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Purpose. Physical activity (PA) has well-established health benefits, but most Americans do not meet national guidelines. In
southeastern Missouri, trails have been developed to increase rates of PA. Although this has had success, broad-scale interventions
will be needed to improve rates further. In this study, we surveyed residents of southeastern Missouri to identify ways to improve
rates of PA. Methods. We conducted a telephone survey in 2015 of adults (𝑛 = 524) from eight rural Missouri towns that had
walking trails, regarding their activities and interests. Findings. Forty percent of respondents reported both walking andmeeting PA
recommendations, 29% reported walking but notmeeting PA recommendations, and the remainder did not walk or did not answer.
Respondents who used the trails were significantly more likely to meet PA recommendations (odds ratio = 2.7; 95% confidence
interval = 1.7, 4.5). Certain values and interests that may encourage PA or draw people to trails were common. Conclusions. The
group that walked but did not meet PA recommendations would be the ideal group to target for intervention, which could focus on
their reported values and interests (e.g., personal relationships, being outdoors). Use of walking trails was associated with meeting
PA recommendations.

1. Introduction

It is well established that people who are more physically
active have a lower risk of chronic diseases than those who
are less active [1]. The Physical Activity Guidelines Advisory
Committee currently recommends at least 150 minutes of
moderate-intensity aerobic physical activity per week for
adults to obtain substantial health benefits [2]. However,
a significant proportion of adults in the United States do
not adhere to these recommendations [3]. Despite these
well-established health benefits of regular physical activity
(PA), only 51.7% of adults met the national Physical Activity
Guidelines for Americans in 2016 [4].

Rural residents are disproportionally affected by rates of
physical inactivity, including lower levels of PA in leisure
time [5, 6]. This may be due in part to limited walkability, as

rural communities often lack built environment features such
as sidewalks and parks [7, 8]. Neighborhoods with higher
walkability scores are associated withmore walking, less obe-
sity, and lower coronary heart disease risk [9]. Over the past
two decades, our team has been involved with constructing
40 walking trails in rural southeast Missouri to increase
access to and promote PA among residents [7, 10]. After
the development of the trails, PA and cholesterol screenings
increased in the region, suggesting possible reduction in
cardiovascular disease risk [10].

These health benefits may incentivize a person’s decision
to increase PA, but life priorities and values other than
health can also influence behavioral change. For example, as
described in the Self-DeterminationTheory, when the social
environment is optimal, individuals become more intrinsi-
cally motivated [11]. Social values can influence behavior.
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When applied to PA, this theory postulates that health
behavior interventions can target individuals’ interests to help
adopt and maintain an active lifestyle [11]. For example, if
people find being out in nature fulfilling or like exercising
with friends, they may be more likely to engage in PA with
others or outdoors [12].

Although the trails themselves appear to increase PA in
the community, an opportunity exists to implement broad-
scale interventions with the aim of increasing trail use among
residents [13]. The purpose of this study was to survey adults
in the Bootheel and Ozark regions of southeastern Missouri
to help identify novel approaches for increasing the rate of PA
in rural communities.

2. Methods

The 2013 Rural-Urban Continuum Codes (RUCC) form a
classification scheme that distinguishes metropolitan coun-
ties by the population size of theirmetropolitan area and non-
metropolitan counties by the degree of urbanization and adja-
cency to a metropolitan area using a scale from 1 (metropoli-
tan) to 9 (completely rural) [14]. Much of southeastern
Missouri is considered rural, with counties in the Ozark and
Bootheel regions being rated as between 7 and 9 RUCC [14].
These regions, in particular, have limited opportunities for PA
and received new walking trails as part of the Bootheel Heart
Health Project [10]. This study takes place in eight towns
where trails were developed from this project [10]. Details
regarding the development of the trails and the trail charac-
teristics have been discussed previously by Wiggs et al. [13].
As noted previously [13], the majority of trails were located
in residential park areas within city limits. They are generally
asphalt (65%), gravel (24%), or wood chip (11%) covered.The
eight communities were chosen based on population, race,
and prevalence of obesity. We also consulted with a local
expert in southeast Missouri who participated in the devel-
opment of the trails to confirm the most appropriate areas to
assess to cover a range of settings and conditions. This study
was given exempt status by the institutional review board
(IRB) atWashingtonUniversity in St. Louis and subjects were
provided an exempt information sheet prior to participation.

An exploratory studywas conducted inMay through June
2015, where residents from eight rural Missouri towns were
interviewed by telephone. A survey research firm (Survey
Research Laboratory, Mississippi State University) was con-
tracted to conduct the telephone survey. A list of random
phone numbers wasmatched to target the specific geographic
areas of interest. A dual-frame (cellphone and landline)
sampling design was used to maximize coverage of eligible
respondents. To ensure a reproducible and representative
sample, probability-based sampling via random digit dial
(RDD) was utilized within each of the two frames.

The survey consisted of several sections. In section A,
respondents were asked about their age and location. In
section B, respondents rated interests (e.g., volunteering) and
values (e.g., personal health) on a scale from 1 (not at all
enjoyable) to 5 (very enjoyable) for interests and from 1 (not
very important) to 4 (very important) or 1 (strongly disagree)
to 5 (strongly agree) for values. In sectionC, respondentswere

asked about their local walking trail awareness, access, and
use. This section also included a qualitative portion where
respondents could describe what activity or events would
encourage visiting the trails. In section D, respondents were
asked about their activity level.This sectionwas used to deter-
mine if participants walked and met PA recommendations
for aerobic activity (walks and does 150 minutes of PA per
week), walked but did not meet PA recommendations for
aerobic activity (walks but does not meet 150 minutes of PA
per week), or did not walk. In section E, respondents were
asked about cellphone use. In section F, respondents were
asked about their demographics.The data were analyzed with
SPSS, first with descriptive statistics and next with odds ratios
using multinomial logistic regressions and 95% confidence
intervals (unadjusted).

3. Results

Among eligible respondents, the response rate was 35%. Of
the total completed surveys (524 out of 571, cooperation
rate of 91.8%), 196 (37%) respondents were surveyed over
cellphone and 328 (63%) were surveyed over landline. The
majority of respondents were above 50, female, high school
educated, and Caucasian. Most of the participants (63%)
were either overweight or obese. Of the participants, 40%
reported walking and also meeting PA recommendations,
29% reported walking and not meeting PA recommenda-
tions, and the remainder either did not walk (23%) or did not
respond to the question (9%). Of those surveyed, 65% were
aware of the trail, and 34% have used the trails at some point,
and 14% have used the trail often/very often.

The participants who often/very often used the trails
were above 55, female, and Caucasian, similar to the baseline
characteristics of those surveyed (Table 1). However, there
were a disproportionate number of people who had normal
BMI and used the trails often/very often. Of those who
were aware of the trails, 42% used them very often/often.
Individuals who used the trails were significantly more
likely to meet PA recommendations (odds ratio = 2.7; 95%
confidence interval = 1.7, 4.5).

Those respondents who walked but did not meet PA
recommendations were a particular focus for the study.
Participantswhowalk but not enough tomeet PA recommen-
dations were also similar to the overall population that was
surveyed: above 55, female, Caucasian, and overweight.Those
that walked but did not meet PA recommendations reported
that they place high value on relationships with family and
friends, their own health, PA, and being outdoors/in nature
(Table 2). They also reported enjoying listening to music,
reading, watching TV/movies, cooking, and yardwork.

We also collected qualitative responses about events or
activities that would encourage trail use. Community events
(e.g., picnics, races or walking events, festivals, and kid-
friendly activities; 17%), sporting events (5.5%), and social
organizations (e.g., group walks or walking partners; 3.2%)
were among suggestions. Also, 38% of respondents aware
of nearby trails found out about the trail because they
“happened to see it one day,” while 20% heard about it from
a friend. When asked about barriers, 13% of respondents said
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Table 1: Trail use and physical activity by individual characteristics.

(a)

Trail use
Very often/often

(%) Sometimes (%) Rarely (%)

Age
18 to 34 15 (50) 13 (43) 2 (7)
35 to 54 16 (32) 21 (42) 13 (26)
>55 37 (43) 34 (40) 15 (17)
Age total 68 (41) 68 (41) 30 (18)

Sex
Male 26 (42) 25 (40) 11 (18)
Female 48 (42) 44 (39) 21 (19)
Sex total 74 (42) 69 (39) 32 (18)

Race
Caucasian 58 (41) 57 (40) 26 (18)
African-

American 10 (50) 9 (40) 2 (10)

Other 4 (80) 1 (20) 0
Race total 72 (43) 67 (40) 28 (17)

BMI
Underweight 3 (75) 1 (25) 0
Normal 33 (63) 12 (23) 7 (13)
Overweight 17 (28) 29 (48) 14 (23)
Obese 11 (28) 19 (48) 10 (25)
BMI total 64 (41) 61 (39) 31 (20)

Aware of trails
Yes 74 (42) 70 (40) 32 (18)
No 0 0 0
Trail

awareness total 74 (42) 70 (40) 32 (18)

(b)

Physical activity
Does not walk

(%)
Walks/fails PA

recs. (%)
Walks/meets
PA recs. (%)

Age
18 to 34 7 (11) 17 (26) 41 (63)
35 to 54 20 (19) 32 (30) 54 (51)
>55 83 (30) 95 (34) 103 (37)
Age total 110 (24) 144 (32) 198 (44)

Sex
Male 41 (25) 42 (26) 80 (49)
Female 78 (25) 110 (35) 125 (40)
Sex total 119 (25) 152 (32) 205 (43)

Race
Caucasian 96 (25) 126 (32) 168 (43)
African-

American 13 (25) 12 (23) 27 (52)

Other 4 (22) 8 (44) 6 (33)
Race total 113 (25) 146 (32) 201 (44)

Table 1: Continued.

Physical activity
Does not walk

(%)
Walks/fails PA

recs. (%)
Walks/meets
PA recs. (%)

BMI
Underweight 3 (33) 1 (11) 5 (56)
Normal 25 (21) 41 (34) 54 (45)
Overweight 37 (22) 56 (33) 77 (45)
Obese 39 (30) 39 (30) 51 (40)
BMI total 104 (24) 137 (32) 187 (44)

Aware of trails
Yes 73 (23) 106 (34) 133 (42)
No 46 (28) 47 (28) 72 (44)
Trail

awareness total 119 (25) 153 (32) 205 (43)

the trail was too far away from home, while 12% said lack of
interest kept them from using the trail.

4. Discussion

Community trails are a way to provide equitable and acces-
sible opportunities for PA in rural areas where few other
opportunities exist. In our study, a significant percentage
of respondents in communities with trails have never used
the trails (32%). However, our results also indicate that
individuals who used the trails had significantly greater odds
of meeting PA recommendations (OR = 2.7). This finding
is consistent with other studies [12, 15–17]. Interventions to
increase the utilization of existing trails in rural communities
have the potential to increase PA and positively impact
population cardiovascular disease risk.

Almost one-third of survey respondents reported doing
some walking, but not meeting the PA recommendation.
Based on the transtheoretical model, which uses stages of
change to predict behavior, this group may be the most
amenable to interventions to increase trail utilization [18].
These respondents likely fall within the contemplation or the
preparation stage, meaning they are more aware of personal
consequences and potential benefits and are preparing to
make a behavior change in the foreseeable future. In con-
trast, those who did not report walking likely fit into the
precontemplation stage, in which people are not planning to
take action in the near future and are therefore less likely to
respond to intervention.

Developing effective strategies to encourage this group to
walkmore than they currently domay involve identifying key
values and priorities and integrating them into a multilevel
intervention approach as described by the social-ecological
model [19]. This group reported to value relationships with
family and friends, their own health, PA, and being out-
doors/in nature. These values and activities could be utilized
as intervention leverage points and build onmultilevel strate-
gies, which have had some evidence of success in the literature
[19]. For example, individual level intervention components
could highlight reinforcing or increasing knowledge about
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Table 2: Life pursuits/values enjoyed by those who walk but do not meet physical activity recommendations (𝑛 = 153).

Level of enjoyment/importance
Enjoyable/important (%) Neutral (%) Unenjoyable/unimportant (%) Unknown (%)

Relationships with family/relatives 146 (95) 3 (2) 4 (3) 0
Own health 144 (94) 7 (5) 2 (1) 0
Relationships with friends 139 (91) 10 (7) 3 (2) 1 (1)
Physical activity 120 (78) 22 (14) 11 (7) 0
Being outdoors and in nature 119 (78) 26 (17) 7 (5) 1 (1)
Living a long life 114 (75) 22 (14) 15 (10) 2 (1)
Social life/leisure activities 105 (69) 32 (21) 15 (10) 1 (1)
Being engaged in my community 104 (68) 28 (18) 17 (11) 4 (3)
Volunteering 95 (62) 29 (19) 26 (17) 3 (2)
Physical attractiveness 73 (48) 51 (33) 29 (19) 0

the health benefits of PA, including walking or goal setting.
Interpersonal-level components could build on the value
of family and friend support by facilitating walking groups
[20]. Community-level strategiesmay include promotion and
implementation of different types of community events at
the trails (e.g., fishing). Since nearly 40% of respondents just
“happened to see the trail one day,” it is likely that more local,
multilevel promotion efforts are needed to publicize the trails.
This publicity would be consistent with theCommunity Guide
recommendation to enhance or create opportunities for PA
with outreach [21].

Furthermore, promotion of PA by using the trails can
target multiple interests and be combined with other land
uses. The majority of these trails are in residential park
areas [13], which adheres to guidelines to combine pedestrian
infrastructure with parks and recreational facility access [22].
If the location of the trails permits, they can be promoted as a
way to connect homes, neighborhoods, stores, and facilities.
Additionally, the trails can be promoted as a social gathering
place (e.g., for seniors, families, and children and religious
groups), a place to improve health and engage in physical
activity (e.g., for fitness groups), and a place to enjoy nature
(e.g., for schools, youth groups). Promotional events that
target these interests may encourage the target group to
walk more (e.g., family day, charity walks and races, com-
petitive races or events, health/physical activity walks, and
nature walks). Those who valued community engagement
and volunteering could respond to promotion that focuses on
improving the trails (e.g., beautification,maintenance) to fur-
ther benefit the community by improving aesthetics, public
perception of the space, and increasing home values [22].

Open-ended questions suggested that the population
would be amenable to community events, sporting events,
and social organizations. Our data also showed that, of those
who were aware of the trails in the area, 42% used the trails
very often/often. Consistent with previous publications [23],
this suggests that outreach and increasing awareness of the
trails’ existence would also be a valid intervention. Awareness
could be enhanced through various channels such as social
media, print, and other strategies identified by community
stakeholders as applicable.

The limitations of this study include the cross-sectional
design using unadjusted models and limited generalizability
of the data obtained from a region in a specific state. Also,
the study relies on self-report by the participants (e.g., height,
weight, amount of PA, and trail use) and does not explore
what other PA are done other than walking, which types of
trails they prefer, or what activities they do when they visit
the trails. In spite of these limitations, this study helps to
identify values and priorities of a rural population to inform
a physical activity intervention. Future studies could use
more reliable data collection methods (e.g., accelerometers,
GPS tracking) longitudinally to improve the quality of the
data.

In conclusion, this survey of residents of eight towns
in rural southeast Missouri highlighted a nearly threefold
increase in PA for residents who use trails. This study also
evaluated participants’ values and interests that could be
targeted for a multilevel intervention designed to encourage
the use of walking trails, particularly among residents who
reported walking but did not meet PA recommendations. A
rigorous evaluation of multilevel intervention strategies will
also add to the evidence of best practices to increase PA in
rural communities.
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Tilert, and M. Mcdowell, “Physical activity in the United States
measured by accelerometer,”Medicine and Science in Sports and
Exercise, vol. 40, no. 1, pp. 181–188, 2008.

[4] CDC, “Early release of selected estimates based on data from
the national health interview survey,” Centers for Disease
Control and Prevention, 2016, https://www.cdc.gov/nchs/nhis/
index.htm.

[5] Centers for Disease Control and Prevention, “Self-reported
physical inactivity by degree of urbanization—United States,
1996,”Morbidity andMortalityWeekly Report (MMWR), vol. 47,
no. 50, pp. 1097–10100, 1998.

[6] M. C. Kegler, I. Alcantara, R. Haardörfer, A. Gemma, D.
Ballard, and J. Gazmararian, “Rural neighborhood walkability:
implications for assessment,” Journal of physical activity &
health, vol. 12, pp. S40–S45, 2015.

[7] R. C. Brownson, R. A. Housemann, D. R. Brown et al., “Promot-
ing physical activity in rural communities: walking trail access,
use, and effects,” American Journal of Preventive Medicine, vol.
18, no. 3, pp. 235–241, 2000.

[8] S. S. Frost, R. T. Goins, R. H. Hunter et al., “Effects of the
built environment on physical activity of adults living in rural
settings,”TheAmerican Journal of Health Promotion, vol. 24, no.
4, pp. 267–283, 2010.

[9] G. S. Lovasi, S. Grady, and A. Rundle, “Steps forward: review
and recommendations for research on walkability, physical
activity and cardiovascular health,” Public Health Reviews, vol.
33, Article ID BF03391647, 2011.

[10] R. C. Brownson, C. A. Smith, M. Pratt et al., “Preventing car-
diovascular disease through community-based risk reduction:
The Bootheel Heart Health Project,” American Journal of Public
Health, vol. 86, no. 2, pp. 206–213, 1996.

[11] M. S. Fortier, J. L.Duda, E.Guerin, andP. J. Teixeira, “Promoting
physical activity: Development and testing of self-determina-
tion theory-based interventions,” International Journal of Be-
havioral Nutrition and Physical Activity, vol. 9, article no. 20,
2012.

[12] J. Thompson Coon, K. Boddy, K. Stein, R. Whear, J. Barton,
and M. H. Depledge, “Does participating in physical activity
in outdoor natural environments have a greater effect on
physical andmental wellbeing than physical activity indoors? A
systematic review,” Environmental Science and Technology, vol.
45, no. 5, pp. 1761–1772, 2011.

[13] I. Wiggs, R. C. Brownson, and E. A. Baker, “If you build it,
they will come: lessons from developing walking trails in rural
Missouri,” Health Promotion Practice, vol. 9, no. 4, pp. 387–394,
2008.

[14] USDA ERS, “Documentation,” 2016, http://www.ers.usda.gov/
data-products/rural-urban-continuum-codes/documentation.aspx.

[15] WHO., “Interventions on diet and physical activity: whatworks:
summary report,” Tech. Rep., World Health Organization
(WHO), Geneva, Switzerland, 2009.

[16] C. M. Hoehner, A. Ivy, L. K. Brennan Ramirez, S. Handy, and R.
C. Brownson, “Active neighborhood checklist: a user-friendly
and reliable tool for assessing activity friendliness,” American
Journal of Health Promotion, vol. 21, no. 6, pp. 534–537, 2007.

[17] R. C. Brownson, A. A. Eyler, A. C. King, Y.-L. Shyu,D. R. Brown,
and S. M. Homan, “Reliability of information on physical
activity and other chronic disease risk factors amongUSwomen
aged 40 years or older,” American Journal of Epidemiology, vol.
149, no. 4, pp. 379–391, 1999.

[18] J. O. Prochaska and W. F. Velicer, “The transtheoretical model
of health behavior change,” The American Journal of Health
Promotion, vol. 12, no. 1, pp. 38–48, 1997.

[19] R. C. Brownson, L. Hagood, S. L. Lovegreen et al., “A multilevel
ecological approach to promoting walking in rural communi-
ties,” Preventive Medicine, vol. 41, no. 5-6, pp. 837–842, 2005.

[20] L. H. McNeill, M. W. Kreuter, and S. V. Subramanian, “Social
environment and physical activity: a review of concepts and
evidence,” Social Science and Medicine, vol. 63, no. 4, pp. 1011–
1022, 2006.

[21] E. B. Kahn, L. T. Ramsey, R. C. Brownson et al., “The effect-
iveness of interventions to increase physical activity. A system-
atic review,” American Journal of Preventive Medicine, vol. 22,
supplement 1, no. 4, pp. 73–107, 2002.

[22] CDC, “Announcement: community preventive services task
force recommendation for built environment interventions
to increase physical activity,” Morbidity and Mortality Weekly
Report (MMWR), vol. 66, no. 17, article 460, 2017.

[23] J. A. Reed, B. E. Ainsworth, D. K. Wilson, G. Mixon, and A.
Cook, “Awareness and use of community walking trails,” Pre-
ventive Medicine, vol. 39, no. 5, pp. 903–908, 2004.

https://www.cdc.gov/nchs/nhis/index.htm
https://www.cdc.gov/nchs/nhis/index.htm
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes/documentation.aspx
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes/documentation.aspx

