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Abstract
Purpose of Review Children’s eating behaviors are critical de-
terminants of their dietary intake and, hence, childhood growth.
Nutritional interventions among families with young children are
focused on parents as agents of change, with interventions in-
creasingly targeting family routines as drivers of children’s eating
and health outcomes. This review describes studies that have
acted on family routines in the context of preschoolers’ eating
and growth, summarizes their findings, and discusses the limita-
tions of current approaches to studying family routines and the
implications for future research.
Recent Findings We found that food availability and parental
offering of foods have been modified by several interventions
and linked to positive changes in child outcomes. Parent in-
terventions have had success in reducing controlling feeding
practices and improving self-efficacy related to child feeding,
but these have not been associated with long-term change in
child outcomes.
Summary We conclude that opportunities exist to strengthen
the definition, operationalization, and measurement of family
routine variables. Improvements in fidelity and process eval-
uation measures will be important for more efficacious inter-
vention development and dissemination.

Keywords Preschooler . Nutrition . Growth . Family eating
routines . Intervention

Introduction

Children’s eating behaviors are an important driver of their
dietary intake and, hence, childhood growth. Eating behaviors
that develop in childhood can persist into adulthood and in-
fluence nutrition across the life course [1, 2]. Early childhood
is therefore a critical window to shape life-long eating behav-
iors and dietary patterns. The preschool years represent a de-
velopmental period when children are learning about food
through repeated exposure, acquiring food preferences, devel-
oping the necessary motor skills to self-feed, and learning to
exert these preferences and skills [3]. Early childhood is a
period of rapid eating development that is concomitantly chal-
lenging and frustrating for caregivers [4, 5].

Among preschool children in the developed world, difficult
eating behaviors, such as food neophobia, food refusal, and
selective eating, are common [6]. These types of eating be-
haviors predictably emerge between ages 2 and 5 years [7] and
are associated with nutritional problems that are widespread
among preschool children, such as inadequate fruit and vege-
table intake and mixed associations with growth [8–11]. The
preschool years are an opportune time to intervene on eating
because children in this age group are increasingly autono-
mous in making choices about how much and what to eat,
yet their adult caregivers still exert a high degree of control
over the environment [12].

Extensive evidence supports that parents can shape chil-
dren’s eating and growth [12], and thus, nutritional interven-
tions among families with preschoolers are increasingly fo-
cused on parents as agents of change [13]. Numerous clinic-,
center-, and community-based interventions in this population
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target outcomes such as parent knowledge of children’s nutri-
tional requirements or parents repeatedly exposing their chil-
dren to vegetables [14–16]. Findings from these studies are
mixed; some show a positive intervention effect on children’s
eating or growth, while many do not [17, 18]. The variability
in effectiveness of interventions has been ascribed to their
differing theoretical frameworks, differences in implementa-
tion and fidelity of the interventions, as well as wide variation
in the outcomes assessed (and the rigor of these assessments)
across interventions [19].

One novel and promising approach to improving children’s
eating is to help parents to create and sustain family routines
[20]. Routines previously have been conceptualized as “the
activities we do each day from the time we wake up to the time
we go to sleep again at night” [21]. Research in the fields of
education and psychology has long shown that the structure,
security, and stability provided by routines support the devel-
opment of positive behaviors and academic achievement
among children [22–24]. In general, caregiving routines can
establish predictable environments which, in turn, support
learning through experience and choice—key aspects for young
children’s development [24]. In the study of developmental
aspects of children’s eating behaviors, cross-sectional, qualita-
tive, and longitudinal studies document a relationship between
eating-related family routines and children’s nutrition outcomes
[25–30]. Understanding the relations between family routines
and children’s outcomes and identifying essential elements of
routines and their relative impacts will be crucial for establish-
ing effective interventions to improve children’s eating.

In recent years, a number of interventions have been de-
signed to act on family routines as a way to promote healthy
eating and growth among preschool children. No reviews to
date have examined the types of family routines studied or the
effectiveness of these interventions. The purpose of the

current review is to describe the studies that have acted on
family routines in the context of eating and growth among
preschool children, to summarize their findings, and to discuss
the limitations of current approaches to studying family rou-
tines and the implications for future research.

We define family routines as the way families behave and
organize themselves to achieve their goals and specifically
concentrate on the variables that shape family routines related
to eating (see Fig. 1), as defined below:

1. Home environment routines: We focused on food avail-
ability, defined as the presence of particular foods in the
home.

2. Parent feeding routines: We identified the behaviors and
approaches used by parents to:

(a) Feed their children (parent feeding practices and styles)
(b) Model eating behaviors for their children such that, when

observed by children, they generate and shape eating-
related social norms for the family (role modeling)

(c) Create structure related to food and eating (mealtime
routines)

(d) Determine how and when foods are offered to children
(parental offerings of foods)

Last, we also included the construct of parental self-
efficacy, defined as confidence in the ability to exercise control
over one’s behaviors and to consistently enact those behaviors
[31]. Self-efficacy is focal to Social Cognitive Theory
(SCT)—a common theoretical framework for interventions
aiming for behavior change. Bandura posited that self-
efficacy is an essential component of “triadic reciprocality”:
personal factors, behavior, and environmental influences

Intervention

Target
Outcomes

Parent Feeding Routines

Feeding Practices & Styles

Role Modeling

Mealtime Routines including 

family meals, mealtime 

atmosphere, eating rules

Parental Offering of Foods at 

meals & snacks

Dietary 

intake targets

F/V

Energy

SSB

Lowfat milk 

Home Environment Routines

Food Availability

Healthy and Non-core

Child eating 

behaviors

Neophobia

Food Fussiness 

Satiety 

Responsiveness

Parent

Self-efficacy
Child growth

Body Mass 

Index (BMI) z

Fig. 1 Model utilizing the Social Cognitive Theory framework for examining the impact of interventions focusing on family routines to impact
children’s eating, dietary intake, and growth
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which interact to produce behavior change [32]. We therefore
conceptualized that self-efficacy would be an important ele-
ment to include when considering the effectiveness of inter-
ventions aimed at family routines and their impacts on child
eating and growth outcomes.

The primary questions addressed in this review are:

1. What family routines have been studied in the context of
nutritional interventions among preschool children?

2. Were these studies effective at modifying family routines
and, if so, do changes in family routines mediate the rela-
tionship between intervention impacts and child eating or
growth?

3. How can the limitations of current approaches to studying
family routines in nutritional research be addressed to
move the field forward and support optimal child eating
and growth?

Methods

Search Strategy

A search was conducted of two databases: Ovid Medline and
Embase. The search strategy was designed to identify peer-
reviewed articles that described home-based interventions,
targeting family routines related to child eating, among fami-
lies with preschool-aged children. The search was limited to
human studies, in English, published between January 1,
2000, and July 15, 2016 (see Table 1). The age range was
restricted to the category “Preschool Child: 1–6 years” in
Embase and “Preschool Child (2 to 5 years)” in Ovid
Medline. Observational, cross-sectional, and qualitative stud-
ies, as well as papers that were not an original research article,

were excluded. Pilot and feasibility studies were excluded
unless the study design was a randomized controlled trial.
Methods papers that did not include any results and review
papers were read to identify the types of family routines that
have been evaluated and the tools used to measure those rou-
tines, and then excluded. Studies that were conducted in a
developing country or focused solely on a special needs pop-
ulation (e.g., children with developmental delays) were ex-
cluded. Findings were categorized and reported by type of
family routine: (1) home environment routines (including
food availability) and (2) parent feeding routines (including
feeding practices and styles, role modeling, mealtime routines,
and parent offering of foods). Also considered was whether
self-efficacy was measured as a central outcome or a mediator
of other intervention outcomes. Studies that targeted any of
the above family routines as part of the intervention, as well as
studies that actually measured the above family routines at
baseline and post-intervention, were included in the final list
of publications for this review. For each publication, the fol-
lowing data were extracted and entered into a spreadsheet:
year of publication, study population (sample size, age range,
ethnicity, parent income or education level, urban or rural
location, country), study design, intervention description,
length of follow-up, outcomes, instruments, findings, author-
reported limitations, the types of routines that were intervened
on or measured, inclusion of the theoretical framework in
intervention design and assessment, and fidelity and process
evaluation measures. Studies in the spreadsheet were then
grouped by the type of family routine they addressed and
further sub-divided into studies that showed a positive inter-
vention effect and those that did not. In four cases, the articles
referred to other publications which reported other findings
from the studies’ primary or secondary aims. These articles
(n = 8) were then added to the list of studies, and the same
information as above was extracted from each article.

Results

Summary of Included Studies

The search strategy yielded 1946 articles. The 26 original
articles and 1 abstract that met the inclusion criteria are sum-
marized in Table 2. The table includes the study design and
population, intervention duration, assessment time points,
family routines targeted by the intervention, and a brief de-
scription of the interventionmethods. Also included in Table 2
are outcomes and how they were measured, findings, and
author-reported limitations, use of theory in intervention de-
sign, measurement of implementation fidelity, and process
evaluation. All of the studies evaluated an intervention, and
all but two studies were randomized controlled trials. The
majority of studies were conducted in the USA and

Table 1 Search terms for interventions targeting families with
preschool-aged children

Text words: parent* or mother or father AND pediatric or young child* or
toddler* or preschool* or pre-school* AND intervention* or
prevention or implement* or program* or curricul* or strateg* AND
feeding or eating or willingness to try or neophobia or pressure to eat or
self-efficacy or family meal AND Obes* or overweight or BMI or
weight or growth or diet or routine or schedule or daily

MeSH (OvidMedline): parenting or child or preschool or child rearing or
parent-child relations or father-child relations or mother-child relations
AND program development or program evaluation AND food habits
or eating or food preferences

Emtree (Embase): parent AND toddler or preschool child or child parent
relation or parental behavior or child rearing AND program
development or program evaluation or nutrition education or
intervention study or parenting education or early childhood
intervention or evidence based practice or health promotion AND
feeding or feeding behavior or child nutrition AND childhood obesity
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Australia; the remaining studies were conducted in the UK,
Canada, Denmark, and the Netherlands. Of the 26 studies, ten
reported changes in body size or composition and 21 reported
changes in dietary intake among children from pre- to post-
intervention. Approximately one third of the interventions
targeted a population at increased risk for poor nutritional
outcomes. While many of the interventions targeted routines
related to physical activity, sedentary behavior, or sleep, we
limited the findings for this review to eating-related family
routines. Intervention varied considerably in their intensities
(from telephone to in-person contacts), and content was im-
plemented via a variety of strategies which included group
sessions, home visits, individual consultations, mailed inter-
active kits, telephone-based motivational interviewing, news-
letters, print materials, and online modules. Almost all inter-
ventions targeted at least two family routines. Assessments of
family routine and eating-related variables were undertaken
using validated questionnaires, modified versions of validated
questionnaires, or questions that were not yet validated and
had been developed specifically for the study. Children’s
weight status was primarily assessed using anthropometry.
Length of follow-up in the studies ranged from immediately
post-intervention to 2 years, with most studies conducting
assessments at baseline and post-intervention only.

Home Environment Routines

Food Availability

Interventions that targeted food availability included in-per-
son, online, and telephone-based education, along with print
materials, to target the availability of fruits and vegetables,
non-core or high-calorie foods, and/or nutritious snacks. All
but one of these studies [35] were randomized controlled trials
and used short surveys or single questions to assess food
availability; only one study measured food availability by di-
rect observation [49]. Six studies focused on increasing avail-
ability of foods that promote healthy eating and growth. The
High 5 for Kids study showed that, compared to controls,
intervention parents reported a significantly greater increase
in the availability of eight different fruits and vegetables in the
home (0.45 vs. 0.26 fruits and vegetables) [35]. The
EMPOWER intervention had a similar effect on F/Vavailabil-
ity in intervention, vs. control, families [38, 39••]. Among
participants in the Kind, Assertive, Neutral, Dependable, and
Open-Minded parenting (KAN-DO) study, there was a non-
significant trend towards greater improvements in healthy
food availability in the intervention vs. control arm [45]. The
Learning about Activity and Understanding Nutrition for
Child Health (LAUNCH) study documented short-term im-
provements in household F/V availability that were not
sustained at the 12-month follow-up [49]. The Be Active,
Eat Right study [53] had no impact on the availability

of healthy foods in the household. The Healthy Habits study
reported no intervention effects on F/V availability; however,
availability mediated F/V intakes at the 12-month follow-up
[57•].

Four studies focused on reducing availability of foods that
are recommended to be eaten in limited amounts, or non-core
foods. In the LAUNCH study, the authors reported signifi-
cantly greater decreases in the number of high-calorie foods
available in intervention, vs. control, households (−1.3 vs.
−0.1 high-calorie foods) [49]. In the Miranos! Look at us!
We are Healthy! study, parents in the home-based intervention
group reported that their children consumed fewer sodas, can-
dy, sugar-sweetened beverages, and sweets compared to chil-
dren in the control conditions [47, 48]. The Be Active, Eat
Right study had no impact on household availability of un-
healthy foods [53]. Similarly, the Healthy Habits intervention
targeted and measured non-core food availability, but no long-
term effect of the intervention on non-core food availability
was noted [57•, 58•, 59].

All of the studies reported here measured child eating, di-
etary intake, and/or anthropometric outcomes, and some pro-
duced a favorable effect. This included increases in fruit or
vegetable intake [35, 38, 39••, 55, 57•, 58•], short-term de-
creases in non-core food intake [59], and greater decreases
in BMI z-score [49] or body fatness [44] for children in the
intervention groups.

Routines of Parent Feeding

Parenting Practices and Styles

Interventions focusing on feeding styles and practices includ-
ed telephone-based and in-person health education, as well as
print and computerized educational materials. Randomized
controlled trials and one randomized nested cohort study
assessed the effect of the interventions on feeding practices
and styles, most often measured by the self-report measure,
the Child Feeding Questionnaire [61], or items developed for
the particular study. In KAN-DO, Østbye and colleagues eval-
uated the effect of a parenting intervention on feeding styles
and practices and reported that instrumental and emotional
feeding significantly decreased in intervention mothers [45].
A study conducted by Hart and colleagues [36] also evaluated
changes in parent feeding practices following the Confident
Body, Confident Child (CBCC) intervention to promote
healthy eating and weight management. After controlling for
baseline scores, significant differences in instrumental feeding
(coercion or bribes), emotional feeding, and pushing to eat
(most often termed pressure to eat) were noted between inter-
vention parents and active and wait-list controls [36]. Harvey-
Berino and Rourke assessed the effect of an obesity preven-
tion plus parenting support intervention on parent feeding
practices and showed that intervention mothers reported
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decreases in restrictive feeding practices over time [37].
Essery and colleagues similarly found that a mailed newsletter
intervention was effective at reducing pressure to eat, but had
no impact on other feeding practices [33], and Wyse and col-
leagues also reported significant differences in pressure to eat
post-intervention, between treatment and control families, in
the Healthy Habits study [57•]. An evaluation of the Parents
and Tots Together intervention by Walton et al. documented
that, compared to controls, intervention parents used food as a
reward significantly less frequently post-intervention; howev-
er, this finding was not sustained at 9-month follow-up [54,
62]. Lastly, theMind, Exercise, Nutrition, Do It! (MEND 2–4)
for families of preschoolers focused on parenting practices
(e.g., managing fussy behaviors) but has not yet reported im-
pacts on parenting practices.

Other studies reported no intervention effect on parent
feeding styles or practices. Haire-Joshu et al. examined the
effect of H5-KIDS (High 5 for Preschool Kids) on non-
coercive feeding practices [35]. While the intervention was
designed to promote the use of non-coercive feeding practices,
the authors found that use of non-coercive feeding practices
actually decreased among intervention parents. In a study
among obese children with at least one overweight parent,
Stark and colleagues reported that parents exposed to the
LAUNCH intervention showed no change in restrictive feed-
ing practices or pressure to eat over the course of the study
[49]. However, the authors documented a significantly greater
decrease in authoritative and permissive parenting styles
among intervention vs. control parents.

Six of these eight studies measured child eating, dietary
intake, and/or anthropometric outcomes. From pre- to post-
intervention, six of the studies reported a significant and pos-
itive intervention effect, including decreases in child
neophobia and improvements in satiety responsiveness [46•],
and increases in fruit and vegetable intake among children
[57•], although in the case of High 5 for Kids, only for
normal-weight children and not for overweight children
[35]. As underweight children did not comprise a large per-
centage of the sample, a specific determination could not be
made for the effects on underweight children. Further, de-
creases in children’s energy intake [37] and in child BMIz
[49] were also reported. It should be noted that only in the
case of the Healthy Habits intervention [59] was change in
parent child-feeding strategies specifically tested as a mediator
of improvements in child outcomes. In Healthy Habits,
parent-reported child-feeding strategies (restriction and coer-
cive practices) were mediators of how the intervention influ-
enced the consumption of non-core foods.

Role Modeling

The majority of studies that evaluated the effect of role model-
ing did so utilizing telephone-based or face-to-face

interventions. Most of these interventions targeted and mea-
sured modeling of fruit and vegetable intake; two interven-
tions targeted, but did not measure, role modeling [37, 48].
Typically, role modeling has been measured using a one- or
two-item survey or by measuring the mother’s dietary intake
with a dietary recall or the Food Behavior Checklist, which
does not specifically measure the extent to which adults and
children eat together [63]. Two studies, Healthy Habits and
H5-KIDS, evaluated the number of times per week parents
consumed fruits and vegetables in front of their children [35,
57•]. The evaluation of H5-KIDS did not document a change
in role modeling of consumption from pre- to post-interven-
tion, though an increase in overall parent F/V consumption
was reported. In Healthy Habits, neither role modeling nor
parent intake of F/V was different between intervention and
control groups at any point post-intervention [57•, 58•, 60].
The KAN-DO study reported an intervention effect for
mothers’ fruit and vegetable intakes [45]. Two studies used
intervention messages to promote positive role modeling re-
lated to eating, but did not report whether the intervention
modified parental role modeling behaviors [37, 47, 59].

All seven of these studies measured dietary intake. Three
interventions reported reductions in energy or non-core food
intake [37, 42, 59], two interventions described increases in
fruit and vegetable intake [35, 57•], and one intervention
found greater decreases in fruit and vegetable intake in the
control group compared to the intervention group [42]. Two
studies investigated the effects of parental role modeling as a
mediator of child dietary intake, and one noted significant
positive effects of role modeling on children’s F/V intake [42].

Mealtime Routines

A wide range of mealtime behaviors and routines were
targeted and/or evaluated, including eating dinner together as
a family, mealtime atmosphere, the frequency of television
viewing during dinner, meal planning, preparing dinner at
home, mealtime rules, and mealtime structure and rules.
Some intervention studies specifically targeted mealtime rou-
tines and included their measurement while others included
messaging and content related tomealtime routines but did not
measure or assess change in mealtime behaviors as part of
intervention effects. One of the most frequently studied family
routines is eating dinner together as a family. Nine studies
measured the frequency of family meals [34, 36, 43, 45, 47,
52, 53, 56, 59]. However, only one intervention, Health
Exercise Nutrition for the Really Young (HENRY), reported
a positive impact on the frequency of family meals [56].

The CBCC study assessed the atmosphere of family meal-
times, including whether mealtimes provided structure and
social support, but atmosphere did not vary across interven-
tion and control groups post-intervention [36]. The Healthy
Start study assessed mealtime social climate (cozy vs.
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conflict-ridden mealtimes); the effects of the intervention on
this variable were not reported [43]. Four studies evaluated the
intervention effect on television usage during dinner. Three of
the studies described a significant intervention effect on chil-
dren eating a snack or dinner in front of the television or
television viewing during family meals [36, 45, 56], while
one study showed no effect [52]. The Healthy Habits inter-
vention targeted television viewing during dinner; however,
change in this variable was not evaluated from pre- to post-
intervention [57•].

A small number of studies also targeted meal planning [42,
52, 59] and preparing dinner at home [45, 52]. Three of the
four studies did not measure change in these mealtime behav-
iors over time, while one reported no significant change from
pre- to post-intervention [52].

The Be Active, Eat Right study [53], the Hassle Free
Mealtimes/Triple P study [41], and the MEND 2–4 study
[64] targeted rules and consistency related to mealtimes. van
Grieken et al. showed that intervention, compared to control,
families had more rules for healthy and unhealthy behaviors
post-intervention [53]. Skouteris and colleagues included a
workshop for parents about the importance of consistency
related to mealtimes, but did not measure a corresponding
variable, and therefore, it cannot be ascertained whether meal-
time structure and rules were influenced by the intervention
[46•, 64]. Morawska and colleagues reported significant inter-
vention effects but none related to mealtime practices and
routines [41].

Eleven of the 13 articles in this content area reported mea-
sures of eating, dietary intake, and/or anthropometric out-
comes among children, and five of the interventions resulted
in significant changes from pre- to post-intervention. Changes
included increases in fruit and vegetable intake [46•, 56, 57•],
satiety responsiveness [46•], and reductions in food neophobia
[46•], non-core food intake [59], and BMI [34]. One interven-
tion found greater decreases in fruit and vegetable intake
among control vs. intervention children [52]. No study report-
ed a direct or mediational effect of mealtime routines on child
outcomes.

Parental Offering of Foods

Five studies addressed both the availability of foods in the
household as well as how and when parents offered foods to
their children. Three studies showed that parental offering of
fruits and vegetables was positively affected by the interven-
tions [52, 57•, 59], while another did not [55]. Both the Family
Ties to Health [46•] and the Healthy Habits [57•, 59] interven-
tions separately assessed the effects of F/V availability and
parental offering of F/V to their children, though only the
Healthy Habits study reported a significant association with
children’s F/V intakes. Two studies evaluated or used inter-
vention messages to target parental offering of fruits and

vegetables, but the findings related to this variable have not
yet been published [43, 52]. The Eat Well Play Hard study
reported increases in parental offering of vegetables and low-
fat milk, which was associated with small increases in vege-
table intake, child-initiated vegetable snacking, as well as in-
creased consumption of low-fat milk at home [55].

Self-efficacy

Studies evaluating the effect of in-person, online, telephone-
based interventions that contained self-efficacy in the model
included six randomized controlled trials and one cohort pre-
test, post-test design. Self-efficacy was measured using sever-
al different surveys including the Child Adjustment and Parent
Self-Efficacy scale, the Parental Self-Efficacy for Child Diet
scale, the Parenting Self Agency Measure, and surveys devel-
oped specifically for studies. Positive intervention effects
were reported for self-efficacy for handling emotional and
behavioral behaviors (applied to mealtime) [41], preparing
healthy meals and encouraging children to eat healthy foods
before unhealthy ones [52], encouraging “good behavior,”
and setting limits related to mealtimes [56]. However, other
interventions were not successful with respect to influencing
self-efficacy for recognizing the child’s satiety cues (measured
by a single item developed for the study) [62], providing a
healthy diet, and solving problems with their child’s eating
habits [59].

Five of the six studies measured children’s dietary intake
and/or anthropometric outcomes. No study reported signifi-
cant associations between changes in parent self-efficacy
and children’s intake of F/V or BMIz, and few examined
self-efficacy as a mediator of intervention effects on child
outcomes. While the Healthy Habits study reported a signifi-
cant relation between parent self-efficacy and children’s con-
sumption of non-core foods, the intervention did not impact
significantly parent self-efficacy itself [59].

Discussion

We examined the evidence for effectiveness of interventions
that have focused on creating and strengthening family rou-
tines designed to improve children’s eating behaviors, dietary
intake, and growth. It should be noted that the majority of
interventions included in this review used routines to augment
children’s consumption of healthy foods and have done so in
the context of obesity prevention or treatment (rather than the
spectrum of child growth), though only half collected data
related to children’s weight outcomes. We concentrated on
childhood obesity because of its escalation globally over the
last four decades [65] and because of the increase in funding
mechanisms focused on preventing early childhood obesity
during the time period specified in our search (2000–2016).
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We identified studies reporting on 18 interventions, most of
which were randomized controlled trials and six of which
reported on data collection periods that were a year or more
post-intervention.

We examined family routines that included food availabil-
ity (both healthy and non-core foods), parent feeding practices
and styles, parent role modeling, mealtime routines (e.g., fre-
quency of family meals), and parental offering of foods (pri-
marily fruits and vegetables); we further explored whether
self-efficacy played a role in the effectiveness of the interven-
tions. A number of interventions reported positive impacts on
both food availability and parent offering of foods, and both
constructs were associated with increases in children’s intake
of both healthy and unhealthy foods. Changes in food avail-
ability and offering of foods were the only constructs associ-
ated with small changes in child weight status across all inter-
ventions [44, 49]. One study reported positive effects of offer-
ing food to children, over and above those reported for having
the food available in the home [57•]. These findings align with
Social Cognitive Theory which suggests that environmental
and behavioral components interact (along with personal fac-
tors) to explain behavior change [32]. In this case, purchasing
and making foods available is an initial step towards
impacting children’s dietary intake, but making the foods sa-
lient and accessible by actively offering them to children may
increase the impact of the environmental effects. However,
none of the studies reported sustained effects on children’s
food intake, suggesting that one-time interventions are insuf-
ficient to produce lasting changes in children’s dietary intake.

A number of studies reported intervention effects on par-
enting practices and styles, particularly the reduction of con-
trolling and restrictive feeding practices [33, 36, 37, 45, 57•,
58•]. Several interventions referred to content related to im-
proving mealtime atmosphere and structure, but results of this
facet of the interventions were largely null [35, 49] or unre-
ported. The existing child-feeding practices literature has prin-
cipally focused upon the negative impact of controlling feed-
ing practices on children’s eating and weight outcomes [66].
Instruments which measure feeding practices most often doc-
ument use of negative strategies and are dependent upon par-
ent self-report (e.g., [61]), which could lead to social desirabil-
ity response bias and obscure true intervention effects.
Alternatively, it may be that reduction in use of restrictive
practices is not sufficient to improve children’s eating and that
concurrently helping parents with supportive feeding prac-
tices, i.e., “catching parents doing something right,” could
be useful to explore in addition to diminishing unproductive
strategies.

Limited support was found for the effects of interventions
on parental role modeling, and only one study found evidence
of a linkage between changes in role modeling and child out-
comes [42]. Role modeling was operationalized and measured
inconsistently across interventions. In some, parent self-

reports of consumption of foods were assumed to be a proxy
for role modeling intake of those foods; in others, role model-
ing was specified as a process of consuming a food at a meal
with their children. The extent to which role modeling was an
active process (i.e., engaging with the child and drawing the
child’s attention to the fact that the parent is eating that food)
was, for the most part, undefined. Because of the lack of
specificity in defining role modeling, its measurement was
also highly variable and included quantifying foods con-
sumed, frequency of family meals in which specific foods
were consumed, and survey items which asked whether role
modeling occurred. It did not, however, include any measure-
ment of sibling impacts, which may also be important in con-
sidering role modeling. Given the variability in definition and
measurement, the extent to which role modeling is an effective
part of interventions cannot be determined.

Mealtime routines included a large range of examples and
were most frequently operationalized as eating together as a
family. Numerous observational studies have linked family
meals to positive child outcomes, including nutritional, scho-
lastic, and behavioral benefits [67]. Of the interventions
reviewed here, only one resulted in improvements in the fre-
quency of family meals [56]. Other dimensions of mealtime
routines were, for the most part, not measured or reported as
part of intervention impacts and none evaluated the relation-
ship between changes in family meals and child outcomes.

Mixed results were reported for intervention impacts upon
parental self-efficacy with positive impacts being reported for
efficacy for preparing healthy meals, managing difficult meal-
time behaviors, and setting limits related to mealtime and eat-
ing [41, 52, 56]. Self-efficacy is a central component of Social
Cognitive Theory and, as a personal factor in this theoretical
framework, interacts with both environmental and behavioral
factors. However, an individual’s self-efficacy varies across
behaviors; that is, high efficacy tomake healthy food available
does not necessarily confer the same level of efficacy on prep-
aration and ability to eat together as a family. Therefore, the
measurement of self-efficacy must parallel the goal and con-
tent of the intervention and the specific behaviors which are
targeted for intervention. In the studies we examined, mea-
surement of this construct ranged from general parenting
agency to efficacy that was quite specific to the behavior
and rarely was it examined in relation to changes in the target
behavior, environment, or child outcome.

A strength of most of the studies was that they were
randomized controlled trials and that some included lon-
gitudinal follow-up to ascertain the duration of interven-
tion effects. The majority based their intervention design
upon a theoretical framework, most often Social
Cognitive Theory, and attempted to measure many com-
ponents of the models. Some studies targeted or includ-
ed diverse populations who are at risk for health
disparities.
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All studies have their shortcomings. Common limitations
included (1) poor definition, and therefore inconsistent
operationalization, of the routine constructs; (2) assessments
with low specificity or limited evidence of psychometric per-
formance; and (3) analytic methods that were not, in general,
designed to test the effects of routines (either directly or in
mediation models) on child outcomes. Very few studies col-
lected or reported fidelity measures, and therefore, the ineffec-
tiveness of the intervention, or the degree and rigor with which
it was delivered, often could not be distinguished. Likewise,
the presence and quality of process evaluation were often in-
sufficient and not discussed in relation to intervention
findings.

Implications for Future Research

Child eating behaviors, food intake, and weight outcome are
influenced by a complex set of environmental and behavioral
variables and therefore require multicomponent interventions
to effect changes in their status. However, complex interven-
tions are difficult to design, implement, and assess in a manner
that allows for the estimation of effects of individual interven-
tion components. Beyond the need for improvements in con-
struct definition, operationalization, assessment, and increased
sophistication of intervention analyses, the application of im-
plementation science principles that include careful measure-
ment of fidelity and processes of implementation will advance
the delivery and efficacy of interventions [68]. These process-
es, when applied rigorously, help to determine dosage, reach,
and quality of intervention delivery but also illuminate barriers
to program implementation and opportunities for improve-
ments in intervention effectiveness. Implementation science
moves beyond outcome evaluation (i.e., results only) and pro-
gresses towards understanding the context and mechanisms
related to intervention findings. It also provides opportunities
for identifying adaptations that could improve effectiveness of
the existing intervention, rather than necessarily leading to
development of additional intervention programs. As demon-
strated in the studies presented here, the inclusion of addition-
al implementation techniques could greatly improve our un-
derstanding of intervention outcomes related to family rou-
tines, children’s eating, and growth outcomes.

Conclusions

Some evidence was found for the potential to successfully
intervene upon family routines, particularly home environ-
ment routines as well as some parent feeding routines.
Interventions reported positive impacts on parental self-
efficacy related to food preparation, managing children’s
problem behaviors and, to some extent, for developing limits

and structure for mealtimes. However, in very few cases were
the impacts upon family routines tested for their relation to
changes in intervention outcomes. Opportunities to advance
the science related to family eating routines and child out-
comes include the exploration of mediation and moderation
analyses of existing studies, and the inclusion of these vari-
ables in the design of future studies to improve our under-
standing of intervention findings. The application of imple-
mentation science principles could speed the development and
dissemination of effective programs.
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