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ABSTRACT
Objectives  (1) To summarise the literature on the impact 
of paediatric weight management interventions on health 
outcomes in preschool age children with overweight 
or obesity and (2) to evaluate the completeness of 
intervention description and real-world applicability using 
validated tools.
Design  Systematic review and meta-analysis.
Data sources  MEDLINE, Embase, CINAHL, Cochrane 
Library and PsychInfo were searched between 10 March 
2015 and 21 November 2021.
Eligibility criteria  Randomised controlled trials 
addressing weight management in preschool children (2–6 
years) with overweight or obesity.
Data extraction and synthesis  Two reviewers 
independently extracted key information from each 
study and assessed risk of bias. Random-effects meta-
analysis was performed where there was evidence 
for homogeneous effects. The certainty of evidence 
was assessed by the Grading of Recommendations 
Assessment, Development and Evaluation.
Results  Of the 16 908 studies retrieved, 9 trials (1687 
participants) met the inclusion criteria. These interventions 
used motivational interviewing (MI) or multicomponent 
educational interventions related to health behaviour 
approaches and were 6–12 months in duration. All studies 
contained some risk of bias. A difference was found in the 
intervention groups compared with controls for body mass 
index (BMI) z score (mean difference −0.10, 95% CI −0.12 
to −0.09; eight trials, 1491 participants; p<0.001; I2 68%), 
though there was substantial heterogeneity. There were 
no subgroup effects between studies using MI compared 
with studies using multicomponent interventions. The 
certainty of the evidence was considered low. The trials 
were reported in sufficient detail and were considered 
pragmatic.
Conclusions  Paediatric weight management interventions 
delivered to the parents of young children with obesity 
result in small declines in BMI z score. The results should 
be interpreted cautiously as they were inconsistent and the 
quality of the evidence was low.
PROSPERO registration number  CRD42020166843.

INTRODUCTION
The prevalence of overweight and obesity in 
children has been increasing globally.1 There 
is estimated to be 124 million children and 

adolescents with obesity worldwide.2 Nation-
ally representative data from 144 countries 
suggests that 43 million children under 5 
years of age have obesity.3 Children with 
obesity carry an increased risk for cardiometa-
bolic disease and poor psychosocial health.4–7 
Childhood obesity often persists into adult-
hood and is associated with increased risk of 
morbidity throughout life.8–10 These alarming 
rates and health risks underscore a need for 
effective interventions to treat obesity in early 
childhood and to prevent continued obesity-
related health issues across the life span.

Family-based behaviour modification 
remains the foundation of paediatric weight 
management programmes.11 In a 2016 
Cochrane systematic review, multicompo-
nent interventions tested with randomised 
controlled trials (RCTs) in preschool chil-
dren with obesity aged 2–6 years old were 
effective in reducing body mass index (BMI) 
z score, a common metric to classify obesity in 
children.12 Interventions typically consisted 
of lifestyle behaviour modification, including 
dietary and physical activity advice, along 

Strengths and limitations of this study

	► This review updates our understanding of the ef-
fectiveness of weight management interventions on 
health outcomes of preschool-aged children over 
the past 6 years.

	► This review highlights a knowledge gap for the best 
practice for paediatric weight management in pre-
school children.

	► This review evaluates the description of inter-
ventions and their real-world applicability by us-
ing the Template for Intervention Description and 
Replication checklist and Rating of Included Trials 
on the Efficacy–Effectiveness Spectrum tool, 
respectively.

	► This review investigated children aged 2–6 years 
old with overweight or obesity and not those with a 
medical condition known to affect weight status or 
syndromic causes for obesity.
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with parenting skills. Four trials (n=210 participants) 
were included in that analysis, and a mean change of −0.3 
units (95% CI −0.4 to −0.2) in BMI z score was reported. 
However, the quality of evidence was deemed to be low 
and a high risk of bias was identified. Since then, there has 
been increased interest in this field given the increasing 
prevalence of paediatric obesity.13 This systematic review 
will update the effectiveness of weight management inter-
ventions on preschool age children since the Cochrane 
review in 2016.12

Although systematic reviews can be invaluable in facili-
tating clinical decision-making by providing a critical eval-
uation of the evidence on a specific topic or condition14; 
to do so, the intervention must be adequately described. 
Further, the pragmatism of the trial will inform the 
potential for ‘real-world’ implementation. The Template 
for Intervention Description and Replication (TIDieR) 
checklist was created to ensure interventions are described 
in sufficient detail to allow for replication.15 The Rating 
of Included Trials on the Efficacy–Effectiveness Spectrum 
(RITES) tool is used to assess the real-world applicability 
and pragmatism of trials.16

The objectives of this systematic review were (1) to assess 
the impact of paediatric weight management interven-
tions on health outcomes in preschool children aged 2–6 
with overweight or obesity and (2) to evaluate the descrip-
tion of these interventions using the TIDieR checklist and 
their real-world applicability using the RITES tool. This 
knowledge will help inform future clinical practice guide-
lines and the planning of health programming for the 
treatment of young children with obesity.

METHODS
This review was conducted and reported according to the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA).17 A PRISMA study flow diagram 
was completed to present a summary of searching, 
screening and inclusion of studies in this systematic 
review.17 The review protocol for this study was registered 
with PROSPERO (CRD42020166843).

Patient and public involvement statement
No individual participant data were involved in the study; 
therefore, patients or the public were not involved in the 
design, conduct, reporting or dissemination plans of our 
research.

Eligibility
Study designs eligible for inclusion were RCTs with the 
aim of weight management in preschool children with 
overweight or obesity. Any type of intervention of at least 
6 months’ duration and delivered in a clinical setting 
was included. The interventions could be delivered 
by a single professional or could be multidisciplinary 
or multicomponent. Multicomponent interventions 
typically address health behaviours including diet and 
physical activity. Participation of family members was 

not mandatory. Interventions for prevention of obesity, 
studies with observational designs and studies with self-
reported height and weight were excluded. Participants 
included children with overweight or obesity who were 
between the ages of 2 and 6 years at the time of enrol-
ment into a weight management intervention. Studies of 
children with obesity who had a medical condition known 
to affect weight status or syndromic causes for obesity 
were excluded (eg, genetic syndromes such as Prader-
Willi syndrome and Bardet-Biedl syndrome). The control 
group in eligible RCTs was defined as no intervention or 
usual or standard care.

The primary outcomes were change in BMI or change 
in BMI z score or BMI percentile. BMI changes with 
age during normal growth,6 and so age-specific and sex-
specific BMI z scores, based on a normative standard, were 
included.18 Additional secondary health outcomes were 
included in the search terms: body weight, waist circum-
ference, waist-to-height ratio, skin fold thickness, body 
fat percentage measured with bioelectrical impedance 
analysis (BIA) or dual-energy X-ray absorptiometry, lipid 
profile (including low-density lipoprotein, high-density 
lipoprotein, triglycerides and total cholesterol), blood 
pressure, glycaemia (fasting plasma glucose, glucose level 
at 2 hours in a standard oral glucose tolerance test and 
haemoglobin A1C) and quality of life. Adverse events 
were defined as any adverse outcome occurring during 
or after the intervention, including events not necessarily 
caused by the intervention.

Search of studies
We conducted a comprehensive literature search in the 
following electronic databases: Ovid MEDLINE, Embase, 
CINAHL, Cochrane Library, PsychInfo, WHO Interna-
tional Clinical Trials Registry Platform, Web of Science 
and ​Clinicaltrials.​gov. These databases were first searched 
from 10 March 2015 (the end date of the 2016 Cochrane 
review)12 to 31 January 2020, and this search was updated 
on 21 November 2021. The search strategy was devel-
oped in consultation with a research librarian using 
the following major themes: ‘preschool’, ‘overweight or 
obesity’ and ‘intervention’. Key terms within the search 
strategy were aligned to Medical Subject Headings in 
Ovid MEDLINE and were expanded to include more 
descriptive terms. The search strategy for each database 
is presented in online supplemental appendix 1. Refer-
ence lists of included publications and reviews and of 
other systematic reviews or meta-analyses were manually 
searched to identify other studies that might not have 
been identified through the database searches. The 
database searches resulted in a combined total of 16 908 
studies after removal of duplicates (figure 1).

Study selection
Titles, abstracts and full texts were reviewed inde-
pendently for eligibility by two groups of two authors (SN 
and CD, PGM and RG) using a pretested, standardised 
screening form. Publications selected for inclusion were 

https://dx.doi.org/10.1136/bmjopen-2021-053523
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reviewed by an additional author and expert in the field 
and were compared against the inclusion criteria. Only 
papers published in English were included.

Every attempt was made to identify duplicate publica-
tions or multiple reports/companion pieces based on the 
same study and, if that occurred, the publication with the 
longest follow-up period for the primary outcome was 
included.

Data extraction
Key information from each included study was extracted 
in duplicate using a screening form and data extraction 
template. If data were missing, attempts were made to 
obtain the data from the corresponding author noted in 
the publication. Any disagreement during screening or 
extraction was resolved by discussion or in consultation 
with a third author.

Risk of bias and certainty of evidence
Risk of bias of each of the included studies was assessed 
using the Cochrane Risk of Bias tool.14 The overall 
certainty of the evidence for each outcome was judged 
using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach. The 
certainty of the evidence was assessed across the domains 
of risk of bias, precision, consistency and publication bias 
(internal validity), as well as directness (external validity). 
The quality of evidence was rated for each outcome 
(high, moderate, low or very low). Certainty was judged as 
high (further search is very unlikely to change the confi-
dence in the effect estimate), moderate (further research 
is likely to have an important impact on the confidence 
in the effect estimate and may change the estimate), 
low (further research is very likely to have an important 

impact on the confidence of the effect estimate and is 
likely to change the estimate) or very low (very uncertain 
about the estimate of the effect). A checklist was created 
and used to help ensure consistency and reproducibility 
of the GRADE assessments.14

The TIDieR checklist was completed to ascertain if the 
intervention was reported in sufficient detail to allow 
for reproduction of the study.15 The RITES tool was 
completed to evaluate the pragmatism of the interven-
tion; this tool uses a 5-point Likert scale in four domains: 
(1) participant characteristics, (2) trial setting, (3) flexi-
bility of the intervention and (4) clinical relevance.16 Two 
reviewers independently classified each trial on the Likert 
scale. Disagreements were resolved with a discussion to 
achieve consensus. All items were summed for each study 
to provide an efficacy/effectiveness score. The score is a 
continuum from maximum efficacy (score of 4) on one 
end to maximum effectiveness (or most pragmatic) at the 
other (score of 20). A low total score (ie, 4) suggests a 
strong emphasis on efficacy, and a high total score (ie, 20) 
is consistent with a strong emphasis on effectiveness or a 
more pragmatic trial.

Statistical analysis
Statistical analyses were performed using Review Manager 
5 (RevMan 2013) software package (Cochrane Training, 
Cochrane). For continuous data measured on the same 
scale, the mean difference (MD) was calculated. Overall 
effects were reported and classified as small, medium 
or large based on Cohen’s d effect sizes.19 We used a 
random-effects model, taking into account the interstudy 
variation, which provided a more conservative effect than 
a fixed model. All effect sizes were reported with 95% CIs. 
The statistic I2 was calculated to investigate the variation 
in effect size due to heterogeneity across studies. Zero % 
to 40% corresponded with low heterogeneity; 30%–60% 
corresponded with moderate heterogeneity; 50%–90% 
corresponded with substantial heterogeneity; and >75% 
corresponded with considerable heterogeneity.20 For 
three-arm trials (two interventions with a control group), 
the control group was split for meta-analyses to compare 
interventions to control (Cochrane Handbook V.5.1, 
Ch:16.5.4).21

Synthesis of results
Review Manager 5 was used to combine and calculate each 
outcome (RevMan 2013). If there was good evidence for 
homogeneous effects (ie, tests of heterogeneity were not 
significant) across trials, a random effects meta-analysis 
was performed. If there was substantial heterogeneity, 
subgroup analyses based on sex, differences in BMI z 
score at baseline (eg, overweight vs obesity) or interven-
tion setting were to be performed. If substantial hetero-
geneity remained, a qualitative synthesis was conducted.

Sensitivity analyses excluding trials with high risk of bias 
or with high rate of participant attrition (>20%) were to 
be performed (PROSPERO CRD42020166843).

Figure 1  Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses flow diagram.
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RESULTS
Search results
After title and abstract screening, 456 studies remained 
and underwent full-text screening. After full text review 
and removal of studies that did not meet the inclusion 
criteria and considering articles and ongoing trials from 
the previous Cochrane review, nine studies remained. A 
manual search of the articles in the reference lists from 
the included studies did not generate any additional 
relevant studies. Therefore, a total of nine RCTs were 
included in this review.

Current study versus previous Cochrane systematic review
The current study is an updated systematic review and 
meta-analysis of the previous study by Colquitt et al.12 
The previous study included seven RCTs and identified 
four ongoing trials that might be relevant in future meta-
analyses. On review and consideration of these previous 
studies, four of the seven previously analysed studies 
were also included in the current meta-analysis.22–25 
Three studies from the previous review were excluded: 
Bocca et al was a 4-month intervention (<6 months)26; 
Lanigan et al included an age range of 1–5 years old (<2 
years old)27; Taveras et al28 included the same participants 
as Rifas-Shiman et al.29 Consistent with our inclusion 
criteria, we selected the study with the longest follow-up 
period29 and excluded Taveras et al.28 Of the four ongoing 
trials identified in the previous study,12 one status was 
unknown (NCT00916318); another was terminated due 
to no funding to launch an RCT (NCT01698606); and 
two were unidentifiable in the literature (NCT02292602, 
Reifsnider 2012).30

Summary of included studies
The nine included studies, published between 2009 and 
2021, were conducted either in the USA (n=6),22 24 25 29 31 32 
in Sweden (n=2)33 34 or in Iran (n=1).23 Of the 1687 partic-
ipants, 937 were randomised to an intervention and 750 
to a comparator group. Five studies were multicentre 
trials,22 29 31 33 34 while four studies were conducted at a 
single centre.23–25 32 Five studies were delivered in a primary 
care setting29 31–34; one study was delivered in community-
centred programmes and primary care clinics,31 while four 
studies were implemented in the outpatient care setting 
under the guidance of healthcare professionals.22–25 The 
interventions included motivational interviewing (MI) 
for parents32 or families,29 34 dietary interventions with an 
educational component,23 or education on the principles 
of good nutrition and activity.24 25 31–33 (table 1). Interven-
tions ranged from 632 to 12 months29 31 33 in duration; 
three studies included a 12-month follow-up period24 25 29; 
and one study had a 3-year follow-up.23 Interventions 
varied in intensity, from less than 1-hour contact time34 
to 3-hour total contact time (MI)29 to upwards of 27-hour 
total contact time (education).31

Effects of interventions
The BMI outcome was BMI z score for eight studies, and 
%BMIp95 was reported for four trials. A difference in BMI 

z score between intervention and control groups was iden-
tified at the end of intervention (MD –0.10, 95% CI −0.12 
to −0.09; eight trials, 1491 participants; p≤0.001; I2 68%) 
(figure 2). No between-group difference in %BMIp95 was 
identified (MD −1.34, 95% CI −3.17 to 0.49; four trials, 
349 participants; p=0.15; I2 79%) (figure 3). Of note, the 
heterogeneity in both analyses exceeded 50%, indicating 
substantial heterogeneity. Two RCTs included BMI as a 
primary outcome. There was a small improvement in BMI 
between intervention and usual care (MD −0.17, 95% CI 
−0.33 to −0.01; two trials, 931 participants; p=0.03, I2 0%) 
(figure 4).

Subgroup analyses
An exploratory subgroup analysis was completed based 
on intervention modality (multicomponent educational 
interventions vs MI) for BMI z score. We saw no subgroup 
effects when we compared the studies that used MI (MD 
−0.02, 95% CI −0.11 to 0.06; three trials, 987 participants; 
p=0.59; I2 49%) compared with the others (figure 5) or 
when we compared multicomponent educational inter-
ventions (MD −0.11, 95% CI −0.12 to −0.09; six trials, 504 
participants; p<0.001; I2 68%) with the others (figure 6). 
None of these subgroup analyses explained the hetero-
geneity. None of the preplanned subgroup analyses were 
possible due to missing or insufficient reporting of data.

Sensitivity analysis
All the included studies were at high risk of bias and there-
fore conducting sensitivity analysis based on overall risk 
of bias was not possible. However, the results from BMI z 
score in the studies at low risk of bias due to attrition had 
a similar direction of effect (reducing BMI z score) (ie, 
attrition  <20%; MD –0.10, 95% CI −0.11 to −0.09; four 
trials, 704 participants; p≤0.001; I2 67%), despite substan-
tial heterogeneity (figure 7).

Secondary outcomes
Six of the nine trials included secondary outcomes. 
Unfortunately, not all data were able to be interpreted 
in the context of a meta-analysis due to missing results 
(ie, no mean standard change reported).31 33 Kelishadi 
et al included many secondary outcomes including waist 
circumference, body fat, lipid profile and blood pres-
sure; however, this was the only RCT to include these 
outcomes.23 Two of the trials24 25 included paediatric 
quality of life and noted an improvement in quality of 
life (MD 6.32, 95% CI 0.91 to 11.73; two trials, 50 partic-
ipants; p=0.02; I2 0%) (figure 8). Weight (kilogram) was 
also reported in two trials,22 25 with a clinically significant 
improvement (MD −1.27, 95% CI −1.93 to −0.61; two 
trials, 129 participants; p<0.001; I2 0%) (figure 9).

Adverse events
Two trials reported no adverse events,32 33 while Derwig 
et al reported no adverse events aside from worsening 
weight status of several participants.34 Adverse events 
from the other trials were not reported.
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Risk of bias
All trials reported adequate sequence generation and 
allocation concealment and used a form of computer 
random generator for randomisation. As noted in the 
risk of bias assessment presented in figure 10, all but one 
trial22 did not blind participants or healthcare providers 
to the intervention or control groups resulting in a high 
risk for performance bias for study outcomes. Three of 
the trials did not mention blinding for data collectors or 
outcome assessors; these trials were rated as uncertain risk 
for detection bias.29 31 34 Four of the RCTs blinded study 
staff collecting outcome measures to participant assign-
ment and therefore were judged as low risk for detection 
bias.22 23 25 32 Ek et al stated that data were collected by 
child healthcare professionals participating in the study 
and was therefore rated high risk for detection bias.33 The 
drop-out rates were unbalanced across studies: only 38% 
of intervention participants in the study by Rifas-Shiman 
et al completed more than one visit.29 Of the remaining 
trials, drop-out rates for the intervention groups ranged 
from 2.5%23 to 36%.31 Only four RCTs reported less than 
a 20% drop-out rate, making these studies low risk for 
attrition bias.22–24 34 The remaining five RCTs reported at 
least a 20% drop-out rate resulting in a high risk for attri-
tion bias. We judged six of nine trials to have low risk of 
reporting bias.24 29 31–34 We did not draw funnel plots or 

perform Egger’s test to assess reporting bias due to the 
limited number of trials per outcome (n=8, BMI z score).

Certainty of the evidence
The overall quality of the evidence was considered low as 
a result of the high risk for performance bias and attri-
tion bias (table 2). We did not downgrade for blinding of 
participants when examining overall quality of evidence 
for the primary outcomes.

Template for Intervention Description and Replication
Most of the studies included adequate information 
regarding the intervention (online supplemental 
appendix 2). In three of the studies,22 31 33 the interven-
tion was well described, although some of the materials 
required to conduct the intervention were not provided 
or were not described in sufficient detail to reproduce the 
intervention. Three of the included trials were variations 
on the same intervention: Stark et al has published three 
RCTs using their Learning about Activity and Under-
standing Nutrition for Child Health intervention.24 25 32 
While the papers did include well-described interventions, 
there is extensive training required to effectively admin-
ister the intervention, and training information was not 
included. The lack of information regarding the training 
or education for those implementing the intervention was 

Figure 2  Forest plot showing the mean difference in body mass index z score comparing intervention versus control. IV, 
inverse variance.

Figure 3  Forest plot showing the mean difference in BMI % of the 95th percentile comparing intervention versus control.

https://dx.doi.org/10.1136/bmjopen-2021-053523
https://dx.doi.org/10.1136/bmjopen-2021-053523
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common throughout many of the included studies.22–25 31 32 
In some cases, the reviewers were required to search for 
previously described protocols to gain an understanding 
of the materials and training details.24 25 31 32 Derwig et 
al did require training to implement their intervention; 
however they did provide an additional paper describing 
the training and materials in detail.34

While TIDiER is not typically used for describing 
the standard of care or usual treatment, in the case of 
preschool age obesity treatment, many of the studies 
included interventions beyond the current standard 
of care. As such, this review also included the TIDiER 
checklist for the control intervention. Both Kelishadi et 
al and Quattrin et al23 control groups received the same 
education sessions as the intervention groups, which was 
significantly more than the standard of care. Butte et al31 
and Stark et al24 25 also included additional interventions 
for their control groups, over and above standard of care. 
The standard of care was not always adequately described 
for all the included studies. Ek et al33 described standard 
of care based on a specific action plan but did not include 
more detailed information of what this entailed. Butte 
et al31 described their standard treatment control with 

additional material, although the extent to which the 
material was used was unreported.

Rating of Included Trials on the Efficacy–Effectiveness Spectrum
The RITES tool data for all nine trials are presented in 
online supplemental appendix 3. All of the included 
trials scored between 12 and 16, indicating more prag-
matic trials. Five of the trials24 25 31–33 had more explan-
atory trial settings as they required extensive training 
for implementation of the intervention and/or ongoing 
supervision to ensure the precise implementation. All 
the included studies were found to be highly effective in 
terms of their clinical relevance. However, all the trials, 
aside from Derwig et al,34 excluded participants with 
underlying conditions or comorbidities, resulting in 
greater emphasis on efficacy for participant characteris-
tics pertaining to overweight or obesity.

DISCUSSION
Summary of evidence
Since the previous review published in 2016, five RCTs 
examining obesity treatment interventions in young 

Figure 4  Forest plot showing the mean difference in body mass index comparing intervention versus control.

Figure 5  Forest plot showing the mean difference in body mass index z score comparing motivational interviewing versus 
other trials. MI, motivational interviewing.

https://dx.doi.org/10.1136/bmjopen-2021-053523
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children have been published. This review included 
RCTs from the original Cochrane study that were consis-
tent with this review’s inclusion criteria. This resulted in 
an additional four studies being included. Seven of the 
nine RCTs included an educational component as part of 
the intervention; however, one of those had a primarily 

dietary intervention.23 The other two interventions 
included family guidance (family-based therapy) and MI.

In the previous Cochrane review, multicomponent 
interventions were found to be more successful at 
reducing BMI z score compared with controls.12 When 
grouped together, the trials from the Cochrane review, 

Figure 6  Forest plot showing the mean difference in body mass index z score comparing multicomponent educational 
intervention versus other trials.

Figure 7  Forest plot showing the mean difference in body mass index z score comparing high versus low attrition bias. RoB, 
risk of bias.
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along with the updated search in this current review, had 
high heterogeneity with an overall small effect in reducing 
BMI z score. Most of the trials’ interventions were well 
described using the TIDiER checklist, although some did 
not include the materials or staff training required for the 
intervention. The control group did lack some detail in 
their description. All the trials were noted to be relatively 
pragmatic, suggesting that they could be applied in real-
world settings.

Deviations from protocol
We were unable to perform subgroup analyses based on 
sex or differences in BMI z score at baseline due to missing 
data. Similarly, descriptions of outpatient intervention 
settings were vague and therefore were not compared with 
other settings (eg, primary care clinics). In the protocol, 
we planned to report a narrative synthesis in the presence 
of substantial heterogeneity. However, given the direction 
of effect and the use of random effects models to incorpo-
rate heterogeneity, we have reported a summary measure 
but do advise caution when interpreting these results.

An exploratory subgroup analysis considering inter-
vention modality (multicomponent educational inter-
ventions vs MI) was completed due to substantial 
heterogeneity in the primary analysis. The six RCTs with 
a multicomponent educational intervention using BMI z 
score as their primary outcome showed consistent effec-
tiveness in reducing BMI z score (eight out of nine exper-
imental groups showed that multicomponent educational 
interventions reduced BMI z score). MI, either focused 
on the parents, child or the family, did not show consis-
tent effectiveness for the treatment of overweight and 
obesity in preschool-aged children. Two of the interven-
tions included MI over the telephone if parents missed 
a session. The implications of providing an intervention 
virtually are largely unknown and may have affected the 
overall impact of the intervention.

It is important to note that the multicomponent educa-
tional interventions had greater contact time with the 
families compared with MI or family guidance. A previous 
systematic review concluded that at least 26 hours of multi-
component intervention over a minimum of 6 months 
improved BMI z score.35 Of the included RCTs, only three 
reported at least 26 hours of intervention time.24 25 31 Keli-
shadi et al23 did not document total intervention contact 
time. On the contrary, MI interventions were limited to 
3.0–7.5 hours of total contact time, while family guidance 
had very limited contact time at 1 hour.34 Given these 
differences, one cannot suggest with confidence that it 
was the intervention type (ie, education vs MI) and not 
the ‘intensity’ of the intervention that led to differences 
in effectiveness.

Overall, the trials included in this study described their 
interventions in sufficient detail in the Methods section 
or via reference to a published protocol paper. However, 
the standard care provided to the control group was not 
often described in sufficient detail to allow replication. 
Trials need to be fully transparent when describing the 
details of usual or standard care control groups to truly 
understand the effectiveness of interventions in the real-
world setting. This is an important area for further explo-
ration in future studies and reviews.

To the best of our knowledge, this was the first system-
atic review in children with obesity to use the RITES tool. 
Generally, the trials were more pragmatic than efficacious 
on the effectiveness–efficacy scale. Effective or pragmatic 
trials are similar to routine clinical practices and indi-
cate a more real-world setting. The fact that the majority 
of trials were conducted in the primary care setting, or 
a combination of primary care and the community, 
supports a pragmatic approach; however, the level of 
training and resources required to implement the inter-
ventions in real-world scenarios may pose a challenge. 

Figure 8  Forest plot showing the mean difference in PedsQL, Paediatric Quality of Life Inventory comparing intervention 
versus control. HV, home visits.

Figure 9  Forest plot showing the mean difference in weight comparing intervention versus control.
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Additionally, most trials recruited participants following 
stringent criteria, excluding those with comorbidities, 
and resulting in less pragmatism.36 This limits the gener-
alisability of the findings beyond preschool-aged children 
with overweight or obesity only.

Limitations
The search strategy for this systematic review was influ-
enced by the previously published Cochrane review.12 
Bias was introduced as the searches performed and 
trials included in this review were restricted to English. 
Splitting the control group in three-arm trials limits the 
overall variability within trials; however, it is a recom-
mended approach in the Cochrane Handbook to analyse 
such multicomponent interventions.37 Further, the meth-
odological heterogeneity between trials weakens our 
confidence in the conclusion regarding an overall effect 
of interventions on improving BMI z score. The subgroup 
analysis based on intervention modality did not result in 
a change in heterogeneity, which remained  >50% and 
consistent with substantial heterogeneity. As such, we 
downgraded the certainty of evidence due to inconsis-
tency. Although there was a greater decline in BMI z score 
for those undergoing educational interventions, it was not 
statistically significant compared with non-educational 
interventions, and the certainty of the evidence for this 
outcome was considered low. The main methodological 
concern from review authors was the substantial attrition 
bias in most trials (>20%). Unfortunately, this is common 
in paediatric weight management.38 We found that trials 
with low risk of bias due to attrition had a similar direc-
tion of effect (reducing BMI z score), but substantial 
heterogeneity remained. Most trials declared that the 

Figure 10  Methodological quality summary: authors’ 
judgements for each methodological quality item for each 
included study.
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participants and healthcare providers were not blinded to 
their intervention or control group, leading to concerns 
of performance bias. However, weight management inter-
ventions involving services from healthcare providers 
make it difficult to blind personnel. Due to this, we did 
not downgrade for blinding when examining overall 
quality of evidence for the primary outcomes.

Future directions
There continues to be limited evidence surrounding the 
best practice for paediatric weight management in young 
children. Furthermore, efficacy has been almost entirely 
based on anthropometric health outcomes alone. Other 
health outcomes are inconsistently reported and further 
evidence of the impact of these intervention programmes 
on these outcomes, including measures of cardiomet-
abolic health and health related quality of life, will be 
important, given their relevance to clinical practice. 
Future interventions should also consistently consider 
potential adverse health outcomes.

Fundamentally, emphasis on a continued search for 
novel pathways to intervene on or new approaches to 
current paradigms must be undertaken, given the modest 
outcomes to date, while also considering the relevance 
and potential impact of observational evidence. Further-
more, although modest changes in BMI z score were 
noted, the persistence of the impact of these interven-
tions over time remains uncertain and is an important 
area for further research.

CONCLUSIONS
There continues to be limited evidence regarding the 
treatment of obesity in children of preschool age. In this 
updated systematic review, there was limited evidence 
of the benefit of MI as a treatment option, though the 
interventions were quite brief. There is some evidence 
education-based programmes involving parents from the 
start of the intervention appear to assist with BMI z score 
reduction, but further research is required to improve on 
the care of young children with obesity.
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