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Abstract: Children benefit from responsive feeding environments, where their internal signals of
hunger and satiety are recognized and met with prompt, emotionally supportive and developmentally
appropriate responses. Although there is existing research on responsive feeding environments in
childcare, there is little synthesized literature on the implementation practices using a behavior change
framework. This scoping review sought to explore the factors influencing the implementation and
sustainability of responsive feeding interventions in the childcare environment, using the behavior
change wheel (BCW). A total of 3197 articles were independently reviewed and 39 met the inclusion
criteria. A thematic analysis identified the factors influencing the implementation and sustainability
of responsive feeding, including the following: (1) pre-existing nutrition policies, (2) education
and training, (3) provider beliefs and confidence, (4) partnership development and stakeholder
engagement and (5) resource availability. The most common BCW intervention functions were
education (n = 39), training (n = 38), environmental restructuring (n = 38) and enablement (n = 36).
The most common policy categories included guidelines (n = 39), service provision (n = 38) and
environmental/social planning (n = 38). The current literature suggests that broader policies are
important for responsive feeding, along with local partnerships, training and resources, to increase
confidence and efficacy among educators. Future research should consider how the use of a BCW
framework may help to address the barriers to implementation and sustainability.

Keywords: early childhood; responsive feeding; nutrition; implementation; behavior change

1. Introduction

Establishing early healthy eating behaviors is important for optimal child development
and long-term health and wellbeing. Although there is a gap in the available evidence on
nutrition intakes for young children (ages 0–5), approximately one in five children (aged
1–8 years) have energy intakes that exceed their energy needs [1]. An energy imbalance
and poor eating patterns that are developed early in life are of concern as they can persist
through the lifecycle and are associated with chronic diseases in adulthood [2–6]. An
adequate intake of healthy food is essential for young children’s growth, however, focus-
ing on food alone is not enough [7–9]. Rather, children benefit from responsive feeding
environments, where their internal signals of hunger and satiety are recognized and met
with prompt, emotionally supportive and developmentally appropriate responses [10]. A
responsive feeding environment acknowledges that feeding practices are impacted by food
environments and seeks to promote healthy eating as both a practice (e.g., responsive feed-
ing) and a product (e.g., healthy and nutritious foods). There is a strong focus on respectful
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and reciprocal relationships between the care provider and the child, with age-appropriate
responses to hunger cues and satiety [10–12].

Developing healthy food behaviors requires the intentional involvement of key care-
givers and the practice of responsive feeding encourages responses to children’s hunger
cues and encouraging the child’s autonomy in feeding [10]. An essential component of
responsive feeding environments centers on the division of responsibility, which encour-
ages caregivers to provide leadership on “the what, when and where” and letting children
guide “how much and whether” to eat [13]. Implementing this practice alongside of the
provision of consistent and structured family-style meals and snacks (eating with others
and choosing your own portions) is suggested to help children become competent eaters
with positive food attitudes, food acceptance, self-regulation and skills for managing food
contexts [13]. Other research has characterized responsive feeding through a number of
key practices related to the feeding environment and to responsive feeding, specifically,
such as praising children for trying new foods, asking children about their hunger/fullness
and avoiding the use of food rewards [14–16]. Other important elements of a responsive
food environment focus on role modeling through eating the same food and engagement
in conversation during meals [17].

Establishing and sustaining responsive feeding can also be challenging due to the wide
range of cultural and social beliefs around feeding young children [18,19], as well as the
competing demands on caregivers for time and resources [10]. Each caregiver has their own
set of values, beliefs and experiences around food and eating practices, which may influence
their actions that control children’s food and portions, deciding the sequence in which food
may be eaten, and other actions that may result in a child over or undereating [18,20]. As
a result, greater attention is needed to support the implementation and sustainability of
responsive feeding practices to bridge research and practice [21]. Research suggests that the
most effective interventions to change behavior, including those that relate to responsive
feeding, are those that simultaneously and consistently target population, community
and individual levels [22]. One established theoretical framework for nutrition-related
contexts is the behavior change wheel (BCW) [23], which offers a step-by-step method for
multilayered behavior change interventions by selecting the intervention functions and
policy categories, which will systematically target multiple levels of behavior to produce
the desired outcomes [23]. Within the BCW framework (see Figure 1), the intervention
functions are the activities designed to change behaviors and the policy categories are the
decisions made by governing authorities related to the interventions.

The COM-B (Capability Opportunity Motivation—Behavior) model is at the center
of the BCW to support an understanding of the target behavior, through a consideration
of one’s capability to perform the behavior, the opportunity for the behavior to occur
and the motivation to perform the behavior [24]. While the BCW has been used in some
nutrition-related contexts [25–28], it is underutilized in an early childhood context and
could offer a powerful framework for designing, evaluating and implementing successful
interventions for responsive feeding.

While parents have a strong influence on the development of healthy eating behav-
iors [29], many young children also spend a significant amount of time in childcare [30],
which makes this setting an important area to study, given its potential to influence a larger
population of children. A recent umbrella review examined the existing interventions
to promote healthy eating in childcare environments, with a focus on children’s dietary
intake and health outcomes [31]. Although there is existing research that has studied
the practice of responsive feeding environments in childcare, there is little synthesized
literature on implementation practices using a behavior change framework. Therefore, this
scoping review sought to determine what was known about the factors influencing the
implementation and sustainability of responsive feeding environments in childcare settings
for young children. We explored how studies related to behavior change theory to inform
future intervention design and delivery.
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2. Methods

Scoping reviews provide an opportunity to explore the range of research activities
in a particular area and explore gaps that may exist [32,33]. Given the vast amount of
literature in the area of early childhood nutrition, but limited synthesis of research in the
area of implementation practices for responsive feeding in childcare environments [31], the
scoping review methodology was deemed appropriate. We used Arskey and O’Malley’s
five stage methodological framework to conduct our review, which includes the follows:
(1) identifying the research question, (2) identifying relevant studies, (3) study selection,
(4) charting the data and (5) collating, summarizing and reporting the results [32]. The
following methods section outlines the methodological steps involved in our scoping
review (steps 1–4) and the results section presents the findings from the review.

2.1. Identifying the Review Question

This review sought to respond to the following question: “What is known about the
factors influencing the implementation and sustainability of responsive food environments
in childcare settings?” For the purpose of this review, we characterized responsive feeding
environments as those where children’s internal signals of hunger and satiety are recognized
by their caregivers and met with prompt, supportive and developmentally appropriate
responses [10]. Examples of responsive feeding practices are serving family-style meals and
snacks (eating with others and choosing your own portions) [13], acknowledging children
for trying new foods, asking children about hunger/fullness and avoiding the use of food
rewards [14–16]. We defined childcare settings as center or family-based childcare (e.g.,
organized care that is provided in a physical center or from an individual’s home).

2.2. Identifying Relevant Studies

In consultation with a university library subject specialist, an initial search strategy was
developed using the electronic databases, Academic Search Premier, Child Development &
Adolescent Studies, CINAHL Plus, Education Research Complete, ERIC, MEDLINE, SocIN-
DEX and Google Scholar. The database search included a keyword strategy based on key
concepts and using the search function “AND” to identify articles that related to the follow-
ing: (1) childcare environments, (2) responsive feeding and (3) implementation. Variations
for each concept were combined with the “OR” operation to maximize results (e.g., daycare,
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day care, childcare center, preschool, healthy eating, healthy diet, healthy nutrition, imple-
ment*, policy* and standard, guideline). The search was developed and tested using key
target articles to ensure sensitivity of the search strategy. The final search for peer-reviewed
literature using the above-mentioned databases was performed in February 2021.

We used an iterative process to develop the inclusion and exclusion criteria throughout
the review as the team gained a better understanding of the range of literature. For example,
we narrowed the focus of our review to upper–middle-income countries [34] to provide
greater transferable information to our Canadian research team. Our final inclusion and
exclusion criteria are presented in Table 1.

Table 1. Inclusion and exclusion criteria for the review.

Inclusion Criteria Exclusion Criteria

Peer-reviewed, English language, primary studies
Implementation and sustainability of intervention to support
responsive food environments (specific set of activities designed
to put into practice an activity or program for responsive
feeding)
Intervention occurs in childcare centre
Upper-middle- and high-income countries
Published in the last 12 years (Jan 2009–February 2021)
0–6 years
English language

Not peer-reviewed primary study (including protocol and
review studies), not English language
Not an implementation study
Intervention does not focus on responsive feeding practices
No process or implementation factors—only about impact
on children
Intervention is focused on a specific population, which is not
generalizable (e.g., children with a specific disability)
Intervention is focused on the home environment or other
setting outside childcare centre
Low-income, lower-middle-income countries
Published before 2009
Prenatal period, >6 years old

Briefly, we were interested in English language peer-reviewed literature between
2009–2021, with a focus on early childhood (defined as 0–6 years old). Another critical
component of the included literature was the focus on implementation and/or the sustain-
ability of population-level responsive feeding practices—not solely the impact of children’s
nutrition on health outcomes or specific population groups (e.g., children with identified
developmental needs). In particular, we were interested in understanding the implementa-
tion of the intervention (including activities, actions and strategies) to support responsive
feeding practices in childcare environments. We excluded protocol papers and review
studies; however, we searched the corresponding reference lists or subsequent literature to
include the finalized study, if available. Following the search, duplicates were removed
prior to reviewing and assessing to determine the fit with our inclusion criteria. Two team
members independently reviewed abstracts first, followed by the full text of the remaining
articles. Where there was disagreement or the need for further discussion, additional
reviewers and the lead author were consulted.

2.3. Data Abstraction and Synthesis

The final articles included in the review were charted independently by two reviewers
and then reviewed and refined in consultation with the primary author. The numerical
analysis of the studies [33] provided a summary of the key characteristics of the included
studies, according to the country of origin, the theories and frameworks and the research
design (see Additional File). Open coding was applied independently by two research
team members to ensure rigor in the analysis process and identify common implementation
factors in the included studies; patterns in the codes were discussed with the broader
team to generate the main themes. The synthesis of the literature also explored whether
the included articles contained components of the BCW in the intervention, specifically
the Intervention Functions and Policy Categories of the BCW. Two reviewers independently
read through each included study and determined the alignment with elements of the
behavior change wheel (Figure 1), indicating if it included (“Yes”) or did not include (“No”)
each individual intervention function (activities designed to change behaviors) or policy
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category (decisions made by governing authorities related to the interventions), or whether
there was not sufficient information to categorize (“uncertain”). A thematic analysis [35]
was applied to identify the factors influencing the implementation and sustainability of
responsive food environments in childcare settings, through identifying, analyzing and
reporting patterns within the included studies.

3. Results

A total of 3197 peer-reviewed articles were retrieved from the search strategy ap-
plied for this scoping review. After 132 duplicates were removed, 3065 articles remained
for title and abstract screening. Of these, 686 remained for full-text screening. Follow-
ing full- text screening, 70 articles were left for charting. During the charting process,
31 additional articles were removed as it was determined that they had not met the inclu-
sion and exclusion criteria. The final flow chart diagram, in Figure 2 and Table S1 presents
the results from the 39 included articles.
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Of the 39 included articles, 31 interventions were from the United States, four were
from Australia, one was from Germany, one was from England, one was from Norway
and one was from Ireland. One of the included articles presented results from two in-
tervention studies that both used a cluster-randomized controlled trial. When exploring
the research designs used in the articles, 29 noted using quantitative data collection (i.e.,
randomized control trials, n = 10; pre-post evaluation, n = 7; cross sectional, n = 6; prospec-
tive observational, n = 1; descriptive analysis of policies, n = 1; other comparison design,
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n = 2; longitudinal, n = 1; and post-test only, n = 1), five noted qualitative data collection
(i.e., interviews and focus groups, n = 1; interviews, n = 3; and focus groups, n = 1) and
two noted using a mixed-methods design (i.e., various types of evaluations). Theoretical
frameworks and models were noted in 18 of the 39 included articles, with social cognitive
theory and the socioecological framework mentioned in multiple articles, whereas others
were referenced less often. Some of the ways that settings were described in the articles
included licensed childcare centres, day homes, preschools, full-day or half-day programs,
school-based, Head Start, Child and Adult Care Food Program (CACFP), private, for profit
and non-profit. These intervention settings served children aged zero to six years old,
with the majority (n = 17) focused on the ages between two and five years old. These
descriptions were not always mutually exclusive from one another as a center could be
classified as multiple of the above descriptions (e.g., licensed and Head Start).

The BCW theory [23] was noted in only one of the studies [36] but the interven-
tion description included components that could be considered as a type of intervention
function and policy category, with many studies applying multicomponent interventions
(see Table 2).

Table 2. Number of Studies, Including Intervention Functions and Policy Categories [23].

Intervention Functions Definition Number of Studies
Identified Yes (Uncertain)

Education Increasing knowledge and understanding by informing,
explaining, showing and providing feedback through facts. 39 (0)

Training
Opportunities to acquire new skills—physical, cognitive,

emotional and social skills—by repeated practice
and feedback.

38 (0)

Enablement Providing support to improve ability to change in a variety
of ways not covered by other intervention types. 36 (0)

Incentivisation
Changing the attractiveness of a behavior by creating an

expectation of reward or avoidance of undesired outcome,
which could be financial, material or social.

27 (1)

Environmental Restructuring

Constraining or promoting behavior by shaping the
physical environment (e.g., layout, infrastructure, barriers

or equipment) or social environment (e.g., interactions,
communication and social support structures).

38 (0)

Persuasion

Using words and images to change the way people feel by
making the behavior more attractive (e.g., inducing joy, fun

and amusement) or less attractive (e.g., inducing fear,
shame or embarrassment).

30 (1)

Modelling Examples for people to aspire to or copy, as a way of
learning and feeling motivated to engage in behaviors. 2 (32)

Coercion
Changing the attractiveness of a behavior by creating
expectation of undesired outcome or denial of desired

outcomes, e.g., pricing, fines or sanctions.
0 (0)

Restrictions Using rules to reduce opportunities to engage in a behavior
(e.g., bans). 19 (0)
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Table 2. Cont.

Policy Categories Definition
Number of Studies

Identified Yes
(Uncertain)

Regulations Establishing rules or principles of behavior or practice. 30 (0)

Service Provision Delivering a service;:provision of services, materials and/or
social resources and aids. 38 (0)

Guidelines
Creating documents that recommend or mandate practice.
This includes all changes to service provision. Documents
that make evidence-based recommendations for practice.

39 (0)

Environmental/social planning

Designing and/or controlling the physical or
social environment.

Architecture, urban and rural planning, object and location
design, social care, employment, equality, benefits, security

and education.

38 (0)

Communication/marketing Using print, electronic, telephonic or broadcast media.
Mass or digital media campaigns and correspondence. 21 (2)

Fiscal Measures Using the tax system to reduce or increase the financial cost. 0 (0)
Legislation Establishing rules or principles of behavior or practice. 0 (0)

The most commonly found intervention functions in the included studies were edu-
cation (n = 39), training (n = 38), environmental restructuring (n = 38) and enablement
(n = 36). The most common policy categories were guidelines (n = 39), service provision
(n = 38) and environmental/social planning (n = 38). Coercion (intervention function), legis-
lation and fiscal measures (both policy categories) were not identified in any of the included
articles. It was observed that modelling may have been utilized alongside enablement, but
it was often difficult to ascertain due to the limited intervention details.

Across the included studies, the following five themes were identified for the factors
that influenced the implementation and sustainability of responsive feeding in child care
environments: (1) having pre-existing nutrition policies, standards or guidelines in place;
(2) education and training associated with the intervention; (3) the effect of providers’
beliefs and confidence in responsive feeding; (4) partnership development and stakeholder
engagement; and (5) availability of resources. Each theme and its supporting evidence
are described in detail below. Table 3 provides a summary and description of the themes
and subthemes.

Table 3. Descriptions of Themes and Subthemes.

Identified Theme Description Subthemes Potential Alignment with
Behavior Change Wheel

Existence of Nutrition
Policies, Standards or

Guidelines

Impact of previous or ongoing
initiatives on responsive

feeding practices.

Existing guidelines positively
affected practices and

misalignment with
existing guidelines.

Focuses on policy-level
guidelines

IF: restrictions and
environmental restructuring

Education and Training
Associated with the

Intervention

Sharing of nutrition
information with childcare

providers, with the intention
of increasing knowledge and

behaviors related to
responsive feeding.

Time and place of training
delivery, qualifications of

individuals delivering
training, target population of

training and ongoing
education and training.

Focuses on educator capability
IF: education, training

and enablement
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Table 3. Cont.

Identified Theme Description Subthemes Potential Alignment with
Behavior Change Wheel

Partnership Development
and Stakeholder

Engagement

Individuals who were
involved in some capacity of

the intervention.

Institutional and community
stakeholdersand involvement

of families.

Focuses on
educatoropportunity

IF: enablement

Availability of Resources

Importance of having tangible
materials as well as monetary

support to facilitate
implementation
or sustainability.

Financial resources, tangible
resources and materials and

sufficient time.

Focuses on educator
opportunity

IF: enablement and
environmental restructuring

IF—refers to the intervention function from the behavior change wheel theory.

3.1. Theme 1: Existence of Nutrition Policies, Standards or Guidelines

About half of the included studies (n = 18) referenced how the existence of nutrition
policies, standards or guidelines impacted the implementation and sustainability of re-
sponsive feeding practices. Oftentimes, interventions were implemented as part of funded
programs or initiatives, such as being part of the Child and Adult Food program (CACFP)
or the Head Start program, which have existing nutrition guidelines and, often, funding
to support the implementation of responsive feeding practices [17,37–48]. Although some
studies discussed the difficulty of existing nutrition policies and guidelines not being
enforced [45], others found that the implementation of the intervention provided centres
with the opportunity to review their own policies, which had not regularly occurred prior
to the intervention as a result of competing priorities [49]. Furthermore, Devine et al. [50]
reported that a lack of policy can be a barrier to implementing a healthy eating environment,
in general.

Many studies reported how existing guidelines positively affected responsive feeding
practices. For example, in one study the intervention filled a gap between the existing
guidelines and current practice [51]. In five studies, centres who were participating in
the CACFP were more likely to adhere to child feeding regulations and to be engaged in
responsive feeding practices, such as sitting with children during their meals, in comparison
to centres who were not affiliated with the CACFP [17,37,43,44,47]. Another study found
that childcare centres affiliated with school districts that follow federal and state nutrition
guidelines in addition to district policies, had implemented more nutrition standards,
compared to unaffiliated centres [52]. This same study reported on the importance of
written policies as a means of sustaining responsive feeding [52]. Alkon et al. [53] noted
that campaigns and legislation at the national level that promoted nutrition and physical
activity during the time of their intervention may have had a broader positive impact
among control centres. There were two studies from the same broad research context that
found misalignment with existing guidelines. For example, a family-style meal service was
noted as a significant challenge in one study and was perceived to violate the guidelines
associated with the CACFP [39]. In another study, certain multilevel policies were found
to be a barrier in the intervention as they restricted certain hands-on aspects of their
intervention, such as obtaining food for cooking projects [40]. To overcome this challenge,
providers developed various tactics to work around these specific policies and regulations,
which were limiting their activities [40].

3.2. Theme 2: Education and Training Associated with the Intervention

The delivery of nutrition education and training related to responsive feeding practices
was identified as important for successful implementation and sustainability (n = 17). In
particular, training that was effectively designed and delivered had a positive impact on
providers’ ability to implement appropriate child feeding and nutrition-related practices.
Several studies found that the place and timing of training delivery was important for how
well the intervention was received [49,50,54]. For example, one study suggested that



Int. J. Environ. Res. Public Health 2022, 19, 11870 9 of 19

the online delivery of training was an important factor for maximizing the use of the
training [50] and another study suggested that training outside of a normal working day
did not work for all childcare centres involved in their intervention [49]. Another study
suggested that interventions that include teacher training should not be executed too
quickly, they must account for adequate time for educators to internalize the information
and incorporate the newly learned practices into their regular practices [54]. Several studies
noted the significance of the qualifications of the individuals delivering the training and
those involved with receiving the training for the intervention [42,55–59]. Two studies
noted that it was important to have a qualified educator deliver the training, as they can
often assist providers with adopting responsive feeding practices, such as serving meals
family-style and sitting with children during mealtimes [42,59]. Farewell et al. [56] found
success in leveraging childcare inspectors to deliver education to childcare centres, as
they had ongoing relationships with childcare providers prior to the intervention and,
therefore, had the potential to positively affect the attitudes and practices of the childcare
community. Furthermore, one study noted that the perceived credibility and qualifications
of those who delivered the training was more important than the frequency of the training
and resulted in greater uptake and positive changes in practices [59]. Specifically, having
registered dietitians deliver the training was found to be helpful for improving the practices
related to nutrition [55,57], with one study noting the positive difference in the intervention
results between their interventions that used a registered dietitian to deliver nutrition
education and training, compared to other studies that used different health professionals
to deliver nutrition education and training [55]. Other studies emphasized the importance
of the target population of the training, with several studies noting the importance of training
directors or the managers of childcare programs, given that their leadership is essential for
supporting other staff with responsive feeding [57,58]. Sigman-Grant et al. [59] suggested
that all staff involved in child feeding should be involved in training for a supportive
feeding environment.

Some studies spoke to the importance of ongoing education and training to sustain
responsive feeding practices and support the sustainability of the intervention [45,59–61].
For example, one study suggested that, while positive short-term outcomes were found in
an intervention, additional training was needed to support the self-efficacy of providers to
ensure that the positive outcomes were sustained [61]. Another study found that a short-
term intervention, involving a one-day training session for several childcare staff members
as a main component, may not have been enough to produce significant positive outcomes,
and that a longer or more intense intervention may be required to produce meaningful
change [36]. Several studies were associated with long-term initiatives, such as the Child
and Adult Care Food program (CACFP) [47,59] or the Head Start program [58], which
provided the opportunity to engage staff in ongoing education and training. However,
Sigman-Grant et al. [59] found that not all CACFP-funded centres in their study were
trained in supportive feeding practices. They suggested that annual, mandatory training
for all those involved in child feeding would improve knowledge about the importance of
nutrition and child development and would facilitate improved feeding practices. Brewer
and Rieg [60] further suggested that greater access to the expertise of a nutrition professional
was needed to sustain the positive outcomes of the intervention [60]. Finally, a lack of
training and professional development was cited as a limiting factor that impacted the
success of responsive feeding in one study [45].

3.3. Theme 3: Provider Beliefs and Confidence in Responsive Feeding

Many of the articles (n = 13) discussed the importance of providers’ beliefs in relation to
nutrition and responsive feeding practices in childcare, and their confidence in supporting
these practices. Examples of providers’ beliefs were related to a reluctance to feed children
foods they did not initially enjoy [60], beliefs about the perceived resource-intensiveness
of responsive feeding practices [39], the benefits [40] and misconceptions about feeding
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practices [46] and beliefs about the intervention design (such as interesting topics offered,
clear objectives and effective teaching methods) [62].

Provider beliefs were found to influence feeding practices in several studies. For exam-
ple, some studies found that staffs’ beliefs and motivation related to supporting children’s
feeding, nutrition and healthy eating environments improved following professional devel-
opment and workshops [49,50]. In another study, the staff members’ beliefs in the benefits
of role modelling behaviors impacted their efforts to engage in this practice [63]. In contrast,
many studies found that staff engagement in responsive feeding practices was impeded
by their beliefs. Dev [64] reported that providers found mealtimes stressful, which they
perceived was a barrier to implementing certain responsive feeding practices, such as diffi-
culty in modelling (eating the same foods as the children or sitting with them to eat), using
neutral prompts around mealtimes and children’s reluctance to taste some foods. Another
study reported the reluctance of providers to serve new foods after the initial refusal from
children [60]. This reluctance appeared after receiving nutrition education about the impor-
tance of multiple exposures to new foods, demonstrating how their beliefs continued to
influence their feeding practices. A similar hesitancy was found in relation to family-style
feeding practices, where providers described various challenges, including time constraints,
food wastage and mess, which portrayed their beliefs about the impracticalities associated
with allowing children to serve their own food [39,41]. Dev [40] found that providers felt
that different responsive feeding practices delivered through nutrition education were
important because they encouraged children to learn about nutrition, to try new foods
and to promote exploration, however, they described restrictive policies as a barrier to
delivering these practices. Two studies spoke to the importance of considering providers’
beliefs in the design of the intervention, as these beliefs can be addressed through the
intervention and it can facilitate the implementation of responsive feeding practices [46,62].

Providers’ confidence in their knowledge about child feeding and nutrition and their
abilities to use responsive feeding practices and support a healthy eating environment
was also noted as essential in multiple articles [38,46,50,56,61]. Lanigan [46] described
the importance of provider confidence in their gain of nutrition-related knowledge, as
this improved their efforts to communicate with families about positive child feeding
and healthy eating, in general. One study found success in improving staff confidence to
support children’s healthy eating and to discuss this topic with parents through professional
development and curriculum modules [50]. Another found that participating in strategic
planning improved staff confidence in implementing policy, system and environment
changes, including various responsive feeding practices in their childcare setting [56].

3.4. Theme 4: Partnership Development and Stakeholder Engagement

The importance of partnership development and stakeholder engagement in the
implementation of the responsive feeding intervention program or initiative was identified
in many studies as a key factor affecting implementation and sustainability (n = 16).
Stakeholders included the institutions, community partners and families of the children
who were involved in the intervention of interest.

Institutional and community stakeholders were engaged in different ways, for example,
in designing and evaluating the intervention for short- and long-term outcomes [38,52,65]
and building connections through local infrastructure and institutions [42,62]. Parsons [66]
et al. highlighted the value of investing time and resources into building partnerships and
gaining buy-in from the relevant community stakeholders for the success of the intervention.
Other studies reported that stakeholder engagement helped to guide the implementation
of their intervention, such as through the inclusion of an advisory group [65], using a
collaborative designing process [38] or by providing resources [67] or program support [40].
In one study, partners were valued child health professionals, who were described as
important for keeping providers accountable for achieving the goals set as part of the
intervention [49].
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Collaborating with existing local institutions that offer programming (e.g., local health
departments and universities) and support for families in the community was noted as
important, particularly for studies that used a multi-level approach to reach various settings
where children live, learn and play [52,62]. Drummond et al. [42] reported success in the
sustainability of their intervention as a result of the engagement of stakeholders in the
design of their intervention and considered this a critical success factor. They also found
that building on local infrastructure and partnering with the childcare community was
helpful for the success of their intervention.

The involvement of families was also noted as a facilitating factor in the implementation
and sustainability of responsive feeding environments [51,57,66,68]. One study specifically
stated that the involvement of families in the intervention was important for the sustain-
ability of policy, system and environment changes, including various responsive feeding
practices [66].

However, many studies reported that family engagement was a challenge, and that
further research could help to identify the strategies that are most effective [50,51,57,68,69].
Brand et al. [38] reported a challenge in responsive feeding practices, which was attributed
to a perceived lack of willingness from parents to participate and engage in health-related
activities at the centres. A low willingness to participate was noted as parents were invited
to take part in cooking classes, for example, but often declined involvement in these
activities. In addition, the transfer of nutritional information to the home environment [38]
was perceived as lacking. Interestingly, in one study where parents were not heavily
engaged in the intervention, they were seen as barriers to the implementation of the
intervention [63]. Vaughn et al. [69] emphasized that an important lesson learned from
their study was the need for more effective parent-engagement strategies and suggested
that using two-way communication instead of passive communication techniques could
have been a more effective way of engaging parents. Another study also mentioned a
lack of knowledge regarding how to effectively engage parents as a challenge for their
intervention, and that the parents were needed for the sustainability of the intervention at
home [70].

3.5. Theme 5: Availability of Resources

The availability of resources, or lack thereof, was considered an influencing factor for
the successful implementation and sustainability of many responsive feeding interventions
(n = 16). First, having financial resources was noted as being important for making positive
changes related to responsive feeding, such as the provision of funding to ensure necessary
resources within the respective childcare centres [52,62]. Studies also reported that a lack of
financial resources, or a perceived lack of financial resources, was identified as a barrier in
the implementation of the intervention [40] and limited the outreach to families [45]. In
one study, having childcare centres cover the cost of providers’ meals so that they could
engage in responsive feeding practices was considered a barrier to implementing these
practices [64].

There were also studies that referred to the effectiveness of tangible resources and
materials, such as books and online printable forms, in supporting the delivery of nu-
trition education to children [57], and for facilitating conversations with families about
the intervention components [56]. Similarly, in another study curriculum materials were
well received by educators for communicating nutrition information, and more were re-
quested [63]. Physical environmental resources, in another study, allowed for responsive
feeding changes such as family-style dining [40]. Physical environmental changes were
resources such as books, posters, mealtime conversations, hands-on learning and sensory
(smell/taste/touch) food exploration [40]. Another study reported that the provision of
resources in the form of healthy foods from a food garden and the local food bank facilitated
the opportunity for responsive feeding, through nutritionally appropriate meals prepared
by the center’s cook and delivered family-style by the educators [67]. In contrast, Vaughn
et al. [69] reported that they did not find success in using tangible resources and materials,



Int. J. Environ. Res. Public Health 2022, 19, 11870 12 of 19

such as magazines with educational material and at-home activities, to engage families in
the intervention, and that other parent engagement strategies may have been more helpful.

Furthermore, the importance of having sufficient time to achieve desirable results was
discussed in the studies, especially in low-resourced childcare settings [71]. In one study, it
was found that staff being given “permission” to spend time focusing on the intervention
was important for its success, and keeping this time dedicated to the intervention was
important for the sustainability of the positive changes of the intervention [49]. Dev [64]
found that a barrier to the implementation of their intervention was a lack of time. In an-
other study exploring the barriers and supports for implementing a nutrition and physical
activity intervention in a childcare setting, providers noted that they knew funding would
end, but reported that they planned to continue to use the knowledge and resources that
they had gained during the intervention to sustain their positive results [57]. It was noted
that sufficient time allotment through the restructuring of current schedules was critical to
achieve intervention success related to sustaining nutrition education, activities and stories
after the interventions were completed and the funding had ended [57].

4. Discussion

This review identified 39 articles that described varying interventions that supported
responsive feeding in childcare centres. Our identified themes referred to components of
interventions at a broader, policy system level, as well as those that related to supporting
implementation capacity through partnerships and training, and local factors, such as
provider beliefs and available resources. To better understand the results of this scoping
review, we examined our results in relation to how our identified themes mapped onto
the BCW (see Table 2). The COM-B model can be used to plan interventions for behavior
change, and to understand behavior change interventions in the context in which the
behavior occurs [23] and was used explicitly by one study included in the review, which
developed a tailored intervention to support childcare center compliance with nutrition
guidelines [36]. Throughout the following paragraphs, the components of the BCW are
used to understand how behavior change theory may help to inform the interventions in
the included studies.

Education, training (i.e., workshops and group sessions) and enablement (i.e., coaching,
technical assistance and goal setting) were identified as intervention functions in almost all of
the included studies (n = 39, n = 38, n = 36, respectively). Through the COM-B model, this
corresponds with a consideration of an individual’s psychological (e.g., knowledge and
psychological skills,) and physical capability (e.g., physical skill, strength and stamina) to
engage in the activity of focus and includes necessary knowledge and skills [23]. Capability
was primarily addressed in the included studies in interventions supporting improvements
to psychological capability, through the delivery of effectively designed nutrition education
and training on responsive feeding practices. To increase the intervention implementation
success, the place and timing of the training should be considered in relation to the context
of the intervention [49,50,54]. The results from this review also confirmed the importance
of the qualifications of the individuals delivering the intervention training or education.
Specifically, having registered dietitians deliver intervention training was noted to be
helpful for supporting the uptake of information and, as a result, improving psychological
capability [55,57]. The target population of the training was also important to note, as
training leaders in childcare centres, such as directors or managers, were found to be helpful
in improving knowledge and skills [57,58]. Having accurate knowledge to engage in the
desired behavior was noted as important in another study outside of the childcare context,
which used the COM-B model [72]. This study also identified that ongoing education
and training can support the sustainability of interventions specifically addressing the
psychological capability component [36,45,59–61].

Although it is clear that addressing psychological capability through inter- and in-
trapersonal strategies, such as education and training, is a common approach to designing
interventions, focusing on this alone is often not enough to shift behavior, and factors
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beyond these strategies must also be targeted to facilitate behavior change [73]. The op-
portunity component within the COM-B model broadens our consideration of the factors
beyond the control of the individual, which makes a behavior possible or prompts behavior
and includes physical opportunity (e.g., environment, triggers, resources, location, barriers
and prompts) and social opportunity (e.g., interpersonal influences, social cues and norms
and culture) [24]. Physical opportunity was evident in the included studies through the
importance of the available resources, such as financial [40,52,62,64] and materials, e.g.,
books and mealtime accessories [40,56,57,63,67]. Furthermore, having adequate time (or
opportunity) for intervention delivery was noted across the studies in this review as critical
for successful implementation and, in particular, for sustainability [49,57,64,71]. Another
study that specifically used the COM-B model in an intervention with young mothers, also
found that time, as a physical opportunity, was important for building trusting, supportive
relationships and wellbeing in this population [74].

Social and physical opportunity were recognized through broader support from nutrition
policies, standards and guidelines, which guided childcare programs. Existing guidelines
positively affected responsive feeding practices and the implementation of the responsive
feeding intervention when the guidelines aligned with the intervention [17,37,42,43,47,51–53].
In contrast, the misalignment of the intervention with existing guidelines resulted in chal-
lenges [39,40]. For example, many studies included in this review were from the United
States (n = 31), with some participating centres that were involved in CACFP and Head
Start [17,37–48], who have their own guidelines and regulations regarding feeding practices.
When policies that promoted responsive feeding practices (e.g., guidelines set in place
by CACFP or Head Start) were already in place, the implementation of RF practices was
more common and successful. For example, Erinosho et al. [42] stated that CACFP, which
provides nutrition training and education/resources to childcare programs, may have a
carryover effect into mealtime practices and policy implementation. In addition, centres
enforcing the guidelines about snacks that can be brought in for parties and celebrations
initiated healthier options, such as fruit trays, whole grains and salad bars, that were
served in a family-style environment [42]. Guidelines and regulations were identified as
policy categories in most of the included articles (n = 39 and n = 30, respectively), indicating
that affecting social and physical opportunity through policies, standards and guidelines was
a common and effective practice among the included articles.

Stakeholder and partner involvement were also key in influencing social opportunity
and affecting the interventions’ implementation and sustainability. Stakeholders were
involved in the delivery of the interventions through the service delivery policy category,
which was identified in all the included studies. Institutional and community stakeholders
were engaged in the design and evaluation of the intervention [38,52,65] and in building
connections through local infrastructure and institutions [42,62], which emerged as critical
to the sustainability of key responsive feeding practices. When families were engaged in the
study, their involvement facilitated implementation, providing further social opportunity
for intervention implementation [51,57,66,68]. Conversely, several studies struggled to find
effective ways to engage families in the intervention as a result of parents’ knowledge and
attitudes, which posed a challenge for implementation and sustainability [50,51,57,68,69].

Finally, motivation, in the context of the COM-B model, can be understood as brain
processes that energize and direct behavior, beyond conscious decision making [23]. It
includes reflective motivation (e.g., beliefs about what is good and bad) and automatic moti-
vation (e.g., wants, needs, desires, impulses and reflexes) [24]. In the behavior system of
the COM-B model, an individual’s capability and opportunity can influence their motivation
to engage in behavior change [23]. In the included studies, providers’ confidence in their
abilities to support responsive feeding practices and their beliefs about the importance
of responsive feeding affected their motivation to engage in behavior change, through
the implementation of interventions. Automatic motivation was identified in the included
studies through providers’ confidence in their knowledge and ability to engage in respon-
sive feeding practices [38,46,50,56,61]. An example from the ENHANCE project, which
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promoted “whole child” development, suggests that the intervention contributed to the
efficacy of childcare providers and their belief that their efforts related to childcare, feeding
and nutrition have long-lasting effects [46]. In another study professional development
in responsive feeding provided the childcare providers with the ability to better enforce
and implement policies and practices, along with the efficacy to do this. For example,
the intervention demonstrated improved food attitudes for health-promoting behaviors
from caregivers. Furthermore, significantly higher confidence levels for nutrition knowl-
edge were reported and enhanced beliefs and behavior changes to match a healthy eating
environment resulted [50].

Reflective motivation was identified in this review, with interventions targeted at
providers’ beliefs, such as pre-existing notions related to feeding practices that affected
the providers’ engagement in the intervention positively [63] and, more commonly, neg-
atively [39,41,60,64]. In many of the included studies, the provider’s motivation (and ca-
pability) was impacted by addressing their beliefs and confidence related to children’s
feeding, nutrition and healthy eating environments, through professional development
and workshops [49,50]. The capability of a provider may synergistically influence their
motivation to deploy responsive feeding practices in a child’s food environment, through
increased confidence and a belief in the benefits of the approach.

Other intervention functions that directly addressed motivation were persuasion and
incentivization. Persuasion was used as an intervention function in many of the included
articles (n = 30). Persuasion, in this context, involved using tactics such as words and
images to make the desired behavior more or less attractive, for example, by inducing joy or
fun [69]. In the included studies, examples of persuasion were encouraging the joy of eating,
or using the “accountability” of the educators or individuals delivering the intervention
to persuade them to engage in the desired behaviors [49,54]. Incentivization was also used
as an intervention function (n = 27), however, usually through an honorarium, funding
or compensation, which would end when the intervention ended, suggesting potential
implications for the sustainability of the intervention [44,47,52,62,63,69]. Persuasion and
incentivization as intervention functions require further exploration, as these tactics may be
criticized as methods of changing behavior that are dependent on the context and delivery
of the intervention [39,41,42,62].

5. Limitations

This review builds upon past reviews on nutrition in childcare [31] by identifying the
factors that influence the implementation and sustainability of responsive feeding, applying
a behavior change framework. The scoping review methodology offered a rigorous process
to map the current literature, through an extensive search strategy, reviewed by a university
library’s subject specialist, with the search results screened and charted independently by
two, trained team members. However, one limitation of our process was that the broad
nature of scoping reviews does not typically include quality assessments [75], therefore,
we were not able to comment specifically on the quality of the included studies. It should
be noted that the included studies used a variety of research designs and data collection
strategies, which, considering the nature of real-world implementation in childcare envi-
ronments, was expected [76]. Furthermore, we limited our search to upper-middle and
high-income countries to bound our search, and the majority of the literature was from the
United States, which may have limited transferability, given the variability in the nutrition
policy context across countries. Another challenge was related to the lack of intervention
descriptions in the included articles, which may have limited our derived themes and our
identified elements of the BCW as a result of the absence of details in the published studies.
For example, the intervention function, modeling, was often difficult to ascertain as there
was not enough description to accurately identify what constituted the modelling actions of
the people in the interventions. Including additional context for the intervention process, as
well as the outcomes in the published literature would help to support the detail provided
in future review articles. Finally, although the scope of the review was limited to childcare
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settings, our findings suggest the importance of family engagement and future research
should explore the importance of the interaction between these environments [77].

6. Implications for Research and Practice

A responsive feeding environment is a setting that seeks to promote healthy eating
by encouraging a respectful and reciprocal relationship to hunger and satiety and by
celebrating healthy and nutritious foods in a supportive atmosphere. The findings of
this review suggest five overarching and overlapping themes that are described in the
current literature, which influence the implementation and sustainability of responsive
feeding environments in childcare settings. Capitalizing on stakeholder partnerships,
(e.g., parents, local programs and funders) often required significant resources from the
childcare setting in relation to time and money but it may be an important investment
for the long-term implementation of a responsive feeding environment [38,40,42,65,67].
Partnership establishment across institutions, from both a funding and a human resources
perspective, contributed to the overall intervention success [62]. Education and training
provided by qualified professionals, often sourced from stakeholder and partnership de-
velopment, was critical in the successful implementation of responsive feeding practices,
and was particularly helpful for sustaining some of the more difficult responsive feeding
behaviors [45,59–61]. The place and timing of training delivery (e.g., online or outside of
the working day) was related to how well the training was received [49,50,54]. Allowing
training sessions to be adequately timed gave educators the opportunity to internalize and
incorporate the practices learned [54]. In addition, ongoing education was important in
sustaining responsive feeding practices, rather than short-term or sporadic training, which
may not be enough to produce sustainable outcomes.

Possibly one of the most important, yet often challenging factors relating to the imple-
mentation of a responsive feeding environment concerned educator/providers’ beliefs and
confidence. Despite having the psychological capacity through education and knowledge
training, some studies suggested that providers continued to find mealtimes stressful and
were reluctant to engage with certain responsive feeding practices around serving new
foods [40,46,49,61]. As noted in one study, the educators’ confidence did not improve dur-
ing the intervention, which underscores the challenges identified in the literature around
shifting educator/providers’ beliefs related to feeding practices [61]. While less is known
about providers’ beliefs and confidence with regards to the sustainability of these practices,
responsive feeding behaviors are often rooted in personal beliefs and experiences and,
therefore, understanding and including them as part of the design or the creation of an
initiative was a noteworthy factor in increasing the opportunity for the long-term success
of a program [17,39,50,61].

7. Conclusions

Our identified themes referred to the components of interventions at a broader, system-
level nutrition policy, as well as those that related to supporting implementation capacity
through partnerships and training, and local factors, such as providers’ beliefs and the
available resources. To better understand the results of this scoping review, we examined
our results in relation to how our identified themes mapped onto the BCW and used
the COM-B model to understand the factors related to responsive feeding environments
that are unique to childcare settings. The policies and guidelines for healthy eating in
childcare environments set the tone and supports sustainability but are not enough on
their own to support implementation. There is a need to support “actors” or educators to
build capability, opportunity and motivation to support behavior change. Only one study
specifically utilized a behavior change theory in a targeted way to select their intervention
strategies [36], although half indicated they were informed by a theoretical framework. In
other studies, the use of theory in the design of interventions was not described compre-
hensively, suggesting an important future area of study. Through the description of the
interventions, it appears that the multiple and overlapping intervention functions of the
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BCW can support sustainable behavior change in responsive feeding practices in the child-
care environment. Some intervention functions outlined in the BCW framework, including
restrictions, were used less frequently in the included literature and the practice of coercion
was not documented at all in this review. While highlighted in the COM-B as possible
paths to behavior change, enforcing restrictions in a childcare environment or utilizing
coercive methods to create change in this setting may be more challenging than other,
more well-utilized intervention functions, such as education, training or environmental
restructuring. Regularly targeting population, community and individual levels through
multicomponent, multilevel methods tends to be the most effective way to achieve behavior
change [22,24].

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph191911870/s1. Table S1 is included in the submission,
which includes a tabular summary of the key characteristics of the included studies. References [78,79]
are cited in the supplementary materials.

Author Contributions: J.-L.D.M., M.D.R. and J.C.T. conceived and designed the study. Article
selection and data extraction were conducted by M.M., R.B. and S.M., with supervision by J.-L.D.M.
J.-L.D.M., S.M., M.M., R.B. and M.D.R. drafted sections of the manuscript. All authors were involved
in the interpretation of the data, critically revising the manuscript. All authors have read and agreed
to the published version of the manuscript.

Funding: This research was funded by a New Scholars Grant from Mount Saint Vincent University,
Research Nova Scotia (Award # 2062), the Canadian Institutes of Health Research (Award # 173374),
the Foundation J-Louis Lévesque and was also undertaken, in part, thanks to funding from the
Canada Research Chairs program.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Acknowledgments: The authors would like to thank Meg Raven (Mount Saint Vincent University
Library) and well as the research team members—Alison Brown, Samantha Rioux and Madeleine
McKay—for their contributions to the review.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hack, S.; Jessri, M.; L’Abbé, M.R. Nutritional Quality of the Food Choices of Canadian Children. BMC Nutr. 2021, 7, 16. [CrossRef]

[PubMed]
2. Ball, G.D.C.; McCargar, L.J. Childhood Obesity in Canada: A Review of Prevalence Estimates and Risk Factors for Cardiovascular

Diseases and Type 2 Diabetes. Can. J. Appl. Physiol. 2003, 28, 117–140. [CrossRef] [PubMed]
3. Ernst, N.D.; Obarzanek, E. Child Health and Nutrition: Obesity and High Blood Cholesterol. Prev. Med. 1994, 23, 427–436.

[CrossRef] [PubMed]
4. Freedman, D.S.; Dietz, W.H.; Srinivasan, S.R.; Berenson, G.S. The Relation of Overweight to Cardiovascular Risk Factors among

Children and Adolescents: The Bogalusa Heart Study. Pediatrics 1999, 103, 1175–1182. [CrossRef] [PubMed]
5. Katzmarzyk, P.T.; Tremblay, A.; Pérusse, L.; Després, J.-P.; Bouchard, C. The Utility of the International Child and Adolescent

Overweight Guidelines for Predicting Coronary Heart Disease Risk Factors. J. Clin. Epidemiol. 2003, 56, 456–462. [CrossRef]
6. Lytle, L. Nutritional Issues for Adolescents. J. Acad. Nutr. Diet. 2002, 102, S8–S12. [CrossRef]
7. Nishida, C.; Uauy, R.; Kumanyika, S.; Shetty, P. The Joint WHO/FAO Expert Consultation on Diet, Nutrition and the Prevention

of Chronic Diseases: Process, Product and Policy Implications. Public Health Nutr. 2004, 7, 245–250. [CrossRef]
8. Uauy, R.; Kain, J.; Mericq, V.; Rojas, J.; Corvalán, C. Nutrition, Child Growth, and Chronic Disease Prevention. Ann. Med.

2008, 40, 11–20. [CrossRef]
9. Canada Health Canada. Do Canadian Children Meet Their Nutrient Requirements through Food Intake Alone? Available online:

http://publications.gc.ca/site/eng/356011/publication.html (accessed on 11 March 2019).
10. Black, M.M.; Aboud, F.E. Responsive Feeding Is Embedded in a Theoretical Framework of Responsive Parenting. J. Nutr. 2011,

141, 490–494. [CrossRef]
11. Health Canada Nutrition for Healthy Term Infants: Recommendations from Six to 24 Months. Available online: https:

//www.canada.ca/en/health-canada/services/canada-food-guide/resources/infant-feeding/nutrition-healthy-term-infants-
recommendations-birth-six-months/6-24-months.html (accessed on 11 March 2019).

https://www.mdpi.com/article/10.3390/ijerph191911870/s1
https://www.mdpi.com/article/10.3390/ijerph191911870/s1
http://doi.org/10.1186/s40795-021-00422-6
http://www.ncbi.nlm.nih.gov/pubmed/34049592
http://doi.org/10.1139/h03-010
http://www.ncbi.nlm.nih.gov/pubmed/12671200
http://doi.org/10.1006/pmed.1994.1058
http://www.ncbi.nlm.nih.gov/pubmed/7971869
http://doi.org/10.1542/peds.103.6.1175
http://www.ncbi.nlm.nih.gov/pubmed/10353925
http://doi.org/10.1016/S0895-4356(02)00595-4
http://doi.org/10.1016/S0002-8223(02)90416-5
http://doi.org/10.1079/PHN2003592
http://doi.org/10.1080/07853890701704683
http://publications.gc.ca/site/eng/356011/publication.html
http://doi.org/10.3945/jn.110.129973
https://www.canada.ca/en/health-canada/services/canada-food-guide/resources/infant-feeding/nutrition-healthy-term-infants-recommendations-birth-six-months/6-24-months.html
https://www.canada.ca/en/health-canada/services/canada-food-guide/resources/infant-feeding/nutrition-healthy-term-infants-recommendations-birth-six-months/6-24-months.html
https://www.canada.ca/en/health-canada/services/canada-food-guide/resources/infant-feeding/nutrition-healthy-term-infants-recommendations-birth-six-months/6-24-months.html


Int. J. Environ. Res. Public Health 2022, 19, 11870 17 of 19

12. DiSantis, K.I.; Hodges, E.A.; Johnson, S.L.; Fisher, J.O. The Role of Responsive Feeding in Overweight during Infancy and
Toddlerhood: A Systematic Review. Int. J. Obes. 2011, 35, 480–492. [CrossRef]

13. Satter, E. Eating Competence: Definition and Evidence for the Satter Eating Competence Model. J. Nutr. Educ. Behav. 2007, 39,
S142–S153. [CrossRef]

14. Ward, D.; Hales, D.; Haverly, K.; Marks, J.; Benjamin, S.; Ball, S.; Trost, S. An Instrument to Assess the Obesogenic Environment of
Child Care Centers. Am. J. Health Behav. 2008, 32, 380–386. [CrossRef]

15. Ward, D.S.; Mazzucca, S.; McWilliams, C.; Hales, D. Use of the Environment and Policy Evaluation and Observation as a
Self-Report Instrument (EPAO-SR) to Measure Nutrition and Physical Activity Environments in Child Care Settings: Validity and
Reliability Evidence. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 124. [CrossRef]

16. Tovar, A.; Vaughn, A.E.; Fisher, J.O.; Benjamin Neelon, S.E.; Burney, R.; Webster, K.; Liu, T.; Ostbye, T.; Ward, D.S. Modifying the
Environment and Policy Assessment and Observation (EPAO) to Better Capture Feeding Practices of Family Childcare Home
Providers. Public Health Nutr. 2019, 22, 223–234. [CrossRef]

17. Dev, D.A.; McBride, B.A.; Harrison, K.; Bost, K.; McBride, B.; Donovan, S.; Grigsby-Toussaint, D.; Liechty, J.; Wiley, A.; Teran-
Garcia, M.; et al. Academy of Nutrition and Dietetics Benchmarks for Nutrition in Child Care 2011: Are Child-Care Providers
across Contexts Meeting Recommendations? J. Acad. Nutr. Diet. 2013, 113, 1346–1353. [CrossRef]

18. Orrell-Valente, J.K.; Hill, L.G.; Brechwald, W.A.; Dodge, K.A.; Pettit, G.S.; Bates, J.E. “Just Three More Bites”: An Observational
Analysis of Parents’ Socialization of Children’s Eating at Mealtime. Appetite 2007, 48, 37–45. [CrossRef]

19. Galloway, A.; Fiorito, L.; Francis, L.; Birch, L. “Finish Your Soup”: Counterproductive Effects of Pressuring Children to Eat on
Intake and Affect. Appetite 2006, 46, 318–323. [CrossRef]

20. Sellers, K.; Russo, T.J.; Baker, I.; Dennison, B.A. The Role of Childcare Providers in the Prevention of Childhood Overweight. J.
Early Child. Res. 2016, 3, 227–242. [CrossRef]

21. Metz, A.; Halle, T.; Bartley, L.; Blasberg, A. The Key Components of Successful Implementation. In Applying Implementation Science
in Early Childhood Programs and Systems; Halle, T., Metz, A., Martinez-Beck, I., Eds.; Paul H Brooks Publishing Co.: Baltimore, MD,
USA, 2013.

22. National Institute for Health and Care Excellence. Behaviour Change at Population, Community and Individual Levels; NICE Public
Health Guidance; National Institute for Health and Care Excellence: London, UK, 2007.

23. Michie, S.; van Stralen, M.M.; West, R. The Behaviour Change Wheel: A New Method for Characterising and Designing Behaviour
Change Interventions. Implement. Sci. 2011, 6, 42. [CrossRef]

24. Michie, S.; Atkins, L.; West, R. The Behaviour Change Wheel: A Guide to Designing Interventions; Michie, S., Atkins, L., West, R., Eds.;
Silverback Publishing: London, UK, 2014; ISBN 978-1-291-84605-8.

25. Coupe, N.; Cotterill, S.; Peters, S. Enhancing Community Weight Loss Groups in a Low Socioeconomic Status Area: Application
of the COM-B Model and Behaviour Change Wheel. Health Expect. 2021, hex.13325. [CrossRef]

26. Page, D.; Gilroy, M.; Hurrion, E.; Clark, L.; Wilkinson, S. Optimising Early Neonatal Nutrition Using Translational Research
Methodology. Nutr. Diet. 2017, 74, 460–470. [CrossRef]

27. Saarikko, J.; Niela-Vilén, H.; Rahmani, A.M.; Axelin, A. Identifying Target Behaviors for Weight Management Interventions for
Women Who Are Overweight during Pregnancy and the Postpartum Period: A Qualitative Study Informed by the Behaviour
Change Wheel. BMC Pregnancy Childbirth 2021, 21, 200. [CrossRef]

28. Thomson, G.; Crossland, N. Using the Behaviour Change Wheel to Explore Infant Feeding Peer Support Provision; Insights from
a North West UK Evaluation. Int. Breastfeed. J. 2019, 14, 41. [CrossRef]

29. Sleddens, E.F.C.; Kremers, S.P.J.; Stafleu, A.; Dagnelie, P.C.; De Vries, N.K.; Thijs, C. Food Parenting Practices and Child Dietary
Behavior. Prospective Relations and the Moderating Role of General Parenting. Appetite 2014, 79, 42–50. [CrossRef]

30. Sinha, M. Child Care in Canada. Available online: https://www150.statcan.gc.ca/n1/pub/89-652-x/89-652-x2014005-eng.htm
(accessed on 11 March 2019).

31. Matwiejczyk, L.; Mehta, K.; Scott, J.; Tonkin, E.; Coveney, J. Characteristics of Effective Interventions Promoting Healthy Eating
for Pre-Schoolers in Childcare Settings: An Umbrella Review. Nutrients 2018, 10, 293. [CrossRef]

32. Arksey, H.; O’Malley, L. Scoping Studies: Towards a Methodological Framework. Int. J. Soc. Res. Methodol. 2005, 8, 19–32.
[CrossRef]

33. Levac, D.; Colquhoun, H.; O’Brien, K.K. Scoping Studies: Advancing the Methodology. Implement. Sci 2010, 5, 69. [CrossRef]
34. Organisation for Economic; Co-operation and Development DAC List of ODA Recipients n.d. Available online: https://www.

oecd.org/dac/financing-sustainable-development/development-finance-standards/daclist.htm (accessed on 11 March 2019).
35. Braun, V.; Clarke, V. Using Thematic Analysis in Psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
36. Finch, M.; Seward, K.; Wedesweiler, T.; Stacey, F.; Grady, A.; Jones, J.; Wolfenden, L.; Yoong, S.L. Challenges of Increasing

Childcare Center Compliance with Nutrition Guidelines: A Randomized Controlled Trial of an Intervention Providing Training,
Written Menu Feedback, and Printed Resources. Am. J. Health Promot. 2019, 33, 399–411. [CrossRef]

37. Blaine, R.E.; Davison, K.K.; Hesketh, K.; Taveras, E.M.; Gillman, M.W.; Benjamin Neelon, S.E. Child Care Provider Adherence to
Infant and Toddler Feeding Recommendations: Findings from the Baby Nutrition and Physical Activity Self-Assessment for
Child Care (Baby NAP SACC) Study. Child. Obes. 2015, 11, 304–313. [CrossRef]

http://doi.org/10.1038/ijo.2011.3
http://doi.org/10.1016/j.jneb.2007.01.006
http://doi.org/10.5993/AJHB.32.4.5
http://doi.org/10.1186/s12966-015-0287-0
http://doi.org/10.1017/S1368980018002665
http://doi.org/10.1016/j.jand.2013.05.023
http://doi.org/10.1016/j.appet.2006.06.006
http://doi.org/10.1016/j.appet.2006.01.019
http://doi.org/10.1177/1476718X05056516
http://doi.org/10.1186/1748-5908-6-42
http://doi.org/10.1111/hex.13325
http://doi.org/10.1111/1747-0080.12333
http://doi.org/10.1186/s12884-021-03689-6
http://doi.org/10.1186/s13006-019-0236-7
http://doi.org/10.1016/j.appet.2014.04.004
https://www150.statcan.gc.ca/n1/pub/89-652-x/89-652-x2014005-eng.htm
http://doi.org/10.3390/nu10030293
http://doi.org/10.1080/1364557032000119616
http://doi.org/10.1186/1748-5908-5-69
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/daclist.htm
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/daclist.htm
http://doi.org/10.1191/1478088706qp063oa
http://doi.org/10.1177/0890117118786859
http://doi.org/10.1089/chi.2014.0099


Int. J. Environ. Res. Public Health 2022, 19, 11870 18 of 19

38. Brand, T.; Jahn, I.; Pohlabeln, H.; Böttcher, S.; Hense, S.; Hebestreit, A.; Ahrens, W. Comparing Strategies to Improve the
Implementation of Healthy Nutrition in Kindergartens: A Prospective Observational Study. J. Public Health 2017, 25, 299–310.
[CrossRef]

39. Dev, D.A.; Speirs, K.E.; McBride, B.A.; Donovan, S.M.; Chapman-Novakofski, K. Head Start and Child Care Providers’ Motivators,
Barriers and Facilitators to Practicing Family-Style Meal Service. Early Child. Res. Q. 2014, 29, 649–659. [CrossRef]

40. Dev, D.A.; Byrd-Williams, C.; Ramsay, S.; McBride, B.; Srivastava, D.; Murriel, A.; Arcan, C.; Adachi-Mejia, A.M. Engaging
Parents to Promote Children’s Nutrition and Health: Providers’ Barriers and Strategies in Head Start and Child Care Centers.
Am. J. Health Promot. 2017, 31, 153–162. [CrossRef]

41. Dev, D.A.; Williams, N.; Iruka, I.; Garcia, A.S.; Guo, Y.; Patwardhan, I.; Cummings, K.; Rida, Z.; Hulse, E.; Sedani, A. Improving
the Nutrition and Screen Time Environment through Self-Assessment in Family Childcare Homes in Nebraska. Public Health Nutr.
2018, 21, 2351–2359. [CrossRef]

42. Drummond, R.L.; Staten, L.K.; Sanford, M.R.; Davidson, C.L.; Magda Ciocazan, M.; Khor, K.-N.; Kaplan, F. Steps to a Healthier
Arizona. Health Promot. Pract. 2009, 10, 156S–167S. [CrossRef]

43. Erinosho, T.; Vaughn, A.; Hales, D.; Mazzucca, S.; Gizlice, Z.; Ward, D. Participation in the Child and Adult Care Food Program
Is Associated with Healthier Nutrition Environments at Family Child Care Homes in Mississippi. J. Nutr. Educ. Behav. 2018,
50, 441–450. [CrossRef]

44. Eyler, A.A.; Valko, C.R.; Curoe, K.A.; Ramadas, R.; Chriqui, J.F. Adherence to Updated Childcare Nutrition Regulations in
Colorado, United States. Front. Public Health 2020, 8, 102. [CrossRef]

45. Foster, J.S.; Contreras, D.; Gold, A.; Keim, A.; Oscarson, R.; Peters, P.; Procter, S.; Remig, V.; Smathers, C.; Mobley, A.R. Evaluation
of Nutrition and Physical Activity Policies and Practices in Child Care Centers within Rural Communities. Child. Obes. 2015,
11, 506–512. [CrossRef]

46. Lanigan, J.D. The Relationship between Practices and Child Care Providers’ Beliefs Related to Child Feeding and Obesity
Prevention. J. Nutr. Educ. Behav. 2012, 44, 521–529. [CrossRef]

47. Liu, S.; Graffagino, C.; Leser, K.; Trombetta, A.; Pirie, P. Obesity Prevention Practices and Policies in Child Care Settings Enrolled
and Not Enrolled in the Child and Adult Care Food Program. Matern. Child Health J. 2016, 20, 1933–1939. [CrossRef]

48. Lyn, R.; Maalouf, J.; Evers, S.; Davis, J.; Griffin, M. Nutrition and Physical Activity in Child Care Centers: The Impact of a Wellness
Policy Initiative on Environment and Policy Assessment and Observation Outcomes, 2011. Prev. Chronic Dis. 2013, 10, E83.
[CrossRef]

49. Langford, R.; Jago, R.; White, J.; Moore, L.; Papadaki, A.; Hollingworth, W.; Metcalfe, C.; Ward, D.; Campbell, R.; Wells, S.; et al.
A Physical Activity, Nutrition and Oral Health Intervention in Nursery Settings: Process Evaluation of the NAP SACC UK
Feasibility Cluster RCT. BMC Public Health 2019, 19, 1–13. [CrossRef]

50. Devine, A.; Wallace, R.; Lo, J.; Miller, M.; Sambell, R.; Costello, L.; Lombardi, K.; Veurink, S. Online Programs Build Confidence
and Improve Healthy Eating Messages in Early Years Services. Australas. J. Early Child. 2019, 44, 139–152. [CrossRef]

51. Lee, R.E.; Parker, N.H.; Soltero, E.G.; Ledoux, T.A.; Mama, S.K.; McNeill, L. Sustainability via Active Garden Education (SAGE):
Results from Two Feasibility Pilot Studies. BMC Public Health 2017, 17, 242. [CrossRef]

52. Battista, R.A.; Oakley, H.; Weddell, M.S.; Mudd, L.M.; Greene, J.B.; West, S.T. Improving the Physical Activity and Nutrition
Environment through Self-Assessment (NAP SACC) in Rural Area Child Care Centers in North Carolina. Prev. Med. 2014,
67, S10–S16. [CrossRef]

53. Alkon, A.; Crowley, A.A.; Benjamin Neelon, S.E.; Hill, S.; Pan, Y.; Nguyen, V.; Rose, R.; Savage, E.; Forestieri, N.; Shipman, L.; et al.
Nutrition and Physical Activity Randomized Control Trial in Child Care Centers Improves Knowledge, Policies, and Children’s
Body Mass Index. BMC Public Health 2014, 14, 215. [CrossRef]

54. Sleet, K.; Sisson, S.B.; Dev, D.A.; Love, C.; Williams, M.B.; Hoffman, L.A.; Jernigan, V.B.B. The Impact of Responsive Feeding
Practice Training on Teacher Feeding Behaviors in Tribal Early Care and Education: The Food Resource Equity and Sustainability
for Health (FRESH) Study. Curr. Dev. Nutr. 2020, 4, 23–32. [CrossRef]

55. Bell, L.K.; Hendrie, G.A.; Hartley, J.; Golley, R.K. Impact of a Nutrition Award Scheme on the Food and Nutrient Intakes of 2- to
4-Year-Olds Attending Long Day Care. Public Health Nutr. 2015, 18, 2634–2642. [CrossRef]

56. Farewell, C.V.; Puma, J.; Mason, M.A.; Peirce, P.; Shimomura, M.; Harms, M. Training Child Care Inspectors to Deliver Health
Messaging: A Quality Improvement Pilot Project. Health Promot. Pract. 2020, 21, 188–197. [CrossRef]

57. Lyn, R.; Evers, S.; Davis, J.; Maalouf, J.; Griffin, M. Barriers and Supports to Implementing a Nutrition and Physical Activity
Intervention in Child Care: Directors’ Perspectives. J. Nutr. Educ. Behav. 2014, 46, 171–180. [CrossRef]

58. Molloy, C.J.; Kearney, J.; Hayes, N.; Slattery, C.G.; Corish, C. Pre-School Manager Training: A Cost-Effective Tool to Promote
Nutrition- and Health-Related Practice Improvements in the Irish Full-Day-Care Pre-School Setting. Public Health Nutr. 2015, 18,
1554–1564. [CrossRef]

59. Sigman-Grant, M.; Christiansen, E.; Fernandez, G.; Fletcher, J.; Johnson, S.L.; Branen, L.; Price, B.A. Child Care Provider Training
and a Supportive Feeding Environment in Child Care Settings in 4 States, 2003. Prev. Chronic Dis. 2011, 8, A113.

60. Brewer, H.; Rieg, S. Preschool Staff Members’ Perceptions of the Implementation of a Grant-Funded Intervention Program
Designed to Combat Childhood Obesity: A Phenomenological Approach. Education 2013, 134, 255–265.

http://doi.org/10.1007/s10389-016-0779-7
http://doi.org/10.1016/j.ecresq.2014.07.004
http://doi.org/10.1177/0890117116685426
http://doi.org/10.1017/S1368980018001416
http://doi.org/10.1177/1524839908331267
http://doi.org/10.1016/j.jneb.2017.11.004
http://doi.org/10.3389/fpubh.2020.00102
http://doi.org/10.1089/chi.2015.0030
http://doi.org/10.1016/j.jneb.2011.07.008
http://doi.org/10.1007/s10995-016-2007-z
http://doi.org/10.5888/pcd10.120232
http://doi.org/10.1186/s12889-019-7102-9
http://doi.org/10.1177/1836939119833244
http://doi.org/10.1186/s12889-017-4163-5
http://doi.org/10.1016/j.ypmed.2014.01.022
http://doi.org/10.1186/1471-2458-14-215
http://doi.org/10.1093/cdn/nzz105
http://doi.org/10.1017/S1368980014003127
http://doi.org/10.1177/1524839918786952
http://doi.org/10.1016/j.jneb.2013.11.003
http://doi.org/10.1017/S1368980013002760


Int. J. Environ. Res. Public Health 2022, 19, 11870 19 of 19

61. de Silva-Sanigorski, A.; Elea, D.; Bell, C.; Kremer, P.; Carpenter, L.; Nichols, M.; Smith, M.; Sharp, S.; Boak, R.; Swinburn, B.
Obesity Prevention in the Family Day Care Setting: Impact of the Romp & Chomp Intervention on Opportunities for Children’s
Physical Activity and Healthy Eating. Child Care Health Dev. 2011, 37, 385–393. [CrossRef]

62. Agrawal, T.; Hoffman, J.A.; Ahl, M.; Bhaumik, U.; Healey, C.; Carter, S.; Dickerson, D.; Nethersole, S.; Griffin, D.; Castaneda-
Sceppa, C. Collaborating for Impact: A Multilevel Early Childhood Obesity Prevention Initiative. Fam. Commun. Health 2012,
35, 192–202. [CrossRef]

63. Lebron, C.N.; Ofori, A.; Sardinas, K.; Luaces, M.; Natale, R.; Messiah, S.E. Barriers and Facilitators to Obesity Prevention
Dissemination and Implementation Efforts in the Childcare Centre Setting from the Provider Perspective. Child Care Health Dev.
2020, 46, 352–359. [CrossRef]

64. Dev, D.A.; Garcia, A.S.; Dzewaltowski, D.A.; Sisson, S.; Franzen-Castle, L.; Rida, Z.; Williams, N.A.; Hillburn, C.; Dinkel, D.;
Srivastava, D. Provider Reported Implementation of Nutrition-Related Practices in Childcare Centers and Family Childcare
Homes in Rural and Urban Nebraska. Prev. Med. Rep. 2020, 17, 101021. [CrossRef]

65. Benjamin Neelon, S.E.; Mayhew, M.; O’Neill, J.R.; Neelon, B.; Li, F.; Pate, R.R. Comparative Evaluation of a South Carolina Policy
to Improve Nutrition in Child Care. J. Acad. Nutr. Diet. 2016, 116, 949–956. [CrossRef]

66. Parsons, A.A.; Freedman, D.; Monteban, M.; Lee, E.; Hewitt, J.; Bebo, P.; Zubieta, A.C.; Ginnetti, S. Indicators of Readiness and
Capacity for Implementation of Healthy Eating Strategies in Child Care Settings Serving Low-Income Children. J. Nutr. Educ.
Behav. 2019, 51, 465–477. [CrossRef]

67. Chaufan, C.; Yeh, J.; Sigal, B. Advancing Family Health Through the Garden of Eatin’: On-Site Food Gardens in Early Childhood
Education. Am. J. Public Health 2015, 105, 625–628. [CrossRef]

68. Buscemi, J.; Berlin, K.S.; Rybak, T.M.; Schiffer, L.A.; Kong, A.; Stolley, M.R.; Blumstein, L.; Odoms-Young, A.; Fitzgibbon, M.L.
Health Behavior and Weight Changes Among Ethnic and Racial Minority Preschoolers and Their Parents: Associations Across 1
Year. J. Pediatr. Psychol. 2016, 41, 777–785. [CrossRef]

69. Vaughn, A.E.; Hennink-Kaminski, H.; Moore, R.; Burney, R.; Chittams, J.L.; Parker, P.; Luecking, C.T.; Hales, D.; Ward, D.S.
Evaluating a Child Care-Based Social Marketing Approach for Improving Children’s Diet and Physical Activity: Results from the
Healthy Me, Healthy We Cluster-Randomized Controlled Trial. Transl. Behav. Med. 2020, 11, 775–784. [CrossRef]

70. Kristiansen, A.L.; Bjelland, M.; Himberg-Sundet, A.; Lien, N.; Holst, R.; Frost Andersen, L. Effects of a Cluster Randomized
Controlled Kindergarten-Based Intervention Trial on Vegetable Consumption among Norwegian 3–5-Year-Olds: The BRA-Study.
BMC Public Health 2019, 19, 1098. [CrossRef]

71. Joseph, L.S.; Gorin, A.A.; Mobley, S.L.; Mobley, A.R. Impact of a Short-Term Nutrition Education Child Care Pilot Intervention on
Preschool Children’s Intention to Choose Healthy Snacks and Actual Snack Choices. Child. Obes. 2015, 11, 513–520. [CrossRef]

72. Chater, A.M.; Williams, J.; Courtenay, M. The Prescribing Needs of Community Practitioner Nurse Prescribers: A Qualitative
Investigation Using the Theoretical Domains Framework and COM-B. J. Adv. Nurs. 2019, 75, 2952–2968. [CrossRef]

73. Golden, S.D.; Earp, J.A.L. Social Ecological Approaches to Individuals and Their Contexts: Twenty Years of Health Education &
Behavior Health Promotion Interventions. Health Educ. Behav. 2012, 39, 364–372. [CrossRef]

74. Lucas, G.; Olander, E.K.; Salmon, D. Healthcare Professionals’ Views on Supporting Young Mothers with Eating and Moving
during and after Pregnancy: An Interview Study Using the COM-B Framework. Health Soc. Care Commun. 2020, 28, 69–80.
[CrossRef]

75. Kelly, K.; Colquhoun, H.; Levac, D.; Baxter, L.; Tricco, A.C.; Straus, S.; Wickerson, L.; Nayar, A.; Moher, D.; O’Malley, L.
Advancing Scoping Study Methodology: A Web-Based Survey and Consultation of Perceptions on Terminology, Definition and
Methodological Steps. BMC Health Serv. Res. 2016, 16, 305. [CrossRef]

76. Sheridan, S.M.; Fernandez, V.A.; Knoche, L.; Stacks, A.M.; Van Horne, B.S. Building a Real-World Evidence Base for Improving
Child and Family Outcomes Family Outcomes. J. Appl. Res. Children 2020, 11, 11. Available online: https://digitalcommons.
library.tmc.edu/childrenatrisk/vol11/iss1/11 (accessed on 4 December 2020).

77. Gubbels, J.S.; Stessen, K.; van de Kolk, I.; de Vries, N.K.; Thijs, C.; Kremers, S.P.J. Energy balance-related parenting and child-care
practices: The importance of meso-system consistency. PLoS ONE 2018, 13, e0203689. [CrossRef]

78. Benjamin Neelon, S.E.; Taveras, E.M.; Ostbye, T.; Gillman, M.W. Preventing obesity in infants and toddlers in child care: Results
from a pilot randomized controlled trial. Matern Child Health J. 2014, 18, 1246–1257. [CrossRef] [PubMed]

79. Schuler, B.R.; Fowler, B.; Rubio, D.; Kilby, S.; Wang, Y.; Hager, E.R.; Black, M.M. Building Blocks for Healthy Children: Evaluation
of a Child Care Center-Based Obesity Prevention Pilot Among Low-Income Children. J. Nutr. Educ. Behav. 2019, 51, 958–966.
[CrossRef] [PubMed]

http://doi.org/10.1111/j.1365-2214.2010.01205.x
http://doi.org/10.1097/FCH.0b013e318250bc25
http://doi.org/10.1111/cch.12752
http://doi.org/10.1016/j.pmedr.2019.101021
http://doi.org/10.1016/j.jand.2015.10.026
http://doi.org/10.1016/j.jneb.2018.09.004
http://doi.org/10.2105/AJPH.2014.302422
http://doi.org/10.1093/jpepsy/jsv165
http://doi.org/10.1093/tbm/ibaa113
http://doi.org/10.1186/s12889-019-7436-3
http://doi.org/10.1089/chi.2015.0028
http://doi.org/10.1111/jan.14170
http://doi.org/10.1177/1090198111418634
http://doi.org/10.1111/hsc.12841
http://doi.org/10.1186/s12913-016-1579-z
https://digitalcommons.library.tmc.edu/childrenatrisk/vol11/iss1/11
https://digitalcommons.library.tmc.edu/childrenatrisk/vol11/iss1/11
http://doi.org/10.1371/journal.pone.0203689
http://doi.org/10.1007/s10995-013-1359-x
http://www.ncbi.nlm.nih.gov/pubmed/24065371
http://doi.org/10.1016/j.jneb.2019.04.017
http://www.ncbi.nlm.nih.gov/pubmed/31229396

	Introduction 
	Methods 
	Identifying the Review Question 
	Identifying Relevant Studies 
	Data Abstraction and Synthesis 

	Results 
	Theme 1: Existence of Nutrition Policies, Standards or Guidelines 
	Theme 2: Education and Training Associated with the Intervention 
	Theme 3: Provider Beliefs and Confidence in Responsive Feeding 
	Theme 4: Partnership Development and Stakeholder Engagement 
	Theme 5: Availability of Resources 

	Discussion 
	Limitations 
	Implications for Research and Practice 
	Conclusions 
	References

