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Abstract

Obesity in children is a major public health concern due to the increased risk of developing
adverse health outcomes in their future, and disability in adulthood. The existing systematic
reviews on the topic are limited in scope, focusing solely on high-income countries and chil-
dren aged 4-12 years. Hence, we propose to conduct a systematic review and meta-analy-
sis to understand, how exposure to authoritative feeding style versus authoritarian,
indulgent, uninvolved compare in terms of its association with adiposity in children aged 6
months to 5 years. Preferred Reporting ltems for Systematic Review and Meta-Analysis
Protocols (PRISMA-P) guidelines were followed for ensuring the completeness of the proto-
col. Case-control and cohort studies will be included. Searches will be done using electronic
databases viz. PubMed, Ovid EMBASE, PsycINFO and Web of Science. Grey literature will
be searched using OpenGrey and Grey Literature Report. We will only include quantitative
studies using the developed search strategy. For categorical outcomes, relative risks, odds
ratios, and hazard ratios with confidence intervals and for continuous outcomes mean differ-
ence with confidence intervals will be used. Risk of Bias In Non-randomized Studies- of
Exposure (ROBINS-E) will be used for the evaluation of risk of bias in the individual observa-
tional studies. Considering the inherent variability in the observational studies, random
effects meta-analysis will also be conducted. If between-study heterogeneity exists, a sub-
group analysis based on low and middle-income countries vs. high income countries will be
conducted. If the data is not suitable for combining quantitatively, a narrative synthesis will
be undertaken. We propose to identify publication bias by using contour-enhanced funnel
plots and “trim and fill” method. Outcome reporting bias will be ascertained by comparing
the outcomes published in the protocol and the published report. The Grades of Recommen-
dation, Assessment, Development, and Evaluation (GRADE) system will be used to under-
stand the confidence we can have on the effect estimates.

Registration: This protocol has been registered in International Prospective Register of Sys-
tematic Reviews (PROSPERO) on 13 March 2023 with registration number CRD42023356014.
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Introduction

The accumulation of abnormal or excessive body fat that impairs health is defined as over-
weight and obesity. In children aged 5-19 years, a Body Mass Index-for-age (BMI-for-age)
greater than two standard deviations above the World Health Organisation (WHO) growth
reference median is considered obese [1]. In 2016, there were over 340 million children and
adolescents aged 5-19 who were overweight or obese. This is a major public health concern
given that obese children have an increased risk of developing adverse health outcomes in
their future, and disability in adulthood [1]. The long-term consequences of childhood obesity
are not limited to physical health, as it can also have a significant impact on a child’s emotional,
social, and mental well-being [2]. As per the WHO, in 2020, 39 million children under the age
of 5 were overweight or obese worldwide [1].

Understanding feeding styles is important in the field of child nutrition. Feeding styles are
determined by the combination of two domains: demandingness and responsiveness.
Demandingness refers to the degree to which a parent encourages their child to eat, while
responsiveness refers to the way in which the parent encourages the child to eat, whether in a
responsive or non-responsive manner. Feeding styles can be broadly categorized into four
types: authoritative, authoritarian, indulgent, and uninvolved, based on the level of demand-
ingness and responsiveness demonstrated by parents. The authoritative feeding style is charac-
terized by high levels of both demandingness and responsiveness, while the authoritarian style
involves high demandingness and low responsiveness. The indulgent feeding style is character-
ized by low demandingness and high responsiveness, whereas the uninvolved style involves
both low demandingness and responsiveness [3].

Understanding the different feeding styles and their impact on child nutrition is crucial for
developing effective interventions aimed at promoting healthy eating habits in children.
Research in this area has implications for parents, caregivers, health professionals, and policy-
makers, who can use this knowledge to promote healthier eating practices and reduce the risk
of childhood obesity and related health issues.

A review by Vollmer et al. found that while two studies did not show evidence of an associa-
tion between feeding style and child weight, while five studies did suggest a significant associa-
tion [4]. However, the existing systematic reviews on the topic are limited in scope, with one
focused solely on high-income countries and the other specifically on children aged 4-12 years
[5, 6]. Therefore, there is a need for a more comprehensive review of the literature to under-
stand the association between feeding styles and adiposity in children between the ages of 6
months to 5 years. To address this gap, we propose to conduct a systematic review of all avail-
able published and unpublished literature on this topic. The review will aim to provide a clear
understanding of the association between feeding styles and adiposity in young children, and
whether this association is consistent across different income levels and in various public
health contexts.

This systematic review will contribute to a better understanding of the impact of feeding
styles on child adiposity and inform the development of evidence-based interventions to pro-
mote healthy eating habits in young children. Ultimately, this will help prevent childhood obe-
sity and promote better health outcomes for children, families, and communities. This
information can be vital for policymakers, parents, and healthcare providers to make informed
decisions about the most effective feeding styles to prevent childhood obesity.

Methods

PRISMA-P guidelines were followed, and PRISMA-P checklist was used for ensuring the com-
pleteness of the protocol [7].
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Objectives

Research question. In children aged 6 months to 5 years, how does exposure to authorita-
tive feeding style versus authoritarian, indulgent, uninvolved compare in terms of its associa-
tion with adiposity?

The objectives are,

1. To evaluate the association between the four feeding styles (authoritative, authoritarian,
indulgent, uninvolved) and adiposity measures in children aged 6 months to 5 years.

2. To synthesize the existing evidence to present a comprehensive understanding of the rela-
tionship between the four feeding styles (authoritative, authoritarian, indulgent, unin-
volved) and adiposity measures in children aged 6 months to 5 years.

We also aim to examine if the association differs across high-income countries and low-
and middle-income countries.

Eligibility criteria

Study designs. Observational studies such as case-control and cohort studies will be
included. We are not expecting any experimental study in the study context as it may be
unethical to force the parents to follow a particular feeding style which may have an ill effect
on child-health in the long run.

Participants. Studies done on children who are in the age group of 6 months to 5 years
and are not having adiposity/obesity or underweight before 6 months of age. Infants below 6
months and children above 5 years of age or having adiposity or overweight before 6 months
of age will be excluded.

Exposure. Feeding styles and parenting styles categorised as authoritative, authoritarian,
indulgent and uninvolved will be studied. Authoritative feeding style will be considered as the
exposure. Studies describing feeding practices such as restriction, pressure to eat, rewarding
etc. will be excluded.

Comparators. All other categories such as authoritarian, indulgent and uninvolved will
be considered as comparators.

Outcome. Adiposity/Obesity in children of 6 months- 5 years age group will be included.
Studies which reported outcomes such as, BMI, BMI z score, skinfold thickness, waist to hip
ratio, overweight, weight for length\height, body fat percentage, fat mass index, total fat,
regional fat, waist circumference, body weight, weight gain and weight loss will also be
included. Measures other than the above mentioned will be excluded.

Setting. There will not be any restriction on the type of setting.

Language. Literature available in English language will be included for the systematic
review. Literature available in any other language other than English will be excluded as there
is evidence suggesting no systematic bias or impact on the effect estimates and conclusions by
restricting the systematic review to English language literature in conventional medicine [8, 9].

Information sources. Searches will be done using electronic databases viz. PubMed, Ovid
EMBASE, PsycINFO and Web of Science. Grey literature will be searched using OpenGrey and
Grey Literature Report. Review of references and co-cited articles of the selected studies will be
conducted, and domain experts will be contacted to identify any potentially missing references.

Search strategy. Quantitative studies alone will be searched using the search strategy
developed. Studies published after 1900 will only be included by using the year of publication
filter. The search strategy for PubMed is provided in S1 Appendix. This has been validated by
checking whether all the major studies have been found by running the search.
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Study records. EndNote 20 will be used to import and manage the articles. DNH and PS
will independently search for the articles by using the search strategy developed. These articles
will then be screened by title and abstract to check for their eligibility in Rayyan. A full text
screening will be done for these articles for final inclusion. Disagreements between the two
reviewers in any stage of screening will be resolved through discussion. DNH and PS will inde-
pendently extract data by using the extraction form developed [10]. Disagreement, if any
between the two reviewers will be resolved through discussion.

Data extraction. From the selected articles, data will be extracted on the study design, popu-
lation including the sample size, number of events, baseline characteristics, outcome including
definition and measurement, exposure variable and other predictors with the help of a prede-
signed data extraction proforma. Data will be extracted by DNH and checked for accuracy by PS.
Any discrepancies will be resolved by discussion. Statistical data analyses results of unadjusted
and adjusted effect estimates with standard errors including missing data will be extracted.

Outcomes and prioritisation

Primary outcome. The primary outcome will be adiposity, for which measures such as
adiposity, obesity, Body Mass Index, Body Mass Index z score, skinfold thickness, waist to hip
ratio, weight for length\height, body fat percentage, fat mass index, total fat, regional fat, waist
circumference and body weight will be considered.

Risk of bias in individual studies. Risk of Bias In Non-randomized Studies- of Exposure
(ROBINS-E) will be used for the evaluation of risk of bias in the individual observational stud-
ies [11]. DNH and PS will evaluate the risk of bias in the studies. The studies identified as hav-
ing high risk of bias will be used as a sub-group against moderate and low risk studies, if
conducting a meta-analysis is deemed appropriate. Any disagreement between the reviewers
will be solved by discussion.

Data synthesis. A meta-analysis by study designs will be conducted if the data is found
appropriate for quantitative analysis. Considering the inherent variability in the observational
studies, random effects meta-analysis will be conducted. Fixed effects meta-analysis will also
be done on the same data as a part of sensitivity analysis. For adiposity/obesity outcomes, rela-
tive risks, odds ratios and hazard ratios (all covariate adjusted) with confidence intervals will
be used. For continuous outcomes such as BMI, BMI z score etc., mean difference and confi-
dence intervals will be used. Standardized mean differences and confidence intervals will be
used if different measurement scales are used in the selected studies. Attempt will be made to
obtain the missing data by contacting the authors. Cochrane handbook will be followed for
methods to deal with missing data such as replacing median with missing mean, imputing
mean from lower quartile, median and upper quartile measures, computing missing standard
errors from confidence intervals or p values and missing standard deviations from standard
error, confidence interval, t statistic or p value for mean difference. In the absence of the
above-mentioned measures, interquartile range or range will be considered for the calculation
of standard deviation. If none of the measures are available for computation, missing data will
be imputed from the other available studies [12]. %2 test for the Q statistic and I” will be calcu-
lated for determining the heterogeneity between the studies. ‘One-out’ sensitivity analyses will
be performed to identify the sources of heterogeneity by excluding one study at a time [13, 14]
and a subgroup analysis based on Low and Middle-Income countries vs. high income coun-
tries will be performed. R 4.2.2 software will be used for the data analysis. If the data is not suit-
able for combining quantitatively, a narrative synthesis will be undertaken.

Meta-biases. Contour-enhanced funnel plots will be used to identify the publication bias
[15]. The “trim and fill” method will be used to identify as well as correct the publication bias
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[16, 17]. Outcome reporting bias will be ascertained by comparing the outcomes published in
the protocol and the published report. If the study protocol is unavailable, outcomes reported
in the methods and results sections of the published report will be compared [7].

Confidence in cumulative estimates. The Grades of Recommendation, Assessment,
Development, and Evaluation (GRADE) system will be used to understand the confidence we
can have on the effect estimates. Domains assessed for quality of evidence will be study design,
risk of bias, degree of inconsistency, imprecision, indirectness of results and reporting bias [7].

An independent quality rating will be done by DNH and PS. Disagreement between the
two reviewers in the quality rating will be resolved by discussion.

Discussion

In this protocol we have included the step-by-step process which will be followed for the
planned systematic review. As per our knowledge there are no systematic reviews conducted
on feeding styles and adiposity among children in the age as early as 6 months. Hence, this sys-
tematic review will be an exploration to understand whether there exists an association
between feeding styles and adiposity in children. We find it important to study the 6 months-5
years age group as the complementary feeding starts at the age of 6 months and by 1 year the
babies are introduced to every food an adult in the family consumes. The findings will help
parents and public health experts to decide whether they should really focus on the feeding
style to improve the child’s health and prevent adiposity. If there exists enough evidence for
the association between feeding style and adiposity, parents may very well follow the feeding
style appropriate for their children from the time feeding starts.
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