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1. Introduction

Programs to combat childhood obesity have grown in scope over the
past decade, yet childhood obesity continues to be a problem especially
for minority and low-income youth (Koplan et al., 2005; Ogden et al.,
2014). Rising obesity prevalence for American Indian and Asian
American youth is concerning for future incidence of Type 2 diabetes
(Fujimoto, 1995; MJ and Boyko, 2004). African Americans at 22.0%
and Hispanics at 25.8% have the highest percentage of obese youth
(Hales et al., 2017). Native American youth obesity rates are higher
earlier in life than in other groups (Schell and Gallo, 2012), with 31.2%
of Native American preschoolers classified as obese compared to 18.2%
of all preschoolers (Anderson and Whitaker, 2009). Lack of access to
healthy foods and poor community design contribute to these uneven
health outcomes among populations (Marmot, 2005). These social de-
terminants of health are exacerbated by structural racism as it codifies
unequal distribution of goods into society's customs, practices, and
laws, thus challenging communities of color from achieving health
equity (Jones, 2000). The Institute of Medicine recommends environ-
ment and policy changes as essential components of equitable obesity
prevention because of their population-wide reach and long-term ef-
fectiveness.

Urban communities and cities have been the focus of most health
studies, leaving rural communities understudied (Glickman et al., 2012;
Koplan et al., 2005; Kohl, 2013; U.S Department of Health and Human
Services, 2015). Rural environments are not designed to promote active
living and lack the resources for recreational and utilitarian physical
activity options (Hansen et al., 2015; MRU et al., 2016). Urban, sub-
urban and rural geographies are all areas of concern because while
disparities are widening overall, children living in rural areas are be-
tween 5% and 25% more likely than those in metropolitan areas to be
overweight or obese (Lutfiyya and Lipsky, 2007; Patterson et al., 2004;

Davis et al., 2011), with rural minority children at highest risk for
obesity (Kenney et al., 2014). From middle to high school, sex is most
correlated with a decrease in moderate-to-vigorous physical activity,
correlated with higher rates of youth obesity (Nader et al., 2008).

Minority youth obesity prevention programs that focus on in-
dividual-level short-term solutions may be less sustainable (Fialkowski
et al., 2014; Summerbell et al., 2005) given the complexity of obeso-
genic environments that powerfully influence individual choices and
health outcomes (Popkin et al., 2005). The challenges to advance
obesity interventions for low-income racial and ethnic minority youth
are complex, requiring alternative strategies to those that have yet to
produce results for this vulnerable group. An underutilized option that
can promote youth empowerment and improved health behaviors is
advocacy training (Millstein and Sallis, 2011). Programs designed
around racial equity that create policy, systems, and environmental
(PSE) changes are necessary, especially when working with margin-
alized youth (Summerbell et al., 2005). Youth advocacy, initially
documented in the research literature on tobacco control, is one in-
tervention that has shown improvements in youth attitudinal and be-
havioral changes, including self-efficacy and overcoming barriers to
prevention in urban and rural settings (Holden et al., 2004; Kulbok
et al., 2008; Ribisl et al., 2004). Similarly, pilot studies on youth ad-
vocacy for obesity-related PSE change report positive short-term out-
comes on youth participants (Martin, 2010; Millstein et al., 2016a;
World Health Organization, 1992).

Besides the potential to improve physical activity and diet, ad-
vocacy acts to empower youth, which can have positive social and
emotional development outcomes (Linnenbrink and Pintrinch, 2002).
Opportunities for marginalized youth to actively address inequalities
help them gain agency, efficacy, and hope (Whitehead, 2009). How-
ever, further evaluation is necessary to interpret the youth advocacy
training program central to these results.
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This paper expands the original Youth Engagement and Action for
Health (YEAH!) curriculum, building upon the importance of addres-
sing youth overweight and obesity among historically underserved
populations that vary by these factors: place/geography, race/ethnicity,
and sex (Linton et al., 2014; Millstein et al., 2016b). The prior study
built a conceptual model that targets youth advocacy for health beha-
vior change (Cain et al., 2014). The model includes the themes and
subscales used in the present study. Further, the present study builds
upon the prior one by specifically targeting diverse communities
around place/geography, race/ethnicity, and sex of youth participants.
We use the prior study's model to evaluate how training youth to be
advocates for physical activity, environment, and policy changes can
also create positive individual changes in youth participating in the
YEAH! Curriculum (World Health Organization, 1992). Table 1 shows
the adapted conceptual framework that includes three broad themes
related to advocacy success: (1) Intervention processes; (2) Youth
psychosocial factors, participation, hypothesized drivers of change
(YPF); and (3) Proximal outcomes (PO) assessing individual youth
changes. YPF is broken into subthemes: perceptions and knowledge,
and skills. PO also has subthemes: nutrition and physical activity, and
advocacy related. These themes represent the framework for the pre-
sent study's analysis.

The primary aim of this exploratory study was to assess the impact
of youth advocacy training on participants' attitudes and beliefs about
their ability to be advocates, self-efficacy for health behavior change,
and their role in changing the built environment to support physical
activity. Both student and adult leaders were surveyed, but the youth
response is the subject of this paper. The study is considered ex-
ploratory with the overall aim of assessing differences in advocacy
training impact across multiple diverse low-income youth subgroups of
place/geography, race/ethnicity, and sex using the emerging strategy of
youth advocacy for PSE change.

2. Methods

2.1. Study design

The YEAH! Curriculum, initially designed by the San Diego County
Childhood Obesity Initiative, was a 10-week program that worked with
youth groups and their leaders to teach advocacy for improving phy-
sical activity and nutrition assets in their communities (Cain et al.,
2014). It guided groups through neighborhood assessments of facilities
they select (e.g., parks, schools) based on their own community needs.
Over the course of the program, youth focused on understanding the
problems that arose in the neighborhood assessments, brainstorming
solutions, and presenting their recommendations for improvements to
school, community, and other relevant decision-makers.

For this study, the research team focused on the physical activity
dimensions of the original curriculum, removing nutrition assessments
and adding the Microscale Audit of Pedestrian Streetscapes (MAPS)
(Cain et al., 2014) to assess neighborhood walkability. Participants
completed one to four of these physical activity-focused assessments
included in the curriculum. Incorporation of more than one assessment
led several clubs to extend their participation period from 10 to
12 weeks.

The study team recruited youth-focused organizations located in
low-income communities that served primarily youth of color. In all
cases, the selected groups were pre-existing, established for the larger
organization's purpose, and may have included youth who were not
members of the target study population. No youth were excluded from
participating in the YEAH! program activities by the larger host orga-
nizations. Only data from those in the target populations were included
in the analysis.

While the YEAH! program was scheduled to be a 10-week curri-
culum, the flexible design allowed clubs to cater the timing to fit what
was best for their youth. For example, some YEAH! clubs located in

schools took a break from the curriculum while students were in
testing. Other clubs extended their timelines based on decision-maker
availability. Some afterschool programs had summer participation. All
of the clubs followed the structure of the YEAH! curriculum.

2.2. Recruitment

Organizations were recruited from low-income urban, suburban,
and rural neighborhoods in California, Florida, Georgia, Hawaii, Maine,
Maryland, Virginia, and Washington, DC. Low-income communities
were defined in this study as census tracts with more than 20% of the
population living below poverty. Host organizations were located in
communities where a large proportion of the study's target race/eth-
nicity population resided.

Initial recruitment focused on Boys and Girls Clubs (BGC) with
support from a local BGC staff member who served as the study liaison
and lead recruiter. The study team mailed flyers to target BGCs, then
followed up with phone calls explaining the program to organizational
leadership. This recruitment method proved ineffective given the high
value placed on relationships and trust by these organizations. Few
groups joined as a result of these initial recruitment efforts. The study
team revised the recruitment plan by working with leadership and
youth advocates from BGC National, local youth-serving organizations,
community leaders in areas with high percentages of the target popu-
lation, and through contacts made available to us through our advisory
board. The final list of participating organizations included BGCs, Big
Brothers and Big Sisters, YMCAs, schools, and umbrella youth-serving
organizations that have multiple service locations. Botchwey et al.
provides additional details on the recruitment strategies and results
(Botchwey et al., 2020).

Once organizations agreed to participate, their designated club
leader(s) attended either a 3-h in-person or online training, after which
they completed the necessary paperwork to begin recruiting students.
In addition to the initial training, adult leaders received weekly gui-
dance videos on what to expect in the next session and how to prepare,
along with weekly phone calls from the project manager to support
consistent delivery of the curriculum. Club adult leaders were re-
sponsible for recruiting youth and collecting all forms and surveys, as
well as executing the YEAH! curriculum. The project required signed
consent forms from youth, parents and adult leaders. In addition to
English, the parental consent forms were available in Spanish and
Chinese. All forms and procedures were approved by the study team's
home institution's IRB (Protocol H16465). Participating clubs received
$1500 in funding to administer YEAH!, while youth participants and
adult leaders received a $50 stipend at the end of the project.

2.3. Retention

The study experienced retention challenges early in the im-
plementation period. Two clubs dropped out of the study when the
adult leaders left their organizations. This caused a drop in study par-
ticipants with 190 at baseline and 137 participants at completion.
YEAH! study researchers felt comfortable with this 72% retention rate
as each demographic group (race/ethnicity, place, sex) saw similar
attrition to that of the overall dropout (see Table 2).

2.4. Participants

The sample used in this analysis included n = 137 middle school
aged (range 11–14 years old; mean = 12.2; SD = 0.95) minority youth
attending 18 youth-serving organizations (e.g., schools, Boys and Girls
Clubs, Big Brothers Big Sisters) located throughout the U.S. Youth
completed pre- and post-intervention assessment surveys allowing a
matched-pair comparison of differences over time. As shown in Table 3,
the analysis sample included 59 boys and 78 girls; the five race/ethnic
groups compared were African American/Black (n = 43), Latino
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(n = 19), Asian American, Pacific Islander/ Native Hawaiian (n = 33),
multiracial (n = 25), and non-identified (no race/ethnic response or
prefer not to answer) (n = 17). Based on the location of their club or
school, participants were also classified by ‘place’ as living in urban
(n = 62), suburban (n = 59) or rural (n = 16) geographic areas using
the National Center for Health Statistics Classification Scheme for
Counties (Ingram and Franco, 2013). Youth participants self-identified
their sex (male or female) and race/ethnicity on both the pre- and post-
intervention assessment survey.

2.5. Data collection

During the first and last YEAH! Club sessions, students filled out pre-
and post-intervention surveys that were based on validated YEAH!
questionnaires (Cain et al., 2014). Students filled out surveys with
paper and pencil, taking approximately twenty minutes to complete.
Paper and pencil were used rather than a web-based interface due to
varied internet access challenges and availability across participating
YEAH! clubs, and our desire to standardize data collection. The pre-
intervention survey had forty questions as well as basic descriptive data
including race/ethnicity, sex and age. Students had the option to choose
more than one race/ethnic category. A majority of the “attitudes and
beliefs” questions used this 5-point Likert scale response options: 1
(strongly disagree), 2 (disagree), 3 (neutral), 4 (agree), or 5 (strongly
agree). The “active participation” subscale was reverse coded, 1
(strongly agree) to 5 (strongly disagree), so that higher scores reflected
better responses to negatively worded items. Reported scores for phy-
sical activity and nutrition questions were based on days per week,

servings, or counts as appropriate for the question. The post-interven-
tion survey included items from the pre-intervention questionnaire for
pre-post comparisons, and additional questions regarding group and
advocacy outcome efficacy, group resiliency, and intent to remain in-
volved (Cain et al., 2014).

2.6. Study measures

Based on the previously validated youth advocacy measures (Cain
et al., 2014) twenty-three scale scores were constructed by computing
means of relevant item responses. There were 13 pre-post intervention
scales to assess changes in student responses over time, and 10 post-
only scales to measure student attitudes and behavior that were only
relevant post intervention. The scales can be categorized conceptually
into five categories of measures (see Table 1): (1) Intervention Process:
‘group resiliency’, ‘group cohesion’, ‘roles and participation’, ‘group
members shared beliefs’, ‘group belief in positive outcome’, ‘opportu-
nities for control in group work’, and ‘coordinator/leader character-
istics’, (2) YPF perceptions: ‘self-efficacy for health and advocacy be-
haviors’, ‘active participation’, ‘optimism for change’, ‘peer support for
healthy behaviors’, ‘group resiliency’ and ‘advocacy outcome efficacy’,
(3) YPF Knowledge and Skills: ‘assertiveness’, ‘participatory compe-
tence and decision making’, ‘pride in group work’, ‘group outcome ef-
ficacy’, and ‘health advocacy history’, (4) PO Nutrition and Physical
Activity: ‘meeting physical activity recommendations’, ‘sports/physical
activity enjoyment’, ‘active transportation’, ‘servings of fruit and ve-
getables’, and ‘fast food servings a week’, and (5) PO Advocacy Related:
‘intent to remain involved’, ‘group advocacy’, and ‘personal advocacy
activities since starting YEAH!’ (see Table 1) (Cain et al., 2014).

2.7. Statistical analyses

All data analyses were done using SPSS v.25. Descriptive statistics
were used to examine distributional characteristics of all measures to
ensure there were no improbable outliers. To examine the impact of the
YEAH! curriculum on student attitudes and behaviors by place, race/
ethnicity, and sex subgroups, the SPSS Mixed procedure was used so
that participant clustering within club organizations could be adjusted
for as a random effect and within-person clustering over time (i.e., pre-
and post-assessments) could be tested for as a repeated measures effect.
“Age” was used as a covariate to adjust for potential differences in
outcomes related to participant age.

Dependent variables in the repeated-measures models were the 13
scales measured both pre- and post-advocacy training. Models con-
tained three between-group factors (place, race/ethnicity, sex) and one
within-group repeated measures “time” factor (pre- versus post-mea-
sures). The interaction effects for place*time (i.e., changes by place
type: rural, suburban, urban from pre- to post-assessment), race/eth-
nicity group*time, and sex*time were tested in all 13 models as fixed
effects, age was included as a covariate, and club/organization was
adjusted for as a random effect. Interaction effects between “time” and
each of the three between-group factors were tested in each model to
assess whether any mean changes from pre- to post-training differed
across the place (rural, suburban, urban), race/ethnicity, or across sex
(girls and boys). For the 10 post-only outcomes, the Mixed analysis
procedure also was used to adjust for participant clustering within or-
ganizations as a random effect. Place, race/ethnicity, and sex subgroup
measures were the independent variables (with age as a covariate), and
the main effects for each independent variable were tested to examine
subgroup differences in the post-only scale means. Adjusted post-hoc
pairwise comparisons were examined to inform description of sig-
nificant (p < .05) subgroup differences. Per the overall aim of this
paper and to simplify presentation, interpretation, and discussion of
findings, only significant effects (p < .05) for “time” (pre-post
changes) and “interactions” (group-by-time effects) are presented in
tables and figures.

Table 2
Retention by YEAH! Club.

Club Data collection period Pre-surveys Pre-post paired surveys

Club 1 March – May 6 6
Club 2 March – May 12 9
Club 3 July – September 17 17
Club 4 December – February 4 4
Club 5 April – June 9 7
Club 6 January – March 8 7
Club 7 December – February 24 4
Club 8 March – May 3 2
Club 9 April – June 9 4
Club 10 April – June 9 9
Club 11 April – June 8 7
Club 12 December – February 10 10
Club 13 March – May 12 11
Club 14 February – April 7 7
Club 15 February – April 14 14
Club 16 March – May 18 12
Club 17 February – April 6 5
Club 18 December – February 3 2
Club 19 April - … 3 –
Club 20 March - … 8 –

Table 3
Demographics of youth (N = 137) who completed both pre- and post-inter-
vention surveys by place, race/ethnicity, and sex.

Demographic Count (percentage)

Rural 16 (11%)
Suburban 59 (43%)
Urban 62 (45%)
African American/Black 43 (31%)
Latino 19 (13%)
Asian American, Pacific Islander/Native Hawaiian 33 (24%)
Multiracial 25 (18%)
Non-identified 17 (12%)
Boy 59 (43%)
Girl 78 (56%)
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Table 4
Estimated marginal means (standard errors) and model effects across subscales by place.

Place Main effects Interaction

Adjusted means (standard errors) F F F

Subscale Time Rural Suburban Urban Group
average

Time
(pre - post)

Place (post-only
scales)

Time * place

Pre-post subscales
Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) perceptions
Self-efficacy for health and advocacy

behaviors
Pre-intervention 3.69

(0.241)
3.77
(0.141)

3.96
(0.148)

3.81
(0.103)

– – –

Post-intervention 3.75
(0.245)

4.06
(0.142)

3.88
(0.148)

3.90
(0.105)

Direction of
change

↑ ↑ ↓ ↑

Active participation Pre-intervention 3.55
(0.235)

2.98
(0.133)

3.55
(0.136)

3.36
(0.097)

8.63** – –

Post-intervention 2.95
(0.252)

2.96
(0.144)

2.67
(0.149)

2.86
(0.105)

Direction of
change

↓ ↓ ↓ ↓

Optimism for change Pre-intervention 3.68
(0.199)

3.49
(0.113)

3.91
(0.116)

3.69
(0.083)

– – 11.09***

Post-intervention 3.76
(0.182)

4.07
(0.101)

3.64
(0.103)

3.83
(0.075)

Direction of
change

↑ ↑ ↓ ↑

Peer support for healthy behaviors Pre-intervention 3.09
(0.337)

2.67
(0.188)

2.59
(0.203)

2.78
(0.140)

7.56** – –

Post-intervention 3.21
(0.323)

3.16
(0.184)

3.10
(0.190)

3.16
(0.135)

Direction of
change

↑ ↑ ↑ ↑

Advocacy outcome efficacy Pre-intervention 4.39
(0.194)

4.15
(0.110)

4.39
(0.112)

4.31
(0.080)

– – 3.94*

Post-intervention 3.97
(0.221)

4.33
(0.123)

4.03
(0.125)

4.11
(0.091)

Direction of
change

↓ ↑ ↓ ↓

Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) knowledge & skills
Assertiveness Pre-intervention 3.68

(0.224)
3.46
(0.131)

3.99
(0.136)

3.71
(0.096)

– – –

Post-intervention 3.66
(0.216)

3.77
(0.124)

3.84
(0.129)

3.76
(0.092)

Direction of
change

↓ ↑ ↓ ↑

Participatory competence and decision-
making

Pre-intervention 3.73
(0.179)

3.72
(0.102)

4.07
(0.104)

3.84
(0.074)

– – 5.11**

Post-intervention 3.99
(0.191)

4.02
(0.108)

3.86
(0.111)

3.96
(0.079)

Direction of
change

↑ ↑ ↓ ↑

Health advocacy history Pre-intervention 1.84
(0.317)

1.71
(0.186)

1.77
(0.195)

1.77
(0.137)

– – –

Post-intervention 1.48
(0.295)

1.97
(0.174)

1.92
(0.185)

1.79
(0.128)

Direction of
change

↓ ↑ ↑ ↑

Proximal outcomes: individual youth changes (PO) nutrition & physical activity
Meeting physical activity

recommendations
Pre-intervention 3.61

(0.561)
3.56
(0.328)

4.26
(0.342)

3.81
(0.240)

5.33* – –

Post-intervention 4.21
(0.522)

4.41
(0.306)

4.25
(0.321)

4.29
(0.225)

Direction of
change

↑ ↑ ↓ ↑

Sports/enjoyment of physical activity Pre-intervention 3.59
(0.346)

3.04
(0.201)

3.26
(0.210)

3.30
(0.148)

– – 5.81**

Post-intervention 2.72
(0.334)

3.26
(0.192)

3.37
(0.201)

3.12
(0.142)

Direction of
change

↓ ↑ ↑ ↓

(continued on next page)
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3. Results

More than half of the twenty-three variables measured showed
significant differences when assessed by time, race/ethnicity, place,
and/or sex. Results are displayed by demographics and time (pre-post
and post-only subscales). Tables 4, 5, and 6 contain the pre- and post-
intervention adjusted marginal means, standard errors, F values, and
their significance for each subscale measures for pre-post time effects
and time-by-group interactions, as well as between-group-effects for the
post-only subscales. Table 4 contains the means and effects by place,
Table 5 by race/ethnicity, and Table 6 by sex. The tables are organized
by pre-post and post-only subscales, then by conceptual theme

(intervention process, youth psychosocial factors perceptions, youth
psychosocial factors knowledge and skills, participation, hypothesized
drivers of change, and proximal outcomes) and by interaction type (pre-
post and post-only). Ten of the thirteen pre-post intervention subscales
showed statistically significant effects (either pre-post changes across
time or group-by-time interactions). Two of the post-only subscales
were statistically significantly different across student demographics.

3.1. Pre- and post-intervention effects: time changes across all participants
(no group interactions).

The “active participation” subscale, students' willingness to speak in

Table 4 (continued)

Place Main effects Interaction

Adjusted means (standard errors) F F F

Subscale Time Rural Suburban Urban Group
average

Time
(pre - post)

Place (post-only
scales)

Time * place

Active transportation Pre-intervention 0.56
(0.371)

1.25
(0.212)

0.62
(0.219)

0.81
(0.155)

– – 3.91*

Post-intervention 1
(0.412)

0.93
(0.235)

0.99
(0.243)

0.97
(0.172)

Direction of
change

↑ ↓ ↑ ↑

Servings of fruits and vegetables Pre-intervention 2.57
(0.299)

2.1
(0.173)

2.02
(0.180)

2.23
(0.127)

– – 5.24**

Post-intervention 1.8
(0.300)

2.24
(0.171)

2.18
(0.180)

2.07
(0.127)

Direction of
change

↓ ↑ ↑ ↓

Fast food servings/week Pre-intervention 4.09
(1.16)

3.1
(0.670)

1.51
(0.678)

2.90
(0.486)

– – 4.08*

Post-intervention 1.66
(0.859)

2.14
(0.494)

3.26
(0.513)

2.35
(0.361)

Direction of
change

↓ ↓ ↑ ↓

Post-only subscales
Adjusted means (standard errors) F F F

Subscale Time Rural Suburban Urban Group
average

Time (pre -
post)

Place Time * place

Intervention processes (IP)
Group cohesion Post-intervention 3.58

(0.306)
3.87 (0.179) 3.63

(0.186)
3.69 (0.131) N/A – N/A

Roles and participation Post-intervention 2.51
(0.228)

2.24 (0.127) 2.25
(0.130)

2.33 (0.094) N/A – N/A

Opportunities for control in group work Post-intervention 3.68
(0.209)

3.84 (0.119) 3.69
(0.121)

3.74 (0.086) N/A – N/A

Coordinator/leader characteristics Post-intervention 3.83
(0.228)

4.38 (0.133) 3.98
(0.139)

4.06 (0.098) N/A – N/A

Group resiliency Post-intervention 3.69
(0.270)

4.02 (0.152) 3.75
(0.158)

3.82 (0.114) N/A – N/A

Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) perceptions
Group resiliency Post-intervention 3.69

(0.270)
4.02 (0.152) 3.75

(0.158)
3.82 (0.114) N/A – N/A

Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) knowledge & skills
Pride in group work Post-intervention 3.83

(0.198)
4.55 (0.111) 4.04

(0.114)
4.14 (0.082) N/A 7.20** N/A

Group outcome efficacy Post-intervention 3.78
(0.216)

4.16 (0.124) 3.63
(0.128)

3.86 (0.091) N/A 4.27* N/A

Proximal outcomes: individual youth changes (PO) advocacy related
Intent to remain involved Post-intervention 3.45

(0.200)
3.91 (0.111) 3.7 (0.114) 3.96 (0.082) N/A – N/A

Group advocacy Post-intervention 2.86
(0.532)

3.87 (0.321) 3.09
(0.339)

3.28 (0.238) N/A – N/A

Personal advocacy activities since starting
YEAH!

Post-intervention 2.82
(0.321)

3.54 (0.188) 3.08
(0.201)

3.15 (0.139) N/A – N/A

+p < .10, *p < .05, **p < .01, ***p < .001; “ – “ entered if F not significant.
aAll outcomes analyzed using mixed regression procedures that adjusted for age as a covariate and participant clustering within club/organization as a random effect.
bN/A not applicable because post-only measure.
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Table 5
Estimated marginal means (standard errors) and model effects across subscales by race/ethnicity.

Race/ethnicity Main
effects

Interaction

Adjusted means (standard errors) F F

Subscale Time African
American/
Black

Latino Asian American,
Pacific Islander &
Native Hawaiian

Multi-
racial

Non-
identified

Group
average

Time (pre
- post)

Time*race/
ethnicity

Pre-post subscales
Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) perceptions
Self-efficacy for health and

advocacy behaviors
Pre-
intervention

3.80
(0.156)

3.34
(0.216)

3.9
(0.181)

3.88
(0.175)

4.11
(0.206)

3.81
(0.103)

– –

Post-
intervention

3.95
(0.156)

3.52
216)

3.86
(0.188)

3.87
(0.176)

4.28
(0.213)

3.90
(0.105)

Direction of
change

↑ ↑ ↓ ↓ ↑ ↑

Active participation Pre-
intervention

3.43
(0.160)

3.00
(0.236)

3.44
(0.191)

3.38
(0.184)

3.54
(0.226)

3.36
(0.097)

8.63** –

Post-
intervention

2.98
(0.175)

2.62
(0.254)

3.11
(0.204)

2.76
(0.197)

2.81
(0.248)

2.86
(0.105)

Direction of
change

↓ ↓ ↓ ↓ ↓ ↓

Optimism for change Pre-
intervention

3.72
(0.136)

3.36
(0.203)

3.91 (0.161) 3.7
(0.156)

3.76 (0.192) 3.69
(0.083)

– 3.89**

Post-
intervention

4.07 (0.121) 3.77
(0.177)

3.45 (0.148) 3.83
(0.138)

4.02 (0.174) 3.83
(0.075)

Direction of
change

↑ ↑ ↓ ↑ ↑ ↑

Peer support for healthy
behaviors

Pre-
intervention

3.08 (0.225) 2.54
(0.316)

3.00
(0.258)

2.95
(0.252)

2.34
(0.319)

2.78
(0.140)

7.56** 2.84*

Post-
intervention

3.03 (0.215) 2.77
(0.302)

3.08
(0.257)

3.43
(0.240)

3.48
(0.292)

3.16
(0.135)

Direction of
change

↓ ↑ ↑ ↑ ↑ ↑

Advocacy outcome efficacy Pre-
intervention

4.37
(0.132)

3.7
(0.194)

4.51
(0.158)

4.29
(0.151)

4.68
(0.186)

4.31
(0.080)

– –

Post-
intervention

4.27
(0.147)

4.04
(0.216)

3.94
(0.181)

3.86
(0.168)

4.43
(0.211)

4.11
(0.091)

Direction of
change

↓ ↑ ↓ ↓ ↓ ↓

Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) knowledge & skills
Assertiveness Pre-

intervention
3.67
(0.149)

3.29
(0.212)

3.91
(0.173)

3.62
(0.167)

4.05
(0.201)

3.71
(0.096)

– –

Post-
intervention

3.74
(0.139)

3.5
(0.195)

3.58
(0.168)

3.86
(0.157)

4.11
(0.192)

3.76
(0.092)

Direction of
change

↑ ↑ ↓ ↑ ↑ ↑

Participatory competence and
decision-making

Pre-
intervention

3.82
(0.122)

3.37
(0.179)

3.95
(0.144)

3.97
(0.142)

4.09
(0.172)

3.84
(0.074)

– –

Post-
intervention

3.98
(0.131)

3.80
(0.192)

3.92
(0.154)

4.03
(0.149)

4.06
(0.184)

3.96
(0.079)

Direction of
change

↑ ↑ ↓ ↑ ↓ ↑

Health advocacy history Pre-
intervention

1.71
(0.205)

1.5
(0.283)

1.71
(0.238)

1.94
(0.230)

2.01
(0.274)

1.77
(0.137)

– –

Post-
intervention

1.75
(0.189)

1.81
(0.261)

1.48
(0.219)

1.89
(0.215)

2.05
(0.250)

1.79
(0.128)

Direction of
change

↑ ↑ ↓ ↓ ↑ ↑

Proximal outcomes: Individual youth changes (PO) nutrition & physical activity
Meeting physical activity

recommendations
Pre-
intervention

3.06
(0.366)

2.83
(0.511)

4.12
(0.429)

4.43
(0.413)

4.61
(0.495)

3.81
(0.240)

5.33* –

Post-
intervention

3.83
(0.338)

3.81
(0.468)

4.40
(0.394)

4.77
(0.380)

4.64
(0.454)

4.29
(0.225)

Direction of
change

↑ ↑ ↑ ↑ ↑ ↑

Sports/enjoyment of physical
activity

Pre-
intervention

3.57
(0.228)

2.77
(0.319)

3.21
(0.266)

3.58
(0.257)

3.37
(0.310)

3.30
(0.148)

– –

Post-
intervention

3.12
(0.215)

2.74
(0.301)

3.07
(0.258)

3.54
(0.243)

3.12
(0.292)

3.12
(0.142)

Direction of
change

↓ ↓ ↓ ↓ ↓ ↓

(continued on next page)
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front of a group and solve problems, declined among YEAH! youth from
3.36 to 2.86 (Fig. 1). Irrespective of subgroups, YEAH! participants
reported an increase in peer support for healthy behaviors – the
“number of friends physically active at least five days per week and
number of friends who eat at least five servings of fruit and vegetables a
day” increased from 2.78 to 3.16 people (Fig. 2). A 12.5% increase was
seen in meeting physical activity recommendations – i.e., the reported
number of days per week participants were physically active for at least
sixty minutes, from 3.81 to 4.29 (Fig. 3).

3.2. Pre- and post-intervention effects: time-by-group interactions

3.2.1. Place-by-time interaction
The ‘optimism for change’ variable that measures youth perception

that leaders in their school or community would listen to them and the
belief that youth have a say in their community increased for rural
(2.17%) and suburban (16.61%) students, and decreased among urban
students (−6.90%) (Fig. 4). Suburban YEAH! youth were the only de-
mographic to increase (up 4.33%) their ‘advocacy outcome efficacy’

Table 5 (continued)

Race/ethnicity Main
effects

Interaction

Adjusted means (standard errors) F F

Subscale Time African
American/
Black

Latino Asian American,
Pacific Islander &
Native Hawaiian

Multi-
racial

Non-
identified

Group
average

Time (pre
- post)

Time*race/
ethnicity

Active transportation Pre-
intervention

1.21
(0.248)

0.668
(0.358)

0.492
(0.293)

0.886
(0.283)

0.799
(0.346)

0.81
(0.155)

– –

Post-
intervention

1.23
(0.227)

0.334
(0.401)

0.809
(0.327)

0.932
(0.316)

1.59
(0.822)

0.97
(0.172)

Direction of
change

↑ ↓ ↑ ↑ ↑ ↑

Servings of fruits and vegetables Pre-
intervention

2.62 (0.197) 2.16
(0.279)

1.94
(0.231)

2.19
(0.223)

2.23
(0.270)

2.23
(0.127)

– –

Post-
intervention

2.25 (0.195) 1.87
(0.277)

1.88
(0.236)

2.08
(0.220)

2.29
(0.266)

2.07
(0.127)

Direction of
change

↓ ↓ ↓ ↓ ↑ ↓

Fast food servings/week Pre-
intervention

4.53 (0.785) 5.26
(1.49)

1.20 (0.942) 0.618
(0.899)

2.90 (1.12) 2.90
(0.486)

– 4.75**

Post-
intervention

1.68 (0.577) 1.31
(0.850)

2.62 (0.682) 2.75
(0.671)

3.40 (0.823) 2.35
(0.361)

Direction of
change

↓ ↓ ↑ ↑ ↑ ↓

Post-only subscales
Adjusted means (standard errors) F F

Subscale Time African
American/
Black

Latino Asian american,
Pacific Islander &
Native Hawaiian

Multi-
racial

Non-
identified

Group
average

Time
(pre -
post)

Time*race/
ethnicity

Intervention processes (IP)
Group cohesion Post-

intervention
3.84 (0.194) 3.41

(0.271)
3.54 (0.236) 3.75

(0.224)
3.91 (0.261) 3.69

(0.131)
N/A N/A

Roles and participation Post-
intervention

2.41 (0.151) 2.44
(0.225)

2.45
(0.189)

2.42
(0.172)

1.96 (0.213) 2.33
(0.094)

N/A N/A

Opportunities for control in
group work

Post-
intervention

4.03 (0.142) 3.57
(0.209)

3.65 (0.169) 3.76
(0.165)

3.68 (0.201) 3.74
(0.086)

N/A N/A

Coordinator/ leader
characteristics

Post-
intervention

4.05 (0.147) 3.74
(0.205)

4.00 (0.173) 4.1
(0.166)

4.42 (0.199) 4.06
(0.098)

N/A N/A

Group resiliency Post-
intervention

3.85 (0.171) 3.44
(0.242)

3.85 (0.207) 3.87
(0.191)

4.11 (0.245) 3.82
(0.114)

N/A N/A

Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) perceptions
Group resiliency Post-

intervention
3.85 (0.171) 3.44

(0.242)
3.85 (0.207) 3.87

(0.191)
4.11 (0.245) 3.82

(0.114)
N/A N/A

Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) knowledge & skills
Pride in group work Post-

intervention
4.3 (0.130) 3.85

(0.192)
4.01 (0.163) 4.24

(0.148)
4.3 (0.183) 4.14

(0.082)
N/A N/A

Group outcome efficacy Post-
intervention

3.94 (0.143) 3.97
(0.206)

3.62 (0.169) 3.77
(0.164)

3.98 (0.199) 3.86
(0.091)

N/A N/A

Proximal outcomes: Individual youth changes (PO) advocacy related
Intent to remain involved Post-

intervention
3.85 (0.132) 3.81

(0.198)
3.49 (0.166) 3.71

(0.151)
3.58 (0.187) 3.96

(0.082)
N/A N/A

Group advocacy Post-
intervention

3.05 (0.318) 3.14
(0.400)

2.9 (0.371) 3.4
(0.351)

3.9 (0.384) 3.28
(0.238)

N/A N/A

Personal advocacy activities
since starting YEAH!

Post-
intervention

3.4 (0.203) 3.07
(0.281)

2.77 (0.251) 3.15
(0.227)

3.35 (0.270) 3.15
(0.139)

N/A N/A

* p < .05, ** p < .01,*** p < .001; “– “entered if F not significant.
aAll outcomes analyzed using mixed regression procedures that adjusted for age as a covariate and participant clustering within club/organization as a random effect.
bN/A not applicable because post-only measure.
cThere were no post-only main effect (post-only subscale F's) changes for race/ethnicity, therefore, the main effect column was removed.
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Table 6
Estimated marginal means (standard errors) and model effects across subscales by sex.

Sex Main effects Interaction

Adjusted means (standard error) F F

Subscale Time Boy Girl Group average Time
(pre - post)

Time*sex

Pre-post subscales
Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) perceptions
Self-efficacy for health and advocacy behaviors Pre-intervention 3.83 (0.129) 3.78 (0.127) 3.81

(0.103)
– –

Post-intervention 3.9 (0.132) 3.9 (0.128) 3.90
(0.105)

Direction of change ↑ ↑ ↑
Active participation Pre-intervention 3.39

(0.130)
3.33
(0.130)

3.36
(0.097)

8.63** –

Post-intervention 2.87
(0.141)

2.84
(0.140)

2.86
(0.105)

Direction of change ↓ ↓ ↓
Optimism for change Pre-intervention 3.77

(0.111)
3.61
(0.110)

3.69
(0.083)

– –

Post-intervention 3.79
(0.101)

3.86
(0.098)

3.83
(0.075)

Direction of change ↑ ↑ ↑
Peer support for healthy behaviors Pre-intervention 2.93

(0.181)
2.64
(0.182)

2.78
(0.140)

7.56** –

Post-intervention 3.26
(0.177)

3.05
(0.172)

3.16
(0.135)

Direction of change ↑ ↑ ↑
Advocacy outcome efficacy Pre-intervention 4.33

(0.107)
4.29
(0.107)

4.31
(0.080)

– –

Post-intervention 4.00
(0.122)

4.21
(0.119)

4.11
(0.091)

Direction of change ↓ ↓ ↓

Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) knowledge & skills
Assertiveness Pre-intervention 3.81

(0.122)
3.61
(0.121)

3.71
(0.096)

– –

Post-intervention 3.78
(0.117)

3.73
(0.113)

3.76
(0.092)

Direction of change ↓ ↑ ↑
Participatory competence and decision-making Pre-intervention 4.00

(0.099)
3.68
(0.099)

3.84
(0.074)

– –

Post-intervention 4.04
(0.106)

3.88
(0.106)

3.96
(0.079)

Direction of change ↑ ↑ ↑
Health advocacy history Pre-intervention 1.87

(0.170)
1.68
(0.168)

1.77
(0.137)

– –

Post-intervention 1.83
(0.158)

1.76
(0.155)

1.79
(0.128)

Direction of change ↑ ↑ ↑

Proximal outcomes: Individual youth changes (PO) Nutrition & Physical Activity
Meeting physical activity recommendations Pre-intervention 4.26

(0.303)
3.36
(0.299)

3.81
(0.240)

5.33* –

Post-intervention 4.77
(0.281)

3.81
(0.276)

4.29
(0.225)

Direction of change ↑ ↑ ↑
Sports/enjoyment of physical activity Pre-intervention 3.52

(0.188)
3.08
(0.185)

3.30
(0.148)

– –

Post-intervention 3.39
(0.181)

2.84
(0.175)

3.12
(0.142)

Direction of change ↓ ↓ ↓
Active transportation Pre-intervention 1.30

(0.204)
0.32
(0.201)

0.81
(0.155)

– –

Post-intervention 1.39
(0.227)

0.55
(0.225)

0.97
(0.172)

Direction of change ↑ ↑ ↑
Servings of fruits and vegetables Pre-intervention 2.25

(0.163)
2.21
(0.160)

2.23 (0.127) – –

Post-intervention 2.11
(0.165)

2.04
(0.159)

2.07
(0.127)

Direction of change ↓ ↓ ↓

(continued on next page)
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measure, i.e., belief that they can make their school or community a
better place for eating healthy and being physically active (Fig. 5).

When students were asked about their ability to influence a group
and ability to persevere to accomplish a goal, the ‘participatory com-
petence and decision-making’ subscale, rural and suburban students
increased their agreement with these statements (6.90% and 8.00%,
respectively) while urban students decreased by 5.15% (Fig. 6).

The ‘sports/ enjoyment of physical activity’ variable measures

students' enjoyment of physical activity and counts the number of days
per week involved in outside-of-school activities (Fig. 7). Urban
(3.37%) and suburban (7.23%) students increased their likelihood of
being physically active from the pre- to post-intervention period, while
rural students declined (−24.23%).

After participating in YEAH!, rural and urban students slightly in-
creased their non-motorized or active transportation to commute to
school from 0.56 to 1 and 0.62 to 0.99 days/week, respectively.
However, suburban students' use of non-motorized or active transpor-
tation to commute to school declined from 1.25 to just 1 day/week.
(Fig. 8).

Rural students' daily consumption of fruits and vegetables declined
after participation in YEAH! from 2.57 to 1.80 servings per day, while
suburban and urban consumption increased from 2.10 to 2.24 and 2.02
to 2.18 servings per day, respectively. (Fig. 9). Across place/regional
demographics, urban students increased the ‘fast food servings per
week’ from 1.51 to 3.26 days per week while rural and suburban stu-
dents declined from 4.09 to 1.66 and 3.10 to 2.14 days per week, re-
spectively (Fig. 10).

3.2.2. Race/ethnicity-by-time interaction
‘Optimism for change’ declined among Asian American/Pacific

Table 6 (continued)

Sex Main effects Interaction

Adjusted means (standard error) F F

Subscale Time Boy Girl Group average Time
(pre - post)

Time*sex

Fast food servings/week Pre-intervention 1.57
(0.642)

4.22
(0.642)

2.90
(0.486)

– 9.42**

Post-intervention 2.59
(0.477)

2.12
(0.468)

2.35
(0.361)

Direction of change ↑ ↓ ↓

Post-only subscales
Adjusted means (standard error) F F
Subscale Time Boy Girl Group average Time (pre - post) Time*sex

Intervention processes (IP)
Group cohesion Post-intervention 3.63

(0.166)
3.76
(0.159)

3.69
(0.131)

N/A N/A

Roles and participation Post-intervention 2.47
(0.127)

2.20
(0.123)

2.33
(0.094)

N/A N/A

Opportunities for control in group work Post-intervention 3.71
(0.116)

3.76
(0.115)

3.74
(0.086)

N/A N/A

Coordinator/leader characteristics Post-intervention 4.00
(0.123)

4.12
(0.120)

4.06
(0.098)

N/A N/A

Group resiliency Post-intervention 3.86
(0.145)

3.79
(0.143)

3.82
(0.114)

N/A N/A

Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) perceptions
Group resiliency Post-intervention 3.86

(0.145)
3.79 (0.143) 3.82 (0.114) N/A N/A

Youth psychosocial factors, participation, and hypothesized drivers of change (YPF) knowledge & skills
Pride in group work Post-intervention 4.10

(0.111)
4.19
(0.106)

4.14
(0.082)

N/A N/A

Group outcome efficacy Post-intervention 3.91
(0.118)

3.80
(0.117)

3.86
(0.091)

N/A N/A

Proximal outcomes: individual youth changes (PO) advocacy related
Intent to remain involved Post-intervention 3.65

(0.112)
3.73
(0.108)

3.96
(0.082)

N/A N/A

Group advocacy Post-intervention 3.20
(0.275)

3.36
(0.270)

3.28
(0.238)

N/A N/A

Personal advocacy activities since starting YEAH! Post-intervention 3.02
(0.173)

3.27
(0.166)

3.15
(0.139)

N/A N/A

* p < .05, ** p < .01,*** p < .001; “– “entered if F not significant.
a All outcomes analyzed using mixed regression procedures that adjusted for age as a covariate and participant clustering within club/organization as a random
effect.
b N/A not applicable because post-only measure.
c There were no post-only main effect (post-only subscale F's) changes for sex, therefore, the main effect column was removed.
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Islander/Native Hawaiian students by 11.76% but increased in all other
subpopulations (Fig. 4). The number of friends who are physically ac-
tive and eat healthy, ‘peer support for healthy behaviors’, increased
among all races/ethnicities except African American/Black students for
which it declined by 1.62% (Fig. 2).

African American/Black and Latino students reported the most ‘fast
food servings/week’ at the beginning of the YEAH! program yet they
were the only demographic group to decline in fast food consumption
by the end of the YEAH! program, by 2.85 and 3.95 servings, respec-
tively. African American/Black students' fast food consumption de-
clined from 4.53 servings per week to 1.68 servings per week. YEAH!

Latino students' ‘fast food servings/week’ declined from 5.26 servings
per week to 1.31 servings per week. Asian American, Pacific Islander/
Native Hawaiian students increased their number of ‘fast food servings/
week’ from an average of 1.20 to a post-intervention average of 2.62
servings (Fig. 10).

3.2.3. Sex-by-time interaction
Boys increased the number of ‘fast food servings/week’ from 1.57 to

2.59, while girls declined from pre- to post-assessment, from 4.22 to
2.12 servings (Fig. 10).
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3.3. Post-only subgroup effects

A total of ten variables were used to measure student attitude only
after participating in YEAH; two produced significant place differences.
Students in rural, suburban, and urban regions differed in their re-
sponses to ‘pride in group work’ and ‘group outcome efficacy’.

The ‘pride in group work’ variable asks students to rank their
agreement with the following statements: “I am proud of the work my
group did” and “Our work was worth the time and effort we put in.”
Rural students had the lowest feelings of pride (3.83) while suburban
students had the highest pride (4.55), with an average of 4.14 across all
students (Fig. 11).

The ‘group outcome efficacy’ subscale (Fig. 12) measures how well
students believe their work could influence adults' and other students'
feelings toward healthy eating and physical activity. Suburban students
had the highest efficacy about their group's impact (4.16) while urban
students had the lowest (3.63).

4. Discussion

This study is the second evaluation of YEAH! and the first expansion
of this advocacy training program beyond one county to include
broader diversity by race/ethnicity and geographic location/place. This
study followed a multi-state program implementation and analysis
within the cohort by place, race/ethnicity and sex. The present eva-
luation found mixed results compared to the conceptual model from the
initial study (World Health Organization, 1992). The current study
shows two variables in agreement with the initial evaluation. The ‘peer
support for healthy behaviors’ subscale increased 13.9% in the previous
evaluation and 13.6% in the current study. The ‘meeting physical ac-
tivity recommendations’ subscale increased 10.5% in the initial

evaluation and 12.5% in the present study. However, this study found
different results for ‘active participation’ decreasing 14.8%, yet in-
creasing 11.1% in the previous evaluation.

This analysis found thirteen subgroup significant results not pre-
viously identified. This research identified seven pre- to post-assess-
ment changes among place/region, three among race/ethnicity, and
one among sex. For the post-only subscales, there were two place dif-
ferences, and none found with race/ethnicity or sex demographics.
These results suggest that the study should be repeated to expand the
sample size and clarify these findings. This would entail following the
current YEAH! study implementation practices across multiple com-
munities and with various hard to reach race/ethnicity subpopulations.
These results continue to support youth advocacy as a strategy that
holds much promise for health promotion. This research provides an
opportunity to better understand implementation of this advocacy
training program to promote childhood obesity prevention outcomes
and overall youth well-being.

4.1. Youth psychosocial factors (YPF) perceptions by place, race/ethnicity
and sex

Five of the hypothesized youth drivers of change for YPF percep-
tions resulted in pre-post differences for ‘optimism for change’, ‘peer
support for healthy behaviors’, and ‘advocacy outcome efficacy.’ These
are considered most important for confidence and individual social
benefits based on social cognitive theory (Bandura, 1977). The sub-
population differences exist across these drivers of change including
place and race/ethnicity. Youth from urban communities and Asian
American/Pacific Islander/Native Hawaiian groups reported a decrease
in ‘optimism for change.’ African American/Black youth reported a
decrease in ‘peer support for healthy behaviors.’ Only youth from
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Fig. 5. Youth Psychosocial Factors, Participation, and Hypothesized Drivers of Change: Perceptions | Advocacy Outcome Efficacy Across Time by Place.
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suburban communities reported an increase in ‘advocacy outcome ef-
ficacy’. Demonstrating greater confidence that YEAH! can help make
their school and/or community a better place for being physically ac-
tive or eating healthy.

The three subscales that were not significant for any subgroup: ‘self-
efficacy for health and advocacy behaviors’, ‘active participation’, and
‘group resiliency’ are directly linked to youth belief that they will rea-
lize change from their efforts. Unlike the previous evaluation (World
Health Organization, 1992), the three subscales trend positively yet do
not have significance (p < .05). One potential explanation is the level
of support for PSE changes provided to participants at the community
level. These subscales are dependent on the context or community en-
vironment in which the YEAH! club is operates. For example, the ex-
ternal support available for the youth as they advocate for improve-
ments in physical activity and food options in their communities. The
current study was spread across seven states and Washington, DC, of
which only one had an active community health coalition that was
invested in the YEAH! club's success. While that club experienced an
increase in advocacy readiness, the others saw declines. The former
study took place in one county as a youth advocacy training program of
the San Diego County Childhood Obesity Initiative This suggests the
critical value of engaging local community health coalitions and other
relevant organizations to support the youth participating in YEAH!,
their adult leaders, and the youth advocacy process in general.

4.2. Youth psychosocial factors (YPF) knowledge and skills by place, race/
ethnicity and sex

Of the drivers of change related to YPF knowledge and skills,

‘participatory competence and decision-making’, ‘pride in group work’,
and ‘group outcome efficacy’ resulted in significant differences by place
only. The ‘participatory competence and decision making’ subscale
measures persistence and commitment to influencing decisions to rea-
lize a goal. Both rural and suburban club scores moved from neutral to
positive, while urban clubs decreased slightly from positive to neutral.
‘Pride in group work,’ a reflection of the esteem assigned to the work
and effort by the group, resulted in suburban clubs with the highest
score compared to urban and rural groups. ‘Group outcome efficacy’
indicates how the student's club can influence adults' and other peers'
attitude about physical activity and nutrition. Suburban students had
the highest score, followed by rural and urban groups. Overall, we see
that suburban youth were more confident in their individual and group
influence over others and outcomes. Suburban students, more than
rural and urban students, felt the greatest efficacy toward affecting
other's health behaviors. This likely led them to feel more pride in the
work and time their group invested in YEAH!

4.3. Proximal outcomes (PO) individual youth changes: nutrition and
physical activity by place, race/ethnicity and sex

The nutrition and physical activity proximal outcomes assess youth
co-benefits from the YEAH! advocacy training, and all showed positive
impacts. All youth increased the number of days they were physically
active for at least 60 min from an average of 3.81 to 4.29 of the re-
commended seven days (U.S Department of Health and Human
Services, 2018). This change is consistent with the results from the
initial evaluation (World Health Organization, 1992). We can conclude
that YEAH! consistently improves physical activity participation among

3.59
3.04 3.26

2.72
3.26 3.37

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

nabrUnabrubuSlaruR

Lik
er
tS

ca
le

Pre Assessment Post Assessment

Fig. 7. Proximal Outcomes: Individual Youth Changes, Nutrition and Physical Activity | Sports/Enjoyment of Physical Activity Across Time by Place.

0.56
1.25

0.621 0.93 0.99

1

0

1

2

3

4

5

nabrUnabrubuSlaruR

Da
ys

pe
rw

ee
k
(s
ch
oo

l d
ay
s)

Pre Assessment Post Assessment

Fig. 8. Proximal Outcomes: Individual Youth Changes, Nutrition and Physical Activity | Active Transportation Across Time by Place.

N. Botchwey, et al. Preventive Medicine 136 (2020) 106077

14



the youth who participated in these programs.
Importantly, the proximal outcomes for nutrition and physical ac-

tivity measures differ by subgroup. Youth from suburban clubs reported
the greatest increase in ‘sports/enjoyment of physical activity,’ high-
lighting a greater preference for recreational physical activity options.
However, rural clubs reported the largest decrease in their recreational
physical activity measures but doubled their average reported active
transportation, walking or biking to and/or from school, from 0.56 to
1 day per week. While this is a small increase for rural youth, it aligns
with the reported level of active transportation for urban and suburban
clubs. Nationwide, the number of students using active transportation
to school has consistently declined. In 2014, 10% or fewer students
walked or biked to school (Jones and Sliwa, 2016) and 13% in 2011,
compared to 48% in 1969 (McDonald et al., 2011). The built environ-
ment has changed, but not as dramatically as this mode shift would
suggest. The major impact on active transportation to/from school is
from concerns over pedestrian injuries and death (Botchwey et al.,
2014; Aranda-Balboa et al., 2020; World Health Organization, 2012).
This trend is reinforced from our study as 32.8% of students indicating
parental concerns and 56.2% noting traffic and other related reasons
why they do not walk or bike to school. While the effect of YEAH! on
student active transportation was not large, research has demonstrated
that many built environment changes and programs (crossing guards,
bicycle racks, and promotional materials) must be implemented to

increase active transportation among youth (McDonald et al., 2011).
Healthy People 2020 provides a target of 0.93 fruits and 1.16 of

vegetables per day per 1000 cal for the population age two years and
older (U.S. Department of Health and Human Services: Office of Disease
Prevention and Health Promotion, n.d.-a; U.S. Department of Health
and Human Services: Office of Disease Prevention and Health
Promotion, n.d.-b). Rural, suburban, and urban students reported at
least two servings of fruits and vegetables per day (measured by one
medium-sized fruit or vegetable) in the pre-assessment. Based on the
post-assessment, suburban and urban students slightly increased their
servings by 0.23 and 0.16, respectively. Although we did not measure
caloric intake, this increase is encouraging, as students, regardless of
demographic group, increased their fruit and vegetable consumption.
Additionally, African American/Black and Latino youth decreased their
‘fast food servings/week’ significantly from 4.53 to 1.68, and 5.26 to
1.31, respectively. Girls also decreased their ‘fast food servings/week’
from 4.22 to 2.12 days compared to an increase for boys from 1.57 to
2.59 days per week.

Overall, YEAH! shows notable impact in key subcategories, ‘peer
support for healthy behaviors’ and ‘meeting physical activity re-
commendations’ for all youth. In total, there were 13 significant sub-
scales, 9 with place differences, 3 with race/ethnicity differences and 1
with sex differences. This shows the impact of place on youth psycho-
social factors for perceptions, knowledge and skills, and proximal
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outcomes for nutrition and physical activity. African American/Black
and Latino youth showed significant benefits on self-reported nutrition
and physical activity. This finding is positive since these subgroups
experience the highest prevalence of youth obesity (Hales et al., 2017).
Urban students were the only demographic group whose optimism for
change, advocacy outcome efficacy, and participatory competence and
decision making declined after participating in YEAH! These subscales
measure student hope, self-efficacy, and belief in the future. These
findings suggest that, in relation to urban students, suburban and rural
students are more hopeful, optimistic, and have a greater belief in their
own ability to influence change.

5. Limitations

This study experienced recruitment, retention, and programmatic
challenges that were present in the initial YEAH! evaluation (World
Health Organization, 1992). Two YEAH! clubs dropped out of the study
when their adult leaders left their respective organizations. This was
primarily a challenge with youth organizations that rely on seasonal
staff to support afterschool programs. Training and ongoing support
from adult leaders was critical to student enthusiasm for the curriculum
and necessary to mitigate any discomfort with decision-makers. Adult
leaders were provided support from the research team through ongoing
curriculum delivery resources across multiple modes (email, online,
and weekly phone calls). Additionally, the original compensation
structure created financial challenges for organizations unfamiliar with
the 4–8-week reimbursement wait period. This challenge remained

even as YEAH! Clubs submitted invoices throughout the program period
because intermittent payments failed to address institutional payment
concerns. Eventually, YEAH! Clubs were made aware of this timeline
and opted to submit one final invoice and receive one payment at the
end of the program. A larger recruitment target and better engagement
strategies were incorporated in this study to overcome previously re-
ported limitations. The self-report nature of the measures is also an
important study limitation, but one that could not be avoided. Self-
reporting is the only way to get data on attitude and belief changes.
However, direct measures of physical activity could be collected using
pedometers and accelerometers. The recruitment of racial and ethnic
diverse youth was challenged as well. The study recruited youth from
Hawaii and Maine, hoping to have a robust representation of Pacific
Islander and American Indian youth, respectively. Instead, a majority of
the youth who selected Pacific Islander or American Indian also chose
at least one other race/ethnicity. The study thus had a large sample of
youth whom identified as multiracial. With relatively few youth who
identified as Pacific Islander or American Indian only, researchers chose
to aggregate the data collected from the Asian American, Pacific Is-
lander, and Hawaiian identified youth. While we are aware that the
Pacific Islanders and Native Hawaiians experience different socio-eco-
nomic barriers (Srinivasan and Guillermo, 2000), the primary recruit-
ment of both groups occurred in Hawaii where racial identification is
notably more multi-ethnic (Kaneshiro et al., 2011).

Lastly, we considered our study exploratory both because the YEAH!
conceptual model was being applied in new geographic areas, with
hard to reach racial and ethnic populations, and because of the
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relatively small subgroup sample sizes that we were able to collect data
on at two time points. The small n's (leading to possible Type II errors)
and multiple statistical analyses (leading to possible Type I errors)
underscore the need for further research to replicate our findings.
Additionally, there were small sample sizes within multiple place, race/
ethnic, and sex demographics (e.g. urban Latino girls) which prevented
researchers from doing further analysis into specific changes.

6. Next steps

This study demonstrated numerous improvements in advocacy and
health behavior outcomes among youth. Given these positive findings,
next steps include repeating this study with local health coalitions or
community organizations that will be supportive of physical activity
and food improvements the YEAH! clubs may recommend. Additional
dissemination efforts are underway targeting schools, after school
programs, community organizations, and youth-serving organizations.
Future research seeks to repeat the study in key communities where
YEAH! has recruitment champions, and community organizations that
can provide support to the clubs as they work on their advocacy plans.

To minimize respondent burden, the pre- and post-intervention
surveys will be shortened to reflect only those questions that relate to
the established subscales, demographics, and are useful in analysis.
Study personnel will rework the race/ethnicity question to address
concerns with listing of multiple categories. Study personnel will also
create web-based formats for the youth assessments, which will ease
data collection and pairing of pre- and post-assessments for analysis.
We will also explore objective measures of physical activity by parti-
cipants for a week before training starts and a week after the YEAH!
program's completion, which will help validate the self-report physical
activity measure. For future research, we plan to include larger num-
bers of youth, particularly from the racial and ethnic groups that were
underrepresented in this study, focus our recruitment in areas with
concentrated poverty, and consider ceiling effects on the subgroup
outcomes. Overall, these findings indicate a positive effect of the YEAH!
program and youth advocacy for health behaviors, and the program
should continue to collect confirmatory data.
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