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Abstract

Background Healthy Eating and Active Living Taught at Home (HEALTH) embeds healthy eating and activity content
within Parents as Teachers (PAT), a national home visiting program. HEALTH is evidence based to prevent weight gain
among mothers of young children. This secondary analysis aims to understand the factors associated with intention
and self-efficacy to deliver HEALTH among parent educators (home vising providers).

Methods This is a cross-sectional, secondary analysis of data from a trial evaluating the effectiveness of HEALTH
when delivered by parent educators as part of usual practice. Parent educators completed surveys following training
in the HEALTH intervention; demographic characteristics (including self-reported body mass index) were collected
in a baseline survey (pre-training). Surveys were based on two implementation science frameworks: Consolidated
Framework for Implementation Research (CFIR, implementation context) and Reach, Effectiveness, Adoption,
Implementation, and Maintenance (RE-AIM, implementation outcomes). Associations between intent to deliver
HEALTH (intent) and self-efficacy (SE) to deliver HEALTH, implementation context constructs and demographic
characteristics were explored using Pearson correlations (continuous variables) and t-tests (binary variable).
Relationships were considered significant if the p-value was <0.05.

Results Among the 149 parent educators who completed the survey, just over half identified as white/non-Hispanic
(53%), while just over a third identified as Hispanic. Participants reported having worked at their site for a mean of

4.7 years (standard deviation, SD=5.85), and the mean body mass index was 30.43 kg/m2 (SD=7.35). There was a
significant correlation between intent and SE, r=0.46 (< 0.0001). Most demographic characteristics (e.g., body mass
index, age) were not significantly correlated with either variable, however, intent and SE were both significantly lower
among white non-Hispanic parent educators than among those identifying as another race/ethnicity. Several other
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implementation context constructs such as evidence strength and quality, mission alignment, appeal, openness, and
relative advantage were positively correlated with both intent and SE; complexity was negatively correlated.

Conclusions When implementing healthy eating and activity content within community settings, it is important to
consider what factors may be related to provider intent and provider self-efficacy to deliver the content. Specifically,
mission alignment, complexity, evidence strength and quality, and relative advantage may be important.

Trial registration : NCT03758638 (https://clinicaltrials.gov/study/NCT03758638), registered Nov 29, 2018.
Keywords Healthy eating and activity, Implementation, Home visiting

Background

Community providers have important skills in interact-
ing with people, particularly those who may not be con-
nected with clinical care. Additional training in healthy
eating and activity content among those working in com-
munity settings can leverage the skills they already have
in reach and engagement. Given community organiza-
tions are not designed to deliver health promotion con-
tent, there is a need to explore factors (e.g., intention to
deliver interventions and provider self-efficacy regarding
content) associated with implementation outcomes [1, 2].
Potential factors to consider include contextual determi-
nants of implementation, such as characteristics of the
providers themselves (e.g., age, race/ethnic identity) and
aspects of the organization where they work, such as how
the healthy eating and activity content fits with the orga-
nization’s mission. Assessing these factors allows explo-
ration of whether they are related to implementation
outcomes such as adoption to better inform strategies to
support implementation [3].

Researchers have looked at the relationships between
contextual determinants and implementation outcomes
related to implementation in community settings such
as faith communities and early care and education orga-
nizations [4—6]. These studies have identified numerous
contextual determinants such as barriers and facilita-
tors to implementation, adoption, and sustainability [7].
Examples of contextual factors that have been evaluated
include: alignment with workflow/ routines, adequate
time to deliver intervention content, priorities, finan-
cial factors (e.g., reimbursement, cost), values regarding
health promotion, trust and rapport between implement-
ers and those they serve, awareness, knowledge, skills,
attitudes, confidence, and beliefs about the intervention.

It is important to expand the explorations of associa-
tions between these outcomes within community set-
tings in general, as this research has been limited to date
[2]. Given the diversity of community-based settings, it
is important to see if findings from faith-based and early
care and education settings are similar in home-visiting
organizations. Home visiting organizations operate dif-
ferently than faith-based and early care and education
settings as providers go out of the organization to par-
ticipant homes; home-visiting programs also serve the

whole family, rather than just the children in their care
as in early care and education settings [8]. Further, anec-
dotally, providers in ongoing studies have expressed dif-
ferences in their comfort with implementation based
on their own weight status. While comfort discussing
weight has been explored among other providers (e.g.,
school nurses) [9, 10], literature exploring relationships
between community-based providers weight status and
adoption and implementation of an intervention focused
on weight-related behaviors was not available. Further,
while some anecdotal reports suggest that providers
with higher BMIs appreciate the information and are
excited to share the information with those they serve,
while other reports providers with high BMI are hesitant
to discuss behaviors related to weight given their own
weight status. Implementation within home visiting is
important as they are experts in engaging with parents
and parental behavior and home environment are impor-
tant in shaping behavior and weight outcomes in young
children [11-14].

Parents as Teachers (PAT) is an international, evidence-
based home visiting program delivered through organi-
zations in all 50 states and several other countries. PAT
empowers parents as their child’s first and most influ-
ential teacher, encouraging positive parent-child com-
munication and increasing parents’ knowledge of child
development and ways to stimulate social and physical
development. HEALTH (Healthy Eating and Active Liv-
ing Taught at Home) embeds healthy eating and activity
content within PAT’s usual practice and is evidence-based
to reduce weight gain among mothers of young children
[15] and to improve to the home environment to support
healthy eating among parents and children [16]. This sec-
ondary analysis aims to understand the contextual deter-
minants that are associated with intention to deliver the
HEALTH intervention and the self-efficacy of parent
educators (home visiting program providers) to deliver
HEALTH (implementation outcomes) within home visit-
ing [17].

Methods

This is a cross-sectional, secondary analysis of data from
a cluster randomized trial evaluating the effectiveness
of HEALTH when delivered by parent educators as part
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of usual home visiting practice. Additional details of the
trial are published elsewhere; [17] briefly, it is a prag-
matic cluster randomized controlled trial to evaluate dis-
semination and implementation of the evidence-based
HEALTH intervention on weight among mothers with
overweight and obesity across the United States. Three
levels (mother, parent educator, PAT site) are consid-
ered; the current analysis focuses on the parent educator
level. Parent educators are hired from the communities
they serve, are trained and certified on the PAT Foun-
dational curriculum and model implementation (usual
care model), meet with parents and caregivers to coach
positive parenting skills and interactions; conduct regu-
lar child screenings; connect families to services and
resources as appropriate, and stay with families over time
[18]. All parent educators working at sites (clusters) ran-
domized to the HEALTH arm were eligible to partici-
pate in the study and the HEALTH training (training is
described below). Those interested in participating com-
pleted a verbal consent process with a study team mem-
ber before completing data collection surveys.

Parent educator training

From January 2018 through June 2024, parent educators
at PAT sites randomized to the intervention arm were
trained in the HEALTH curriculum. The curriculum
trainings took place over 10 hours (split between 2 days
based on the trainees’ schedules). The trainings included
education about healthy eating and activity, review of
curriculum materials, role-playing, and discussion.

Measures

Surveys were selected to measure the constructs in two
implementation science frameworks: Consolidated
Framework for Implementation Research (CFIR, imple-
mentation context) [19-21] and Reach, Effectiveness,
Adoption, Implementation, and Maintenance (RE-AIM,
implementation outcomes) [22, 23]. Survey measures
(e.g., Measure of Innovation-Specific Implementation
Intentions (MISII); Evidence-Based Practice Attitude
Scale (EBPAS)) were identified from the literature [24—
30] and had been previously pilot-tested among home
visiting staff [31]. The CFIR was originally developed
to guide understanding of the context for implementa-
tion including the providers delivering the intervention
(in this case parent educators delivering HEALTH), fac-
tor related to the intervention (in this case HEALTH),
and characteristics of the organization delivering the
intervention (in this case PAT sites). In 2022, the CFIR
framework was updated and an outcomes addendum was
suggested, which included antecedent outcomes (poten-
tial predictors of adoption or implementation) [20, 21].
In accordance with this update, a careful comparison
between the original framework and updated framework
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led to adaptations to how CFIR was operationalized in
the current study. Constructs were re-organized and re-
defined as suggested by the 2022 CFIR update and Out-
comes Addendum; some constructs were also moved
to the Outcomes Addendum. The RE-AIM framework
guides the assessment of implementation outcomes.
Table 1 shows how the survey measures used in the study
map to CFIR and RE-AIM. There were several constructs
of interest across the CFIR individuals/innovation deliv-
ers, inner setting, and innovations domains. One survey
measure was used to assess each of these constructs.
Within RE-AIM, which has broader domains without
underlying constructs, multiple survey measures were
used to assess the domain, including one survey measure
used to assess one of the two primary outcomes for the
current study, implementation intentions (RE-AIM adop-
tion). The other primary outcome in the current analysis
parent educator self-efficacy (CFIR individuals domain)
[31]. These frameworks are commonly employed in stud-
ies testing the implementation of healthy eating and
activity interventions within community settings [1, 4-7,
32, 33].

Data collection

Parent educators completed surveys following training in
the HEALTH intervention; demographic characteristics
(including self-reported height and weight, used to cal-
culate body mass index) were collected in a baseline sur-
vey (pre-training). Data collection ranged from February
2019 to May 2023.

Analysis

Scales were calculated as the mean of the included items
(Table 1) as recommended by previous use of the sur-
veys. All variables except race/ethnicity were treated
as continuous variables; race/ethnicity was categorized
as (White, Black/African American, non-Hispanic;
and Hispanic). For parent educators with missing data
for any item in a scale, that entire scale was treated as
missing, and for bivariate analyses, any parent educa-
tor with a missing values for either of the two variables
was dropped from that analysis. Thus, the sample size for
each univariate variable and bivariate test is presented.
Associations between intent to deliver HEALTH (intent)
and other constructs from CFIR and RE-AIM as well as
demographic characteristics were explored using Pearson
correlations (continuous variables) and t-tests (binary
variable). This analysis was repeated for self-efficacy (SE)
to deliver HEALTH. A formal power calculation was not
used to determine the sample size for this analysis. Rela-
tionships were considered significant if the p value was
less than 0.05.
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Results

Of the 169 participants who completed the baseline
survey 149 completed the survey post training in the
HEALTH curriculum. The number of participants for
each survey measure is shown, as participants could skip
any items the preferred not to answer (Table 1). Just over
half of participants identified as white/non-Hispanic
(53%), while just over a third identified as Hispanic. Par-
ticipants reported having worked at their site for a mean
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of 4.7 years (standard deviation, SD =5.85) and had been
at their job a similar amount of time 4.3 years (SD =5.56).
The mean body mass index was 30.43 kg/m? (SD = 7.35).
There was a significant correlation between the two
outcome variables of implementation intentions and self-
efficacy (r=0.46, p<0.0001, n=139). Most demographic
characteristics (i.e., body mass index, age, or years at job/
site) were not significantly correlated with either out-
come (Table 2). However, implementation intentions

Table 1 Descriptive statistics of CFIR implementation determinant and RE-AIM implementation outcomes survey measures

CFIR/RE-AIM Domain/ Construct Sample item # of N Mean Std
items” Dev
Individuals Domain: Innovation Deliverers
Knowledge and Beliefs About HEALTH(30)* I don't know what a Healthy Lifestyle curriculum is.” 4 145 290 047
PE Characteristics: Self-Efficacy(26, 28)° I'am confident that | can implement HEALTH as prescribed at 4 140 640 0.73
our site.

PE Characteristics: Demographics
Self reported body mass index

Age (years)

Years working at site

Years working at current position
Race/Ethnicity

White, non-Hispanic

Black/African American, non-Hispanic
Hispanic

Inner Setting Domain

Mission Alignment(26, 28)

CFIR Innovation domain
Innovation Complexity®

Evidence Strength and Quality

Innovation Relative Advantage®

RE-AIM Adoption
Implementation Intentions®
Appeal(24)¢

Requirement (24)¢

Openness(24)
RE-AIM Implementation
Divergence(24)°

135 3043 735
146 3952 12.34

146 471 5.85

145 426 5.56

n %

70 5303

17 12.88

45 3409
HEALTH fits well with the mission or overall goals of our site. 4 142 634 1.00
The HEALTH curriculum would require complex teaching 4 146 3.66 0.58
strategies.”
The proposed implementation of HEALTH should be effective, 3 121 437 067
based on current scientific knowledge.
In general, the HEALTH curriculum would be more effective 4 144 345 0.49

in helping women avoid gaining weight than our current
curriculum practices.
N Mean  Std

Dev
| will use all aspects of HEALTH with families 3 145 331 0.72
If you received training in a curriculum that was new to 4 146 3.9 0.63
you, how likely would you be to adopt it if it was intuitively
appealing?
If you received training in a curriculum that was new toyou, 4 144 259 1.14
how likely would you be to adopt it if it was required by your
supervisor?
I like to use a new curriculum to help families. 3 145 339 0.61
Experience working in the field is more important than using 4 142 297 0.86

a manualized curriculum.?

“#, number of items, N, mean, and SD are for the scales, sample items are listed for reference

?Response options: Strongly disagree; Somewhat disagree; Somewhat agree; Strongly agree

PQuestions were reversed coded

“Question wasn't reverse coded in the reference paper. However, we reversed coded based on common sense

dResponse options: Strongly disagree; Disagree; Somewhat disagree; Neither agree or disagree; Somewhat agree; Agree; Strongly agree; Don’t know

®Not at all; To a slight extent; To a moderate extent; To a great extent; To a very great extent

Abbreviations: CFIR, Consolidated Framework for Implementation Research; RE-AIM, Reach, Effectiveness, Adoption,

Implementation, and Maintenance; PE, parent educators; N, sample size; SD, standard deviation
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Table 2 Bivariate relationships between Self-Efficacy and intent
to deliver HEALTH and survey measures assessing constructs
from CFIR and RE-AIM:

Pearson Correlation Coefficients

(rlp)’
Intent n Self-Effica- n
cy at Post  (SE)
CFIR Constructs
Self-reported body massindex -0.04 (0.68) 134 0.04 (0.63) 128
Age (years) -0.09(0.29) 144 0.00(0.95) 139
Years working at site -0.02 (0.83) 144 0.00(0.97) 139
Years working at current -0.05 (0.55) 143 0.08(0.38) 138
position
Knowledge and Beliefs About ~ 0.13 (0.11) 144 0.23 140
HEALTH (0.0069)
Mission Alignment 0.29 141 048 137
(0.0005) (<0.0001)
Innovation Complexity 0.22 145 037 140
(0.0074) (<0.0001)
Evidence Strength and Quality ~ 0.31 120 041 117
(0.0007) (<0.0001)
Innovation Relative Advantage  0.26 143 027 138
(0.0017) (0.0011)
RE-AIM Domains
Appeal 045 144 036 139
(<0.0001) (<0.0001)
Requirement -0.06 (044) 142 -0.10(0.25) 137
Openness 0.69 144 046 139
(<0.0001) (<0.0001)
Divergence -004(067) 141 -004(063) 136

“all analyses are unadjusted

Abbreviations: CFIR, Consolidated Framework for Implementation Research;
RE-AIM, Reach, Effectiveness, Adoption, Implementation, and Maintenance; PE,
parent educators; N, sample size; SD, standard deviation

were lower among parent educators who identified as
white non-Hispanic (mean=3.07, SD =0.78) than among
those identifying as another race/ethnicity (mean=3.52,
SD =0.62); this was also the case for self-efficacy (mean
among parent educators identifying as white non-His-
panic=6.27, SD=0.87; mean among parent educators
not identifying as white non-Hispanic=6.58, SD =0.46).
These differences were both statistically significant
(implementation intentions: -t=3.72, p=0.0003; self-effi-
cacy: t=-2.61, p=0.01).

Measures for several other implementation context
constructs within the innovation domain in CFIR were
positively correlated with self-efficacy and implemen-
tation intentions. The relationship was positive with
evidence strength and quality (self-efficacy: r=0.41,
p<0.0001; intent: »r=0.31, p=0.0007) and relative advan-
tage (self-efficacy: r=0.27, p=0.0011; intent: r=0.26,
p=0.0017). The items measuring complexity were reverse
scored, so the positive correlation indicates self-efficacy
(r=0.37, p<0.0001) and implementation intentions
(r=0.22, p=0.0074) increase as complexity decreases.
Awareness of the intervention, which CFIR describes as
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a characteristic of the individual delivering the interven-
tion, was only significantly correlated with self-efficacy
(r=0.23, p=0.0069), not with implementation intentions
(r=0.13, p=0.11). Mission alignment, a construct in the
CFIR inner setting domain, was positively correlated with
both self-efficacy (r=0.48, p<0.0001) and implementa-
tion intentions (r=0.29, p =0.0005). Adoption and imple-
mentation, two implementation outcomes suggested
by RE-AIM, were each correlated with implementation
intentions and self-efficacy, but only by one metric for
each outcome (Table 2).

Discussion

This study explored contextual determinants that pre-
dict intention to deliver the HEALTH intervention and
the self-efficacy of parent educators to deliver HEALTH.
Organizing the study based on the CFIR and RE-AIM
frameworks allows the findings of the current analysis
to be integrated with existing literature on implementa-
tion of healthy eating and activity interventions within
community settings [1, 4-7, 32, 33]. Survey measures
assessing a number of constructs from the CFIR were
positively related to self-efficacy and intentions to deliver
the HEALTH intervention including from the CFIR inno-
vation domain (complexity, evidence strength and qual-
ity, and relative advantage), a CFIR inner setting domain
(mission alignment), and the RE-AIM adoption and
implementation domains. The study did not find a rela-
tionship with body mass index or identify differences
by most sociodemographic characteristics; however,
self-efficacy and implementation intentions were lower
among parent educators who identified as white non-
Hispanic than among those identifying as another race/
ethnicity.

The findings that characteristics of the innovation are
correlated with the extent the innovation is taken up in
practice are aligned with the findings of other studies in
settings serving families with young children. For exam-
ple, in a study exploring implementation of a healthy
eating intervention in early care and education settings,
Swindle et al. found positive correlations between per-
ception of innovation, relative advantage and level of
institutionalization and fidelity to the WISE (We Inspire
Smart Eating) intervention [34]. This suggests the impor-
tance of developing interventions to be delivered in
community-based settings with the providers who will
be asked to deliver them and in a way that supports a fit
of the intervention with practice. Involving providers in
developing interventions supports a development pro-
cess where the final intervention has a relative advan-
tage to the current practice and is not perceived as overly
complex [35-37].

When considering the characteristics of the provid-
ers themselves, it is interesting that self-efficacy and
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implementation intentions were lower among par-
ent educators who identified as white non-Hispanic
than among those identifying as another race/ethnic-
ity. This may have implications for HEALTH impact on
health equity, given the greater burden of chronic dis-
eases among Americans who identify as Black or Afri-
can American. Other literature in community settings
has also found greater intervention uptake among pop-
ulations who have been minoritized. When exploring
implementation of a healthy eating and activity interven-
tion in churches, Wilcox et al. found differences by race,
though at the organizational level (i.e., predominantly
African American (versus White) congregations), with
greater implementation of the Faith, Activity, and Nutri-
tion intervention at predominantly African churches [5].
Additional research is needed to understand the potential
for providers in other community settings, particularly
home visiting, to adopt and implement healthy eating
and activity interventions, given the diversity of popula-
tions they serve and the importance of healthy eating and
activity interventions within the home environment.
Further, while it might be expected that body mass
index of parent educators is associated with their self-
efficacy and/or intent to deliver an intervention, pre-
vious work among healthcare providers exploring the
barriers to delivering healthy weight content has found
mixed results [9, 10]. Similarly, this study did not find a
statistically significant association between body mass
index of parent educators and their self-efficacy and/or
intent to deliver an intervention; further research among
community providers should investigate this finding.
Particularly in community settings, where discussing
behaviors related to health and weight are not part of the
typical practice, it may be assumed that providers may
be uncomfortable discussing these topics, particularly
if their feelings regarding their own weight and weight-
related behaviors are complicated; however empirical lit-
erature describing this relationship was not available. In
the context of home visiting, it is typical for providers to
discuss challenging issues related to parenting (e.g., dis-
cipline). Parent educators remind the parents that they
are not perfect parents themselves, and this type of rela-
tionship building may thread through how parent educa-
tors are able to adopt and implement a healthy eating and
activity intervention. As part of routine practice, parent
educators are trained to discuss challenging topics and
to leverage the strong relationships they build to support
discussing topics they may initially find uncomfortable.
This study is strengthened by its attention to imple-
mentation-related factors, as guided by CFIR and RE-
AIM, with a community-based home visiting model and
inclusion of sites across the United States. The study is
limited by the secondary and cross-sectional nature of
the design, which prevents an understanding of causality.
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In addition, the study did not have a mechanism to assess
why parent educators did not complete the post-training
survey, but participants were assured that participation
in each aspect of data collection was voluntary. Further,
all measures are self-reported, and the outcomes assessed
are the parent educators’ self-efficacy and intentions to
deliver the intervention rather than their actual delivery.
Future work should explore longitudinal and experimen-
tal designs and assess actual intervention delivery to bet-
ter understand the relationships this analysis identified.

Conclusions

Community providers have important skills in interact-
ing with people, particularly those who may not be con-
nected with clinical care, yet when implementing healthy
eating and activity content within community settings, it
is important to consider what factors may be related to
provider intent and provider self-efficacy to deliver the
content. Specifically, mission alignment, complexity, evi-
dence strength and quality, and relative advantage may be
important given providers at community organizations
that not designed to deliver health promotion content
may have limited experience with such content. Future
work is needed to develop strategies to best support
providers in community settings with delivering health-
related content.

Abbreviations

HEALTH  Healthy Eating and Active Living Taught at Home

PAT Parents as Teachers

CFIR Consolidated Framework for Implementation Research

RE-AIM Reach, Effectiveness, Adoption, Implementation, and Maintenance

SE Self-efficacy
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