risk of bias will be 
assessed using the Risk Of Bias In Non-randomized 
Studies - of Exposure tool. Meta-analysis will be conducted 
using random effects models to account for between-
study variation. Heterogeneity across included studies 
will be estimated using the I2 statistic. If meta-analysis is 
not possible, a narrative summary will be provided. The 
quality of the evidence will be assessed using the Grading 
of Recommendations Assessment, Development and 
Evaluation tool.
Ethics and dissemination  Ethical approval is not 
required for this study since no data will be collected. 
Findings aim to inform interventions and guide efforts in 
childcare settings to support optimal child growth. Results 
will be published in a peer-reviewed journal. Results may 
be of relevance for childcare and public health policy, 
researchers, parents and healthcare practitioners.
PROSPERO registration number  CRD42023436911.

INTRODUCTION
One in three children are living with over-
weight or obesity in North America.1 Obesity 
in early childhood tracks into adulthood, 
increasing the risk of cardiovascular disease 

and type 2 diabetes.2–5 According to Bron-
fenbrenner’s ecological systems theory, many 
inter-related environments influence child 
development including health and growth 
outcomes.6–8 Childcare environments exist 
within the microsystem, which is the most 
proximal system within the theory to the 
individual and is considered to be the most 
influential to the child.7 9 This framework 
highlights that childcare may be an important 
consideration for the prevention of child-
hood obesity and the development of healthy 
behaviours in early childhood.10–16 Approxi-
mately 60% of children under the age of 5 
years attend non-parental childcare in North 
America and spend a significant amount of 
time in these settings.17–19 Childcare settings 
are often classified as government-regulated 
centre-based childcare, licensed childcare 
homes, informal childcare (eg, relatives or 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ A comprehensive search strategy involving multiple 
databases and study selection protocol will be used 
to identify and summarise the existing literature.

	⇒ Study selection, data extraction and study assess-
ments will be performed by two independent re-
viewers to improve the accuracy and consistency of 
reporting.

	⇒ Sensitivity and subgroup analyses will be conducted 
to evaluate the robustness of the results and ex-
plore important complexities that may influence the 
findings.

	⇒ Included studies are anticipated to be observational 
which are often regarded as lower quality evidence. 
Given the nature and complexity of childcare atten-
dance, randomised controlled trials may not be fea-
sible emphasising the importance of observational 
research to explore clinically and policy relevant 
questions.

	⇒ Included studies are anticipated to have high het-
erogeneity attributable to a variety of demographic, 
methodological and childcare exposure characteris-
tics between studies, which may limit the interpre-
tation of the findings.
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non-relatives) or parental care. Early childhood has been 
highlighted as a critical period for the establishment of 
health behaviours, many of which persist through the life 
course.10–13 20 Research has shown that enriching environ-
ments, which encourage healthy eating habits, physical 
activity and social interaction have protective effects on 
health, including childhood obesity.21–26

In Canada, centre-based childcare environments are 
government regulated which provide daily programmes, 
learning activities, meals according to dietary guidelines 
and indoor and outdoor structured activities, and care is 
provided by licensed childcare professionals.27–30 These 
regulations do not exist in informal or unlicensed child-
care environments. Other countries have similar process 
and structural regulations in these settings and centre-
based facilities are considered the most regulated type 
of childcare.31–33 Studies have found that government-
regulated childcare centres tend to be higher quality than 
other childcare settings.34–37 Different characteristics of 
childcare settings including regulations and care over-
sight may influence growth38–41 and higher levels of care 
provider education and training have been associated 
with positive care practices.42 Knowledge about best prac-
tices to encourage healthy behaviours may vary by care 
provider training.43–45 Childcare centres may promote 
healthy eating behaviours, activity and routines during a 
sensitive period of growth which may persist throughout 
the life course.10 11 13 20 46 47

Centre-based childcare has received attention as a prac-
tical environment for obesity prevention in the preschool 
years.48–50 However, the effects of centre-based childcare 
on child obesity and growth are unclear.51–53 Previous 
systematic reviews conducted in 201653 and 201752 
explored associations between various childcare settings 
on child obesity suggesting that informal childcare is 
associated with a higher risk of obesity compared with 
parental care,52 53 but mixed associations were found for 
centre-based childcare. However, these reviews did not 
focus on the role of centre-based childcare and potential 
complexities of the centre-based childcare exposure or 
perform meta-analysis.51–53

The overall objective of this systematic review and meta-
analysis will be to evaluate the available evidence on the 
associations between centre-based childcare attendance 
in early childhood and child obesity.

OBJECTIVES
PICO framework
Population: early childhood defined as children aged≤5 
years on enrolment in the study; Intervention/exposure: 
centre-based childcare attendance in early childhood 
(birth to ≤5 years) in middle-income and/or high-income 
countries; Comparator: other childcare settings (licensed 
home care, unlicensed home care or informal care 
(grandparents, relatives or non-relatives)) or parental 
care; and Outcomes: child body mass index z-score (zBMI) 
and overweight or obesity.

Primary objective
The primary objective was to evaluate the longitudinal 
associations between attendance to centre-based child-
care in early childhood compared with other childcare 
settings or parental care and child zBMI.

Secondary objective
The secondary objective was to perform subgroup anal-
yses to determine if socioeconomic factors and character-
istics of the childcare exposure modify the relationships.

METHODS
A systematic review and meta-analysis of the literature 
will be conducted. This protocol is designed according 
to the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses Protocols guidelines (PRISMA-P)54 
(see online supplemental file 1) and is registered with 
PROSPERO as a systematic review and meta-analysis 
(CRD42023436911).

Eligibility criteria
Types of studies
Studies will be included in the search if they are original 
works, published in peer-reviewed journals or unpub-
lished studies (ie, conference abstracts or registered 
in ​clinicaltrials.​gov). Longitudinal prospective cohort 
studies, retrospective cohort studies, case–control studies 
and intervention trials will be included in the search 
strategy. Studies will be included if they have at least one 
longitudinal outcome measurement timepoint. Cross-
sectional studies and case series will be excluded. While 
we understand that observational study designs cannot 
confirm causality, restricting to longitudinal cohort 
studies and intervention trials (if available) may be a 
stronger indicator of evaluating potential causal relation-
ships compared with cross-sectional data.55 There will be 
no restriction on study language, and translation will be 
performed in Google Translate or by an individual who 
is able to provide translation to English language, as 
required. There will be no restrictions on date of publica-
tion or length of follow-up.

Participants
Studies that included healthy children aged birth to ≤5 
years at the measurement of childcare exposure will be 
considered.

Setting
Studies conducted in middle-income and high-income 
countries as classified by the World Bank will be included. 
The present systematic review and meta-analysis aims to 
provide contextual knowledge for childcare systems and 
policy. The review will be restricted to middle-income 
and high-income countries due to the differing environ-
mental determinants of health, political and economic 
structures and healthcare and childcare systems in low-
income countries.56–58
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Exposure
The primary exposure will be attendance to centre-
based childcare in early childhood between birth and 
≤5 years of age. Classifications of centre-based childcare 
range by country and time period and will include ‘child-
care centres’, ‘early learning and childcare’, ‘centre-
based care’, ‘daycare’, ‘nursery schools’, ‘preschools’ or 
‘creche’. Studies will have had to compare centre-based 
childcare attendance to at least one other childcare 
setting or parental care (comparator) to be included.

Comparator
The comparator will be other childcare settings including 
home-based childcare (licensed or unlicensed), informal 
care (care by a relative (i.e. grandparent, aunt or family 
member) or care by a non-relative (i.e. babysitter or 
nanny)) or parental care.

Outcomes
We will extract outcome data measured at any age in child-
hood or beyond in the included studies but will conduct 
subgroup analyses to evaluate potential differences based 
on child age at the time of outcome measurement.

Primary outcome
The primary outcome will be child zBMI. zBMI is a 
validated proxy measure of underlying adiposity that is 
replicable, can track weight status in children and is a 
recommended clinical measurement to identify children 
with overweight and obesity.59 zBMI is a feasible measure 
of growth status in children,60 generally well correlated 
with direct measures of body fat.59 Child zBMI is an age-
standardised and sex-standardised measure of BMI.61 
Other secondary measures of adiposity that will be consid-
ered for extraction include BMI, weight-for-age, body fat 
mass, lean body mass, waist circumference, waist-to-hip 
ratio, body fat percentage, skinfold thickness and preva-
lence of overweight or obesity as defined by the WHO,61 
Centers for Disease Control and Prevention62 or Inter-
national Obesity Task Force63 growth standards cut-offs. 
While differences in growth standards may contribute 
to heterogeneity, we are unable to account for it without 
individual level data from each study, which is not feasible 
and a limitation. Adiposity measures reported at any age 
will be collected from eligible studies.

Search methods
Information sources
Databases that will be searched include MEDLINE (Ovid), 
Embase (Ovid), Cumulative Index to Nursing and Allied 
Health Literature, the Cochrane Database (Cochrane 
Reviews, Cochrane Central Register of Controlled Trials 
(CENTRAL)) and Web of Science using medical subject 
headings and keywords. The databases will be searched 
from inception to November 2023. A search of the grey 
literature will also be performed to identify any unpub-
lished studies or any published in non-commercial 
formats including ​clinicaltrials.​gov. The reference lists 

of included studies or any relevant reviews will be hand 
searched.

Search strategy
A comprehensive search strategy was developed with a 
research librarian with expertise in systematic reviews 
(see online supplemental file 2). Examples of keywords 
used in the strategy include ‘childcare’, ‘daycare’, ‘child-
care centres’, ‘adiposity’, ‘body mass index’ and ‘obesity’. 
The search will be performed again in each database 
before final submission for publication to account for 
new studies that may meet eligibility criteria but were not 
captured in the initial search.

Data extraction and management
Study selection
To evaluate study eligibility, at least two reviewers will 
independently review study titles, abstracts and full texts. 
Both reviewers will apply inclusion and exclusion criteria 
to each study and disagreements will be examined and 
resolved by consensus. If consensus is not reached between 
the two reviewers, a third reviewer will be consulted. If 
clarification is needed or sufficient information is not 
available in the full-text publication, study authors will be 
contacted by email to obtain additional or missing data. 
At the full-text screening stage, reasons for exclusions will 
be documented and included in the final manuscript.

Data extraction
Data extraction will be completed independently by two 
reviewers using a form modified from standardised data 
extraction tables that will be piloted on five studies before 
use. The data extraction form will be adapted from the 
Cochrane Data Extraction Template.64 If necessary, 
alterations will be made to ensure efficient and consis-
tent use between reviewers. Data collected from each of 
the studies will include, but not be limited to: (a) study 
information: authors names, year of publication, citation, 
funding sources and conflicts of interest; (b) study char-
acteristics: location (country, city), study design, dates, 
inclusion/exclusion criteria and statistical analysis; (c) 
participants: number of children (sample size), child age 
(mean and range), child biological sex and any baseline 
characteristics of the population provided (ethnicity, 
income level, birth weight, gestational age, parental char-
acteristics (eg, education, employment, BMI) or lifestyle 
characteristics); (d) exposure: characteristics of the expo-
sure (timing, duration and intensity), any details of the 
childcare programme (eg, specialised, quality metrics) 
and method of data collection; (e) comparator: character-
istics of the comparator (setting, timing, duration and 
intensity) and method of data collection; (f) outcomes: 
adiposity measures, method of data collection and covari-
ates adjusted for in analyses, if applicable; and (g) results: 
any data provided by individual studies for primary and 
secondary outcomes.

Multiple reports of the same data (ie, analyses of the 
same cohort or trial) will be identified through study 
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characteristics including author names, location, popu-
lation, name of cohort, survey and database. If uncer-
tainty remains, author(s) will be contacted. Data will be 
collected from each study report. The most comprehen-
sive version of the data will be selected, and the decision 
will factor in study quality, completeness of reporting (ie, 
entire sample) and relevance of the methodology to the 
research question.

Data management
Studies extracted from each database will be transferred 
to Endnote desktop separately and uploaded to the Covi-
dence software where duplicates will be removed before 
screening. The Covidence software will be used for study 
selection and data extraction and to resolve discrepancies 
between reviewers.65 Screening questions and criteria will 
be developed and piloted based on the eligibility criteria. 
Extracted data will be downloaded from Covidence and 
managed in an electronic file, which will be archived and 
available for access by reviewers.

Risk of bias assessment
The Risk Of Bias In Non-randomized Studies - of Expo-
sure (ROBINS-E) tool is an appropriate choice as most of 
the evidence is expected to be observational studies eval-
uating the effects of centre-based childcare as an expo-
sure, as randomisation to childcare is challenging and 
often not feasible.66 ROBINS-E includes seven domains 
of bias (confounding, measurement of exposure, selec-
tion of participants, postexposure interventions, missing 
data, measurement of the outcome and selection of the 
reported result) that will be individually assessed using 
signalling questions (‘yes’, ‘probably yes’, ‘probably no’, 
‘no’ and ‘no information’) and expresses the risk of 
bias as low, some concerns, high or very high.66 Three 
judgements will be made in the assessment of risk of bias 
including: (1) the risk of bias, (2) the predicted direc-
tion of bias and (3) if the risk of bias threatens conclu-
sions about whether the exposure has an important 
effect on the outcome.66 If clinical trials are included, the 
Cochrane risk of bias (RoB V.2) tool will be used which 
includes five domains of bias (randomisation, deviations 
from intended interventions, missing outcome data, 
measurement of outcome and selection of the reported 
result).67 However, no randomised clinical trials are antic-
ipated to be identified or eligible. The risk of bias for 
each included study will be assessed independently by 
two reviewers for each outcome. Disagreements will be 
examined and resolved by consensus. If consensus is not 
reached between the two reviewers, a third reviewer will 
be consulted. Studies will not be excluded based on the 
risk of bias. Risk of bias assessment will be displayed for 
each study and cumulatively across the domains to inform 
the evaluations of the findings.

Quality of evidence assessment
The quality of evidence will be evaluated using the 
Grading of Recommendations Assessment, Development, 

and Evaluation (GRADE) approach.68 This approach will 
evaluate the evidence by deciding whether to decrease 
the level of certainty in five domains: (1) risk of bias, 
(2) inconsistency, (3) indirectness, (4) imprecision and 
(5) publication bias. The approach will also allow for 
increasing the level of certainty in three domains: (1) 
large magnitude of effect, (2) dose–response gradient 
and (3) whether all residual confounding would decrease 
the magnitude of effect. A minimal clinically important 
difference of 0.25 for child zBMI will be used for the eval-
uation of effect size and clinical relevance. Intervention 
studies for preventing childhood obesity have suggested 
that this difference may be clinically meaningful.69–71 This 
approach will provide an assessment of the certainty of 
evidence as high, moderate, low or very low and will be 
presented for each outcome within a summary table. The 
quality of evidence will be assessed independently by two 
reviewers. Furthermore, the Credibility of Effect Modi-
fication Analyses instrument will be used to assess the 
credibility of results from subgroup analyses.72 If deemed 
credible, a GRADE assessment will be performed to eval-
uate the quality of evidence by each subgroup separately.

Data synthesis
For each included study, participant information, 
methods and results will be summarised in descriptive 
tables to provide study characteristics. Studies included in 
the analysis will be described according to a standardised 
coding system that captures key elements of each study.

We will conduct a separate meta-analysis for each 
outcome if there are at least two studies with comparable 
exposure and outcome variables. If meta-analysis is not 
possible due to a lack of comparable studies, a narrative 
summary will be conducted. A random effects model 
using the DerSimonian and Laird’s method will be used 
due to expected heterogeneity between studies.73 Sensi-
tivity analyses will be performed using the Knapp and 
Hartung’s method.74 75 Each study will be included as 
a random effect to account for between-study variation 
in this model. Heterogeneity across included studies 
will be estimated using the I2 statistic and Cochran’s 
Q test.76 77 Heterogeneity will be considered as low 
(0%–40%), moderate (30%–60%), substantial (50%–
90%) and considerable (75%–100%).76 Meta-biases for 
publication bias will be assessed using funnel plots and 
Egger test.78 If funnel plot asymmetry or a significant 
Egger’s test is found, we will explore the potential bias, 
perform sensitivity analysis and provide interpretation. 
Forest plots will be presented to represent results from 
the meta-analysis. The Review Manager (RevMan V.5.4.1) 
software and R Project for Statistical Computing (metafor 
or meta package) will be used to perform all analyses.79 80

Effect measures
The primary analysis will evaluate child zBMI as a contin-
uous outcome. The secondary analysis will evaluate child 
zBMI as a dichotomous outcome (overweight or obesity). 
For child zBMI evaluated as a continuous variable, data 
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will be presented as a mean difference (MD) and 95% 
CIs.81 If different measurement scales of the outcome are 
used between studies, a standardised MD and 95% CIs 
will be presented.76 For child zBMI evaluated as a cate-
gorical variable, counts and percentages for overweight 
or obesity among children who attended centre-based 
childcare compared with children who attended other 
childcare settings or parental care will be extracted. If the 
effect estimate is reported as crude or adjusted ORs or 
risk ratios (RRs), we will collect adjusted estimates and 
descriptively present the covariates adjusted for in each 
study. The effect estimates are anticipated to be reported 
as ORs, and RRs will be converted to ORs. The data will be 
included in the meta-analysis (using the generic inverse 
variance method), if the estimate is accompanied by a SE, 
95% CI or exact p value.81

Subgroup analysis
Subgroup analyses for various characteristics are planned 
but will be performed only if the data are available in the 
included studies and if there are at least four studies for 
each subgroup. These will be used to determine if the 
effect estimates are different, by including an interaction 
term in the models to evaluate: (1) location (ie, middle-
income vs high-income country and if possible, by each 
country as childcare centre regulations may differ), (2) 
childcare comparator group (ie, parental vs other child-
care setting), (3) income level of study population (ie, 
low vs high), (4) age of child at childcare exposure (i.e. 
birth to 2.5 years vs >3 to <6 years) and outcome measure-
ment (i.e. early childhood (<5 years) vs later childhood 
(≥5 years)) and (5) childcare duration and intensity (ie, 
part-time vs full-time attendance). If data was collected 
prior to the year of 2000, we will conduct a sensitivity anal-
ysis to determine the impact of the timing of data collec-
tion on our findings due to the evolving nature of the 
childcare landscape. If trials are identified, a subgroup 
analysis by study design (ie, trials vs observational study 
designs) will be explored.

Amendments to protocol
Any amendments to this protocol will be registered with 
PROSPERO as they occur and will be reported in the final 
publication.

Ethics and dissemination
Ethical approval is not required as individual patient data 
is not included. The results will be published in a peer-
reviewed journal and reported according to the PRISMA 
statement. Results will also be shared with researchers, 
clinicians and childcare policy makers through academic 
conferences and non-academic meetings.

Patient and public involvement
Patients were involved as research partners in identifying 
the research topic as a priority. Patient partners will be 
involved in the dissemination of findings.

DISCUSSION
Many countries are implementing policies or programmes 
to support accessible, affordable and quality government-
regulated childcare for families.82–87 The positive impacts 
of centre-based childcare for child development are 
often highlighted, but the impact on other important 
child health outcomes is relatively unknown. As efforts 
continue, more children will likely receive care in these 
environments, which highlights the importance of under-
standing the effects on child growth and obesity. This 
systematic review aims to address knowledge gaps and 
synthesise the evidence to inform parents, healthcare 
professionals and policy makers about the potential of 
government-regulated childcare centres to act as an 
early intervention to support healthy growth in children. 
Finally, it will provide evidence that may guide future 
research, guide interventions in centre-based childcare 
settings, inform childcare and public health policy and 
help ensure optimal health outcomes for children.
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