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Comparisons of Time 1 and 2 Mean Overall Community Readiness Scores across Six Rural Oregon 
Communities 
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AIM 2: OR COMMUNITY LEVEL

The goal of the GROW Healthy Kids and Communities is to improve the context to prevent a rise in obesity risk and prevalence in rural children. Extension Family and 

Community Health

AIM 2: OR COMMUNITY LEVEL

AIM ONE
Explore and model the rural obesogenic environment in Oregon and five Western 
states (ID, CO, NM, NV, and WA) to inform rural obesity prevention research and 
Extension, including eXtension Communities of Practice.

AIM TWO
Plan, implement, and evaluate a multi-level, environmentally-based intervention in 
Oregon targeting community, school, and family home behavioral contexts to promote 
daily healthful eating and physical activity patterns, and thus improve body mass index 
among rural elementary school-age children.

AIM 2: SCHOOL LEVEL

Research Design
Six rural (population < 10,000) communities in three Oregon counties 
were randomized within county to condition. 

Research supported by the Agriculture and Food Research Initiative of the USDA 
National Institute of Food and Agriculture, grant 2011-68001-30020

AIMS OVERVIEW

Rural residents and multi-sector partners were mobilized to assess the obesogenic 
context using HEAL MAPPS™ and Rural Community Food and Physical Activity 

Environment Audit tools pre- and post-intervention. Post-intervention assessments of 
the community (n=6) contexts occurred in late 2015 through early 2016 in three 

counties, and data are being analyzed.

Method: Geocoded photographic data and 
surveyed attributes (e.g. accessibility; costs) of 
resources were imported into ArcGIS.

Findings
• Healthy food resources, including 

local agriculture are present but 
highly dispersed; grocery stores, 
farmers markets, and food assistance 
are within city limits only (Fig. 4-A).

• Most physical activity resources are 
highly dispersed and outdoors; few 
low/no cost indoor physical activity 
options  (Fig. 4-B).

• Figure 4 visualizes the audit results 
and the ¼ mile analysis. Considering 
all spatial analyses (distance and 
drive-time), in all communities less 
than 50% of the residential 
population has easy access to any of 
the resources (by resource category). 

• Preliminary analyses of 2015-2016 
environmental scans indicate that  
results will not differ statistically.

Figure 4. Example Distribution of Food (A) 
and Physical Activity (B) Resources

Implementation

• GROW Extension teams and school wellness partners collaboratively secured over 
$23,000 in additional grants in 2015/16 to change the school context

• Changes include installing features and providing programming: school gardens, 
climbing walls, and fitness trails for example (images 1-3 exemplify changes)

BMI Surveillance

• K-5/6 students’ height and weight were measured in fall and spring for 3 years; data 
were collected by GROW partners, including research staff, trained Extension staff, 
school staff and volunteers

• Children were classified as “overweight” or “obese” using the age- and sex-specific 
85th and 95th percentiles from CDC growth charts.

• Findings show no significant changes or trends across time (Figure 9) and rates are 
comparable to national data.

Figure 9. Three year Overweight and Obesity Prevalence Oregon Children Grades K-5/6 (N=2006)

PA Surveillance of Rural Oregon Children at School

• PA data were collected over 4 consecutive days in fall 2013, 2014, and 2015

• Teachers were trained to distribute pedometers, log non-compliance, daily wear time 
(min/d), and school attendance, and to help children put on the hip-mounted devices 
(Fig. 10) at the start of each school day and remove them at the end of the school day 
(~6.5 h).

• Data were collected with Walk4Life MVP pedometers (Walk4Life 
Inc.; Oswego, IL); a validated device that records all PA and can 
differentiate activity minutes at or above a pre-specified step rate.

• 4-day cumulative averages were calculated for wear time (min/d at 
school), total PA (TA; combined light, moderate, vigorous PA), and 
MVPA (step rate > 120/min)(Figure 8). Fig. 10. MVP Pedometer

• More MVPA was associated with lower BMI z-scores (p < 0.001), independent of sex, 
wear time or grade.

• Opportunities for PA at school are not sufficient to provide children with even half 
the daily MVPA dose recommended to minimally protect them from chronic 
hypokinetic conditions. 

• This is alarming as over 85% of our sample are bussed to and from school with one-
way travel times ranging from 14-125 minutes.

• This precludes participation in before and after-school programs and leaves the 
burden of provisioning PA to under-resourced families.

Figure 11. School PA of Rural Oregon Elementary Students (n=2000) 

AIM 2: FAMILY LEVEL

AIM 1: WESTERN REGION LEVEL

Research Design
Participatory action research approach employing community case (n=22) study and mixed 
methods design in six Western region states

Observational, survey, and 
narrative data collected during 
HEAL MAPPS programs from 
all six states have been 
analyzed using a constant 
comparative method at each 
conceptual dimension and 
triangulated across multiple 
data sources using NVivo 10 
to inform our model of the 
rural Western U.S. obesogenic 
context (Figure 2).

A. B.

 Every community's overall readiness scores increased between Time 1 and 2 (Figure  6)
 Readiness dimension scores ranged from lowest (M=3.33) for Community Knowledge of the Issue to 

highest (M=4.38) for Resources Related to the issue. Readiness scores increased or stayed the same for 
most dimensions with one exception: a slight decrease (-0.20) for Molalla in the dimension of Knowledge 
of the  Issue (Figure 7) 

AIM 2: SCHOOL LEVEL

One elementary school (>50% students eligible for free or reduced meals) in each rural community partnered 
across 3 school years (2012/13 – 2015/16) participating in school level assessments and interventions

Environmental scans were conducted at schools using the 
School Physical Activity and Nutrition- Environment Tool (SPAN-ET)

• Differences in overall SPAN-ET scores from year one to year three revealed that schools were performing 
between “fair” to “good“ (meeting 38% - 57% of total SPAN-ET criteria) at year one, and increased to 
performing ‘good’ to ‘best’ (meeting 52% - 79% of total SPAN-ET criteria) at year three.

• GROW schools have utilized SPAN-ET results to prioritize areas for improvement and employed SPAN-ET guided 
evidence-based strategies to address environments where schools are underperforming (see Figure 8 above)

• Kids wore pedometers 357 ± 25 min/d; ~ 92% of a 6.5-hour school day. 

Conclusions 

• Rural families and communities face unique challenges in the fight against 
childhood obesity, most notably a less that optimal context for developing 
and maintaining weight healthy behavioral patterns. 

• Lack of easy access to locally available HE and PA options, and additional 
obstacles facing the most under-resourced rural families in providing daily 
PA opportunities, suggest rural schools hold the key to changing the tide.

• However, given the current low levels of PA observed in rural children at 
school, there is much work to be done.

Audience: Rural Children enrolled in SNAP-Ed eligible public schools (grades K-5)
Intervention Target: Rural homes and families; Rural schools and staff; and             

Rural community places and people who reside there
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Rural Community Food and Physical Activity Environment Audit

HEAL MAPPSTM Captured Changes in Community Readiness 

Analysis: Spatial access to resources was analyzed 
via network distance using a number of measures: 
¼ mile and ½ mile distances and 5 minute drive-
time, which showed similar patterns. 

Figure 1. Western Region State Partners.

HEAL MAPPS™ was the mechanism 
developed and used to Mobilize rural people 
and Assess perceptions of resources and 
readiness to change the context of rural place 
that can be used to Plan, Implement and
Track environmental strategies to prevent 
obesity among children and families using 
community-engaged participatory action 
research.

Attributes Of People Attributes Of Place

Community members were 
provided a camera-enabled 

GPS unit and trained to 
map the food and physical 

activity resources they 
encountered on a regular 

basis. They annotate these

Quantifying Community Readiness, Resources, and Capacity
Qualitative indicators coded into dimensions of readiness to address the obesogenic context 
were organized into a descriptively anchored numerical rating scale ranging from 1 (no 
awareness) to 9 (high level of community ownership). The mean overall community readiness 
score across all communities (n=22) was 3.60 (SD=0.42) pre-planning, ranging from a low of 
2.74 vague awareness to a high of 4.60 preparation.  Mean scores for six dimensions of 
community readiness are presented in Figure 3.  

Figure 2. Qualitative Thematic Model 
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Figure 3. Mean and SD of  Community Readiness Scores by Dimension of Readiness across all communities (n=22)

Over 400 people 
participated in HEAL 

MAPPSTM events, 
collecting over 3000 
images and mapping 

over 300 routes

RFPA Audit Captured Changes

Mean Overall Community Readiness Scores for Six Dimensions of Readiness

M=3.88
SD=0.65

M=3.48
SD=0.74

M=3.67
SD=0.62

M=3.12
SD=0.44

M=3.93
SD=0.58

M=3.60
SD=0.42

M=3.52
SD=0.73

Figure 6. Illustrates change (Mean and SD) in overall Community Readiness Score from Time 1 (2012) to Time 2 (2015)

Figure 7. Illustrates positive, no, or negative change in readiness dimension score and overall score for each community  

M=2.9  \ M=3.60
SD=0.19 \ SD=0.30

M=3.50  \ M=4.25
SD=0.59 \ SD=0.47

M=3.41  \ M=3.99
SD=0.44  \ SD=0.41

M=3.25  \ M=3.72
SD=0.29  \ SD=0.23

M=3.10 \ M=4.50
SD=0.65 \ SD=0.53

M=3.60  \ M=4.15
SD=0.44 \ SD=0.37

Research Design
Families were recruited through participating schools. Family level strategies included 
informational messaging through newsletters and family-focused experiential activities 
and events.

• All families with elementary-aged children (grades K-5/6; N=2,200 children) 
attending GROW schools were eligible to participate in the study  

• Approximately 12% of children (n=270) and their parents/caregivers consented to 
participate in the GROW family level study between 2012 to 2014  

• Child level BMI and PA information were collected annually at school

• Mixed-methods study design was used to examine whether and how rural family-
home factors were associated with child weight health (BMI)

Quantitative Study  

Examined associations among family nutrition and PA (FNPA) policies and practices 
with BMI, diet, and food insecurity (FI)

• Sample included 69% (n=186) of the 270 children enrolled in GROW family study; 
43% of families were at-risk for FI and 37% of children were overweight or obese

• Children whose families limited watching TV while eating were less likely to be 
obese as were children whose families monitored intake of chips, cookies, and 
candy  

• Modifying effect of eligibility for free or reduced school meals was found on the 
associations between FI and BMI and between FI and FNPA, respectively

• More favorable FNPA factors were associated with higher intakes of fruits, 
vegetables and dairy, and lower intake of added sugar

• FI was not associated with dietary intake

Qualitative study

Explored parent/caregiver perceptions of factors that influence FNPA in rural family-
home environments

• Focus group interviews (n=9) were conducted in rural communities; total 
participants included 34 parents across the six communities; 24% of participating 
families were at-risk for FI

• Themes emerging from content analysis of focus group transcripts were 
categorized as behavioral and environmental influences on FNPA

• Behavioral factors:

• Environmental factors:
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∆ Observed Changes

Δ Resource gains, as 
well as losses; but, 
availability net gain or 
loss didn’t tell full 
story 

Δ Access qualities that 
increased population 
exposure to available 
resources emerged

Example: Molalla 
- community center 
with a pool and 
community garden
+ 6 neighborhood 
StoryWalks trails 
+ Farmer’s Market 
increased population 
reach and exposed 
more  residents to 
resources than did the 
one community center 
with 2 features

Figure 5. Environmental Audit captured changes between Time 1 and 2 for Physical 
Activity and Food Resources; Change is in number of resources gained or lost

Conclusions 
• Rural families and communities face unique challenges in the fight against childhood obesity, most 

notably a less that optimal context for developing and maintaining weight healthy behavioral 
patterns

• Readiness and capacity aspects of weight healthy community change varies among rural 
communities, which influences implementation time and location of environmental and policy 
strategies that provide resources 

• Sustainable changes in weight-health protective dietary and activity patterns requires sustained 
exposure of priority population across their proximal behavioral environments (home, school, in 
and around community)

• Lack of local availability and easy access to HE and PA resources, along with additional obstacles 
facing the most under-resourced rural families, particularly in providing daily PA, suggest rural 
schools hold the key to changing the tide

• Currently observed low levels of PA, particularly MVPA, observed in rural children at school, and 
observed opportunities for and challenges to timely and sustainable changes in the rural 
obesogenic context to support children’s HE and PA patterns in- and out-of-school provide 
guidance for the direction and scope of work yet to be done. 

Figure 8. Results reports were used by community members to plan and implement actions that 
would change the obesogenic context – increase supports and/or remove barriers to weight 

healthy behavioral patterns for children and families

SIGNIFICANT IMPACTS resulting from these 
outcomes include leveraging GROW resources to 

secure $713,333 in additional funding, 
applications that were submitted by 

communities based on new knowledge and data 
generated through community-engaged actions.
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Change in Readiness by Dimension across Six Rural Oregon Communities Bonanza Chiloquin

Clatskanie Rainier

Molalla Estacada

SPAN-ET Assessments

Figure 8 examples (a) through (f):

resources with information explaining how and 
why the community features make daily 

healthy eating and active living patterns easier 
or harder to develop and maintain

HEAL MAPPS™ Data Analysis

SNAP-Ed

GROW Intervention

R (c)
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