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Executive Summary

Participation in outdoor recreation can positively contribute to physical and emotional 
well-being. However, questions remain regarding the most effective way to implement 
programs that promote childhood engagement in outdoor recreation. Using seven 
years of data, we explored factors driving visitation to trailheads that offer self-guided 
materials for children at parks and recreation facilities of the Kids in Parks program. 
We evaluated the demographic, managerial, and physical predictors of visitation to the 
115 trails included in the program. Of 769 visitors who made at least one return visit to 
a TRACK Trail, 305 (39.7%) returned to the same trail, 675 (87.8%) returned to a dif-
ferent trail, and 211 (27.4%) did both. Using multiple linear regression, we found that 
repeat visits to any trail and new trails increased (p<0.01) when the trail was in a  state 
park or a national forest. Return visits to new trails were more likely to take place at 
locations without a visitor center, and at locations that were located farther away from 
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visitors’ homes. Visitors who made any return trail visits came from areas with sig-
nificantly higher unemployment rates, compared to visitors who did not make repeat 
visits. The results of this study have broad applications in creating inclusive recreation 
opportunities for all residents, and guiding communities as they make management 
decisions.
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Introduction
Rates of obesity, heart disease, diabetes, and other chronic diseases have been in-

creasing in the U.S. (Benjamin et al., 2017; Mozaffarian et al., 2016). Forty percent of 
Americans have two or more chronic conditions such as hypertension, diabetes, and 
mood disorders (Buttorff, Ruder, & Bauman, 2017). Many of these chronic diseases 
can be attributed to an increasingly sedentary lifestyle. Most Americans do not achieve 
the recommended amount of physical activity on a regular basis (Cohen et al., 2017). 
Approximately 5% of children meet the recommended 60 minutes per day of physi-
cally active time (Golightly et al., 2017). The statistics are worse for low-income urban 
children (Chen & Adler, 2019; Kabali et al., 2015; Kann et al., 2016).

Growing evidence suggests that public space characteristics, such as availability, 
accessibility, and walkability, affect the public’s ability to visit and benefit from these 
spaces (Anderson, Foster, Flynn, & Fitterman, 2013; Besenyi, Kaczynski, Wilhelm 
Stanis, & Vaughan, 2013; Carlton et al., 2017; Castro, 2011; Kaczynski et al., 2014; Rube 
et al., 2014). A variety of stakeholders including governmental agencies, the health-
care industry, communities, and nonprofit organizations are developing programs to 
combat chronic health issues related to sedentary lifestyles (Andrejewski, Mowen, & 
Kerstetter, 2011; Cohen et al., 2017; Feng & Astell-Burt, 2017; Ross, 2016; Sugiyama, 
Carver, Koohsari, & Veitch, 2017). Prior to 2006, use of national parks in the U.S. ex-
perienced a 30-year decline, associated with a rise in screen time (Pergams & Zaradic, 
2006), and evidence suggests that this trend has continued (Stevens, Moore, & Mar-
kowski-Lindsay, 2014). Screen time has been linked elsewhere to higher rates of de-
pression among children (LeBlanc et al., 2015; Liu, Wu, & Yao, 2016; Schmidt et al., 
2012). Persons of lower socioeconomic position are especially susceptible to negative 
health outcomes related to lack of physical activity (Cohen et al., 2017; Das, Fan, & 
French, 2017; Farrigan, Hertz, & Parker, 2015; French, Sherwood, Mitchell, & Fan, 
2017; Vaughan, Colabianchi, Hunter, Beckman, & Dubowitz, 2018). As such, public 
provisioning of recreation areas is a way of securing free or low-cost ways to combat 
these public health issues.

More research is needed to evaluate whether and how parks and recreation op-
portunities lead to increased use. While specific amenities or features may bring people 
into parks (Clark & Jordan, 2018; Cohen et al., 2017, Costigen et al., 2017; Kaczynski 
et al., 2014; Kamel, Ford, & Kaczynski, 2014; McCormack, Rock, Toohey, & Hignell, 
2010), features likely have varying influences on segments of the population defined by 
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age or other characteristics (Besenyi et al., 2013; Kaczynski et al., 2008). 
Park proximity may influence access and use. Some studies have found that dis-

tance negatively impacts park use, namely greater distance decreases park use (Giles-
Corti et al., 2005; McCormack et al., 2010). However, other studies have found that 
distance does not influence rates of use (Kaczynski et al., 2008; Ries et al., 2009). A 
study of rural parks in Australia found that presence of amenities, rather than distance, 
was the primary driver of park use by youth (Edwards, Hooper, Knuiman, Foster, & 
Giles-Corti, 2015). There is also evidence that public perception of the availability or 
convenience of public spaces is more predictive of park use than physical proximity 
(McCormack et al., 2010; Mowen, Orsega-Smith, Payne, Ainsworth, & Godbey, 2007; 
Ries et al., 2009).

In addition to availability and distance, park usage can depend highly on public 
perceptions of quality, aesthetics, and safety (Barrett, Hannon, Keefe, Gortmaker, & 
Cradock, 2011; McCormack et al., 2010; Mowen et al., 2007; Tester & Baker, 2009). 
Personal attitudes and characteristics have also been cited as motivators for physical 
activity within parks (Perry, Saelens, & Thompson, 2011). Attracting and maintaining 
park users can be problematic, and some studies have shown that even with increased 
funding, park use can decrease with a lack of organized programming (Cohen et al., 
2009). Finally, parks may not be equally accessible, and used, by various sociodemo-
graphic groups. Park usage is known to vary by age, racial and ethnic background, and 
socioeconomic position (Besenyi et al., 2013; Byrne &  Cohen et al., 2017; Das et al., 
2017; Floyd et al., 2011; French et al., 2017; Kamel et al., 2014; Lo et. al., 2017). Prior 
research indicates disproportionate park use by non-Hispanic whites, lower park use 
among persons with the lowest incomes, and higher usage of trails among adults com-
pared to other age groups. Questions remain regarding whether recreation amenity 
characteristics can successfully attract users from under-represented groups. 

Prior studies have primarily examined the association between park use and phys-
ical features such as play facilities, sporting fields/courts, restrooms, and seating (Even-
son, Jones, Holliday, Cohen, & McKenzie, 2016; Kaczynski et al., 2008; Sevening & 
Janz, 2017), with comparatively little focus on amenities including electronic brochures 
(e-brochures) or trail guides, electronic registries, and social media-enabled tools. 
Technology has been widely studied in its role in facilitating outdoor and environmen-
tal education program goals; it has been found to be a source of increasing outdoor 
comfort and support as early as 2004 (Cuthbertson, Socha, & Potter, 2004). However, 
participation in trailhead programs that use mobile technology-based components and 
incentives have not been previously studied over an extended period of time.

Partnerships between various agencies, institutions, and nonprofit groups are de-
veloping innovative programs to increase and sustain visitation in recreational outings. 
In this study, we focus on user data from the TRACK Trails program, developed by the 
Blue Ridge Parkway Foundation and launched in 2009. This program offers families 
a way to track their visits to participating trails, called TRACK Trails, and provides at 
least four e-brochures for each activity, as well as hard copy brochures at trailheads. 
Children can earn virtual badges as well as physical rewards such as patches, discs, and 
bags, by tracking their visits to trails through the program’s website (KidsInParks.com). 

We explore both the amenity- and user-based predictors of visitation in a program 
designed to provide low-cost incentives to increase use of trails throughout the south-
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east and other parts of the U.S. using TRACK Trails user data. The overall aim of this 
study was to evaluate the predictors of return (or second-plus) visits, repeat visits to the 
same trail or new trail visits. Specifically, we explore the following questions: 

1. Were features of the trails (e.g., visitors’ centers, bathrooms, play and picnic areas, 
and natural features such as waterways) associated with future engagement? 

2. What role did distance play in trail visits? Was there any relationship between 
distance and whether visitors made repeat visits to TRACK Trails facilities? 

3. What role did demographic factors, including education levels, income, race and 
ethnicity play in trail visits? 

4. Did park ownership or management influence trail visits?

Methods 

Visitors, Management and Setting
The Blue Ridge Parkway Foundation, a 501(c)(3) organization, launched the 

TRACK Trails program via its Kids in Parks (KIP) initiative, in partnership with the 
National Park Service and the Blue Cross and Blue Shield of North Carolina Foun-
dation. This program converts a park’s preexisting trail into a TRACK Trail through 
the installation of self-guided materials (trailhead sign and brochure-led activities) de-
signed to encourage exploration and fun. Once installed, the TRACK Trail materials 
are owned by the park (Figure 1 shows a typical trailhead sign). Since the materials 
are overlaid on an existing trail, the park does not need to provide additional mainte-
nance other than restocking brochures and landscaping around the signs, to maintain 
visibility. Although most TRACK Trails adventures are hikes, there are also disc golf, 
paddling, and cycling activities. At the time of this study, the TRACK Trails program 
had 140 trailheads located in seven states, the Eastern Cherokee Nation, and Washing-
ton D.C. (see Figure 2). Trailheads were located on land managed by local, municipal, 
private, county, state and federal agencies (including the National Park Service and the 
U.S. Forest Service). 

The headquarters of the Blue Ridge Parkway Foundation are located in North 
Carolina, and a majority of the facilities are located in that state, in addition to South 

	

	

Figure	1-	A	image	of	a	TRACK	Trails	sign	at	a	trailhead,	and	a	close	up	of	that	image.	J.	Urroz,	2018.	

	

	 	Figure 1. A image of a TRACK Trails sign at a trailhead, and a close up of that image. 
J. Urroz, 2018.
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Carolina, Virginia, Maryland and Washington D.C. The TRACK Trails are located in a 
variety of landscape types, ranging from relatively remote wildland areas, to suburban 
and urban areas. For example, there are facilities in a heavily forested area of Shenan-
doah National Park, as well as at the National Mall in Washington D.C. 

The TRACK Trails program includes mobile-accessible content. Visitors can 
“track” (register) their trail usage on the KIP website and earn prizes, including a na-
ture journal, custom sticker from the trail they visited, patches, backpacks, bandan-
nas, first aid kits, and other accouterments, as well as “virtual medals” for their profile 
on the KIP website. These rewards are earned by logging information about the visits 
(“About Kids in Parks | Kids in Parks,” 2018). When visitors register a hike, KIP asks 
them to enter the date of the hike, ages of visitors, how many people went on the hike, 
whether they would return, and if they had been to the location before. KIP also asks 
visitors to provide their home addresses in order to receive prizes. Adults can link their 
profile to multiple children so that each child can independently enter their own visits.

Between May 1, 2009 and December 31, 2016, visitors logged 8,006 visits (by 3,270 
unique visitors and by 2,188 unique families) via the TRACK Trails program website. 
Most visitors visited trails in groups (e.g., family groups). Of the total visitors, 797 
(24%) logged two or more visits between the dates given above. 

We use the terms “visit” to indicate a single visit to a TRACK Trail by a visitor, and 
“trail” to refer to the physical location. For example, a “repeat visit” is a visit logged by a 
visitor to the same physical location that they had visited on an earlier outing.

Each registered visit to a trail was treated as an event for analysis. From an original 
8,006 visits, we excluded 240 visits from the analysis (about 3% of all records). Two 
hundred thirty-four visits occurred at a corn maze that TRACK Trails managed for 
three months. KIP did not plan to manage a corn maze trailhead in the future and we 
therefore removed these data. We removed the remaining six visits in five cases because 
the visitor addresses were not in the U.S. We removed one visit because it was regis-
tered to an address that was not found in any database.

KIP provided visitor information from the TRACK Trails program. Information 
included visitor home ZIP code and census tract, dates and times of visits, group size, 

	

	

Figure	2-Map	of	TRACK	Trails'	Trailheads.	Image	created	by	authors	using	ArcGIS	10,	2018.	

 

  Figure 2.Map of TRACK Trails' Trailheads. Image created by authors using ArcGIS 10, 
2018.
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and whether visitors had been to a given park before. KIP geocoded visitor addresses to 
census tracts. No census tract was found for 395 visitors (out of 3,270 unique visitors). 
Therefore, we geocoded addresses at census tract centroids in 2,875 cases, and at ZIP 
code centroids in 395 cases.

This research centered around three outcomes. The first was whether a visitor re-
turned to any trail in the system (second-plus), indicating that they recorded a mini-
mum of any two visits in the KIP system. The second outcome of interest was that a 
visitor returned to the same trail (repeat), indicating that they recorded visiting the 
same trail at least twice during the seven-year study period. The third outcome was that 
a visitor visited a minimum of two different trails (new), indicating that the visitor re-
corded at least two trail visits and that those visits occurred at different trails during the 
seven-year study period. The second and third outcomes (repeat and new) are subsets 
of the first outcome (second-plus).

Table 1 summarizes this information. All “Repeat” and “New” trail visits are in-
cluded in the “Second-Plus” return visit total. A total of 211 visitors made both a re-
turn visit to the same trail and a return visit to a different trail and are thus in all three 
categories.

Trail Data
Not all of the activities in the TRACK Trails system were hiking trails. At the time 

of this study, there were two trails designated specifically for cycling, twenty disc golf 
courses, and one paddling trek. We present a summary of trail characteristics in Table 
2. Each TRACK Trail had a series of self-guided brochure-led adventures. These bro-
chures contained information on natural, cultural, and historic resources found along 
the trail. For those visitors that did not want to use a paper copy, the brochures could be 
downloaded from the TRACK Trails website and viewed digitally while using the trail.

Of the 140 trails in TRACK Trails’ program, we excluded trailhead adventures that 
visitors did not make a return visit to, leaving 114 trailheads for our analysis. KIP pro-
vided attribute information including location, trail length, and trail amenities. These 
TRACK Trails were in parks managed by a city/county agency (n=38), a State agency 
(n=45), the U.S. Forest Service (n=4), the National Park Service (n=23), or private or 
other landowner (n=4). 

We also included key trail attributes of in our models. Attributes included whether 
or not the trails had prominent views, prominent natural features, or water features 
(such as lakes and rivers). We indicated the presence of infrastructure including visitor 
centers, bathrooms, picnic areas including tables, and designated play areas or jungle 
gyms. We did not include requirements for paying an entrance fee due to a lack of 
consistent information.

Table 1
Summary of Trail Visit Meanings and Number of Occurrences

	  

	  

	  

Designation 
in text Explanation 

Number of 
occurrences 

"No Return" Visited Trail "A"; made no other visits 990 
"Second-Plus" Visited Trail "A" more than once and/or visited Trail "A" and Trail "B" 769 
"Repeat" Visited Trail "A" more than once 305 
"New" Visited Trail "A" and visited Trail "B" 675 

Table	  1	  -‐	  Summary	  of	  trail	  visit	  meanings	  and	  number	  of	  occurrences	  
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We calculated average percent slope, weather and distance variables for each trail. 
We used data from the United States Geological Survey (U.S. Department of the Inte-
rior, U.S. Geological Survey, 2017) to calculate the mean slope around each trailhead. 
This variable was calculated within a buffered area with radius equal to the trail length 
at each trailhead. We calculated the distance between visitors’ residences (represented 
by the centroid of visitors’ home census tract) and the trailhead visited. In addition, 
we noted whether hike dates were on weekdays versus weekends, and whether they 
coincided with federal holidays.

Weather   We obtained information on weather on the day of the visit both at the 
visitors’ home (ZIP code centroid) and at the location of the visit from Weather Under-
ground. We did not have census tract locations for all visitors, and therefore we used 
ZIP code centroids. Furthermore, weather data is available on a daily level in a con-
sistent and documentable way for ZIP codes, whereas inputting geolocation data for 
census tract centroids led to inconsistent data retrieval. The information we retrieved 
included maximum temperature, and a binary indicator of rainfall. We obtained this 
information using the rwunderground package for R, which queries data from the 
Weather Underground database (Shum, 2017; The Weather Company LLC, 2017).

Visitor Demographic and Neighborhood Information
For demographic data, we used visitors’ addresses and obtained information on 

their census tract from the 5-year 2015 American Communities Survey (U. S. Census 
Bureau, 2016). We were unable to reliably match visitors to a single census tract in 395 
cases due to inconsistencies in road name or no matches being found for the address 
provided. For these 395 visitors, we used the census tract of the ZIP code centroid. We 
included the following sociodemographic information: race (percent white), percent-
age of renters, family household composition (percentage of female heads of house-
hold), and socio-economic indicators (percent unemployed, percent less than high 
school diploma, and median household income).

Statistical Analyses
We calculated descriptive statistics using cross-tabulations. For each outcome, we 

also calculated differences in counts or means using the Wilcoxon rank-sum statistic, 
because the data were not uniformly normal in distribution. This test does not assume 
normality and is nearly as efficient as for normal distributions (Fay & Proschan, 2010) 
as a t-test. For second-plus, repeat, and new trail visits, the comparison group was 
visitors who did not register second TRACK Trails visit (no return visits). We then 
estimated multiple linear regression models for all three visit outcomes (second-plus, 
repeat, new). We used linear regression instead of logistic regression to allow clearer 
interpretation of the estimates for the variables of interest. Participants either made a 
repeat visit, or did not, and therefore our variables are not nominal. We chose multiple 
linear regression instead of logistic regression to allow clearer interpretation of the 
estimates for the variables of interest. 

We also tested for collinearity among the predictor variables. The variance infla-
tion factor (VIF) of all variables was <2.0 for all but two variables. Home and trail 
maximum temperature had VIF values of 6.18 and 6.17, respectively; however, VIF 
values under 10 are considered as non-collinear (Craney & Surles, 2002).

We used linear multiple regression models to assess the relationship between visit 
behaviors and predictors related to return visits and visitors. The units of observa-
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tion were visits made by each visitor. Each regression model included a separate visit 
outcome (return for a second visit to any trail, return visit to the same trail, or return 
visit to a different trail) a series of twelve independent demographic covariates, agen-
cy fixed-effects, and home city fixed-effects. These fixed effects allowed us to isolate 
variation attributable to differences unrelated to trail administrative agency and visitor 
home city, and understand the differences related to other trail or visitor characteristics 
or behaviors. These models were run separately to tease apart how different variables 
might generally relate to return visitation, as well as specifically how they specific relate 
to return visits to a single trail or to different trails within a system. This would allow 
trail managers to apply the general outcomes of these models as well as specifically tai-
lor their efforts toward increasing single trail visits or trail system visits overall.

Predictors included three types of variables: those related to the individual and 
their home location, those related to the trail, and one combined variable (the distance 
from a visitor’s home census tract to the trailhead). The individual variables included 
unemployment rate, percentage of persons with less than a high school diploma, per-
centage of female heads of household, and rain and temperature at visitors’ homes. 
Trail features included management agency; trail length; presence of trail view, natural 
feature, water feature, infrastructure, visitor center, bathrooms, picnic area, or play-
ground; average slope (for the area surrounding the trailhead); presence of rain; and 
maximum temperature at the trailhead. We also included a variable representing dis-
tance from visitors’ homes to the trailhead.  

The R2 values from regression models were used at each geographic scale to com-
pare fit. For purposes of this study, p-values of less than 0.05 indicated significant effect. 
This aligns with other studies of use of outdoor space and health (Das, Fan, & French, 
2017; French, Sherwood, Mitchell, & Fan, 2017; LeBlanc et al., 2015). Additionally, the 
work in this manuscript was largely exploratory, and designed to consider the range 
of possible or likely factors influencing return visits, which led to our use of a less 
restrictive threshold for inclusion. We performed all analyses using Stata 15 software 
(StataCorp., 2017).

Results

Descriptive Statistics of Trails and Visitors
There were 990 no-return visits included in the dataset. Visitors made 769 second-

plus visits, 305 repeat visits, and 675 new trail return visits. Of the 305 visitors who 
made a repeat visit to the same trail, 211 also visited a new trail. Table 2 shows descrip-
tive statistics for each of these visit categories, with Wilcoxon rank-sum statistics of 
differences between 1 and 0 values within each category. All scores are comparisons 
between that set and non-returns; second-plus vs. non-return, repeat vs. non-return, 
and new trail vs. non-return visits.

Trail Attributes
Based on simple means comparisons, the trails that were destinations for second-

plus, repeat, or new trail return visits had significantly less presence of natural features, 
infrastructure and/or a visitor center, bathrooms, or a picnic area compared to trails 
that were destinations one-time only visitors.

The mean percent slope for visitors who did not return was 17.7%, 20.2% for sec-
ond-plus return visitors (p<0.001), 19.7% for repeat visits (p<0.05), and 20.4% for new 
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 Variable No Return 
(n=990) 

Second-Plus 
(n=769) 

Repeat  
(n=305) 

New  
(n=675) 

Trails         
Agency     
City/County park 280 (28.3) 137 (17.8) 73 (23.9) 105 (15.5) 
State park 254 (25.7) 275 (37.8) 102 (33.4) 251 (37.2) 
National Park 387 (39.1) 296 (38.5) 110 (36.1) 262 (38.9) 
USFS forest 17 (1.7) 21 (2.7) 7 (2.3) 19 (2.8) 
Private/Other 52 (5.3) 40 (5.2) 13 (4.3) 38 (5.6) 
Length (miles) 1.2 (0.6) 1.3 (0.6) 1.3 (0.5) 1.3 (0.6) 
Trail view 537 (15.5) 374 (13.8) * 0 (0) 329 (12.9) * 
Natural feature 475 (15.6)  315 (13.6) ** 129 (8.6) 277 (12.7) ** 
Water feature 579 (15.2) 429 (13.6) 169 (8.6) 377 (12.8) 
Infrastructure 540 (15.4) 361 (13.8) *** 145 (8.7) * 311 (12.9) *** 
Visitor center 749 (13) 509 (12.9) *** 213 (7.9) * 439 (12.2) *** 
Bathrooms 888 (8.5) 667 (8.9) ** 268 (5.4) 582 (8.6) ** 
Picnic 814 (11.4) 597 (11.2) ** 247 (6.7) 515 (10.8) *** 
Play area 177 (12) 128 (10.3) 54 (6.7) 113 (9.7) 
Percent slope 17.7 (12.1) 20.2 (12.9) *** 19.7 (12.7) * 20.4 (12.9) *** 
Rainfall on day of visit 0.3 (0.5) 0.3 (0.5) 0.3 (0.5) 0.3 (0.5) 
Max temperature on day of 
visit 75.6 (11.9) 75.5 (12.2) 75.1 (12.2) 75.5 (12.1) 
Visitors         
% Unemployed 6.4 (4.4) 7.0 (4.6) ** 7.3 (4.7) ** 7.0 (4.6) * 
% High school diploma 10.0 (7.4) 10.8 (7.1) ** 10.9 (7.1) * 10.9 (7.1) ** 
% Female head of 
household 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) 
Rainfall on day of visit 0.3 (0.5) 0.3 (0.5) 0.3 (0.5) 0.3 (0.5) 
Max temperature on day of 
visit 45.8 (12.2) 45.5 (12.5) 45.1 (12.8) 45.7 (12.5) 
Combined         
Home-trail distance (m) 142.6 (383.3) 160.9 (336.4) ** 145.5 (392) 168.5 (339.2) *** 
Note:	   *p<0.05, **p<0.01, ***p<0.001; Standard Error (SE) is shown for counts and standard deviation (SD) is 
shown for mean values. For Second-plus, Repeat, and New visits, values are in comparison to No Return visits. For 
example, the proportion of Second Plus visits to trails with a Trail View (13.8%) is significantly different from that of 
No Return visits (15.5) at the level of p<0.05. 

 

  

Table 2
Trail and Visitor Descriptive Statistics and Simple Means Comparisons 

trail return visits (p<0.001). This would indicate that visitors who ended up making a 
return visit visited trails with greater slopes on their first visit than the trails visited by 
visitors who did not make a return visit.

Across all four types of visits, most visits were to National Parks; 39.1% for no-
returns, 38.5% for second-plus, 36.1% for repeat visits, and 38.9% for new trail return 
visits. The largest difference was in use of city/county parks and state parks. These were 
relatively evenly split for non-return visits at 28.3% and 25.7%, respectively. However, 
for all three categories of return visits, the proportion of visits to state parks was much 
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more than that in city/county parks; 37.8% vs. 17.8% overall for second-plus visits, 
with a breakdown of 33.4% vs. 23.9% for repeat visits, and 37.2% vs. 15.5% for new 
trail return visits.

Visitor Characteristics
Visitors that made second-plus, repeat or new trail return visits came from areas 

with significantly higher rates of unemployment than those who did not return for a 
second visit. For no-return visitors the mean unemployment rate was 6.4%, whereas it 
was 7.0% for second-plus visits and new trail visits, and 7.4% for repeat visits.

Visitors who made a return visit also came from areas with a higher percentage 
of persons with less than a high school diploma. Non-return visitors came from areas 
with an average of 10.0% of people with less than a high school diploma, while the rate 
of people with less than a high school diploma was 10.8% (p<0.01) for second-plus 
visits, 10.9% (p<0.05) for those repeat visits, and 10.9% (p<0.01) for new trail return 
visits. No other visitor attribute was significantly different between non-return visitors 
and any of the three return outcomes.

Home to Trail Distance 
The mean home to trailhead distance was significantly different between visi-

tors who made second-plus visits (160.9 km, p<0.01) compared to non-return visitors 
(142.6 km), and also compared between visitors who made a return visit to a new trail 
(168.5, p<0.001) and non-return visitors. 

Predictors of Visits
Table 3 shows the coefficients from the multiple regressions for all three outcomes 

—second-plus visits, repeat visits and new trail visits. These tables also show which 
variables act as significant predictors of the three outcomes.

Compared to trails in local (city/county) parks, trails in parks managed at the state 
level or by the U.S. Forest Service attracted more repeat visits (overall, and among new 
trail return visits; p<0.01). Repeat visits (overall, and among new trail return visits) 
were more likely to occur at trails that did not have a visitor center (p<0.01). Return 
visits to new trails occurred more often at trails with no picnic amenities (p<0.05). Visi-
tors who made second-plus return visits were more likely to live in areas with higher 
unemployment (p<0.05). Returning visitors were also more likely to travel farther from 
their homes on visits to new trails (p<0.05). However, the magnitude of the coefficient 
for home-trailhead distance is small. 

Discussion
Our findings indicate that among TRACK Trails visitors, infrastructure does not 

seem to drive return visits, with the exception of bathrooms, nor do natural features 
or picnic areas. This is in contrast to findings from earlier studies, which have found 
that having more features (Kaczynski et al., 2014), or having specific physical features 
such as playgrounds and sports facilities (Kaczynski et al., 2008) led to greater use. 
Our findings contrast with those of a meta-analysis of qualitative studies that found 
that park features such as playgrounds, sports facilities, picnic tables, or barbeques are 
important in encouraging use (Edwards et al., 2015). In fact, visitors were more likely 
to return to trails without visitors’ centers. However, while many of the TRACK Trails 
included in this study were located in wildland or forested non-urban areas, previous 
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work has largely focused on park features that influence use in cities. In addition, no 
earlier studies have evaluated trailhead recreation programs over time that make use of 
electronic or Internet features.  

Visitors may seek out more strenuous trails on return visits. The trails that visitors 
returned to tended to be steeper than the trails of their initial visits. This may indicate 
greater comfort or desire to engage in more strenuous activity. While there has been 
relatively sparse research on the possibility of this phenomenon, some medical research 
suggests that persons engaging in a hiking program may increase their functionality 
and comfort over time (Hepperger et al., 2017). In planning areas for physical activity, 
it may be ideal to include options for different skills and comfort levels of visitors. 

Among the trail resources that are a part of the TRACK Trails program, trails 
managed at the state level and by the U.S. Forest Service attracted more return visitors 
compared to trails managed by local entities. The U.S. Forest Service has a longer his-

Table 3 
Ordinary Linear Regression Estimates of Predictors of Return Visits to Any Trail, the 
Same Trail, or Different Trail 

	  

	  

 

    Second-Plus Repeat New 

Variable Coef. (95% CI) Coef. (95% CI) Coef. (95% CI) 
Trails       

Agency2    

State park 0.213 (0.051, 0.373) ** 0.093 (-0.033, 0.219) 0.218 (0.061, 0.374) ** 
National Park 0.108 (-0.064, 0.279) 0.021 (-0.114, 0.155) 0.121 (-0.045, 0.288) 
USFS forest 0.447 (0.114, 0.779) ** 0.098 (-0.162, 0.359) 0.485 (0.162, 0.807) ** 
Private/Other 0.026 (-0.182, 0.235) -0.089 (-0.253, 0.075) 0.068 (-0.135, 0.270) 
Length (miles) 0.014 (-0.064, 0.092) 0.043 (-0.018, 0.104) 0.008 (-0.067, 0.083) 
Trail view -0.106 (-0.262, 0.051) -0.024 (-0.147, 0.099) -0.133 (-0.285, 0.019) 

Natural feature -0.031 (-0.169, 0.108) -0.008 (-0.116, 0.101) -0.011 (-0.145, 0.123) 

Water feature 0.027 (-0.083, 0.137) -0.023 (-0.109, 0.064) 0.052 (-0.056, 0.159) 

Infrastructure -0.025 (-0.119, 0.069) -0.067 (-0.14, 0.007) -0.016 (-0.108, 0.075) 

Visitor center -0.140 (-0.244, -0.035) ** -0.027 (-0.109, 0.055) -0.136 (-0.237, -0.034) ** 

Bathrooms -0.039 (-0.181, 0.103) 0.014 (-0.098, 0.126) -0.012 (-0.150, 0.126) 

Picnic -0.106 (-0.223, 0.010) -0.020 (-0.111, 0.072) -0.141 (-0.254, -0.027) * 

Play area 0.102 (-0.019, 0.223) 0.072 (-0.023, 0.166) 0.088 (-0.029, 0.206) 
Percent slope -2.3e4 (-0.003, 0.003) 3.1e5 (0.002, 0.002) 0.000 (0.003, 0.003) 
Rainfall on day of visit -0.006 (-0.094, 0.083) 0.017 (-0.052, 0.086) -0.008 (-0.093, 0.078) 
Max temperature on day of visit 0.001 (0.004, 0.009) 3.7e4 (0.003, 0.004) -3.7e4 (0.005, 0.005) 
Visitors    

% Unemployed 0.010 (0.001, 0.019) * 0.007 (-2.8e4, 0.013) 0.008 (0.001, 0.016) 
% High school diploma -0.001 (0.008, 0.006) -0.003 (0.008, 0.002) 0.000 (0.007, 0.006) 
% Female head of household -0.160 (-0.941, 0.622) 0.334 (-0.279, 0.948) -0.211 (-0.970, 0.548) 
Rainfall on day of visit 0.013 (-0.077, 0.103) 0.002 (-0.005, 0.072) 0.003 (-0.085, 0.091) 
Max temperature on day of visit -0.002 (0.007, 0.003) -0.001 (-6.4e5, 0.003) -2.8e4 (0.005, 3.4e4) 
Combined       

Home-trail distance (m) 1.6e4 (-4.8e6, 3.1e4) 6.2e5 (-6.4e5, 1.9e4) 0.1.9e4 (2.9e5, 3.4e4) * 
R-Squared 0.493 0.473 0.502 

Note: *p<0.05, **p<0.01, ***p<0.001; 2. Reference Category: City/County Park. Fixed effects for home city were 
included in the model but are not shown here. Abbreviations: Coef: regression coefficient. 95% CI: 95% confidence 
interval.
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tory of recreation management compared to that of many smaller governmental units, 
which could lead to more inter-generational habits of routine use. In addition, The U.S. 
Forest Service and state governments may have greater access to resources to support 
recreation compared to local government units, which could lead to more attractive 
programming for visitors.  

Among TRACK Trails visitors, park visitation was not inherently driven by prox-
imity. While the effect size was modest, close proximity of trails did not predict return 
visits. This finding aligns with some preceding research on the topic relating to more 
urban settings (Kaczynski, Potwarka, & Saelens, 2008; Ries et al., 2009), as well as re-
search on trails outside of urban areas (Edwards et al., 2015; Rossi, Byrne, & Pickering, 
2015). However this finding is contradictory to that of other studies done in urban 
areas (Giles-Corti et al., 2005; Kaczynski et al., 2014; McCormack et al., 2010; Mowen 
et al., 2007) as well as in more rural settings (Edwards et al., 2015). This finding may 
indicate that persons choosing to visit another TRACK Trail were more influenced by 
a trail feature, a KIP-provided prize or incentive, or an individual characteristic or cir-
cumstance not captured in this study. Age has been found to contribute to willingness 
or ability to travel farther to parks outside of urban areas (Rossi et al., 2015), with in-
dividuals above retirement age having greater availability of free time to travel further; 
however, we cannot detect that association with this data set. Further, based on means 
comparisons we found that more repeat visits occurred on weekdays compared to on 
weekends.

It could also be the characteristics of visitors themselves that predicts whether or 
not they returned to a trail activity. While we did not have extensive data on personal 
characteristics, we were able to characterize visitors’ places of residence. The average 
percent unemployment in visitors’ residential areas was significantly higher among 
visitors who returned, compared to those that did not return, and based on adjusted 
regression models, higher unemployment rates were positively associated with return 
visits to any trail. This provides evidence that the program is successfully attracting 
and sustaining engagement from visitors from areas of lower socioeconomic status 
and educational attainment, who may otherwise lack recreational opportunities. This 
is somewhat contrary to the findings of earlier studies (Cohen et al., 2017; Das, Fan, & 
French, 2017; French, Sherwood, Mitchell, & Fan, 2017; Kaczynski et. al., 2014) which 
have found that park users tend to be wealthier and better educated than the public as 
a whole. 

There are limitations to this study. Our study is based on information from 769 
program visits from a single program and therefore our findings may not be gener-
alizable to other recreation programs. Many of the TRACK Trails activities cannot be 
reached via public transit, which limits the applicability of our findings for recreation 
planning in urban areas and areas with well-developed mass transit systems. We did 
not have demographic data directly from visitors and had to use Census tract-level 
data to approximate demographic variables. Likewise, we lacked systematic individual-
level data, for example on personal characteristics, preferences, and access to natural 
resources. However, the data came from a range of trail locations and visitors, and as 
such, the trends here should provide some insight.

Future research could address the questions raised by this study. For example, a 
study of park and programming characteristics could assess why trailheads on land 
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managed by the U.S. Forest Service and state agencies have attracted more return visi-
tors than trailheads on land managed by other entities such as cities and counties. In 
addition, more research is needed to assess the relative efficacy of incorporating mobile 
devices and content as a recreation amenity, compared to more traditional physical 
park features.

Management Implications
Physical park features and amenities, besides restrooms, did not provide a signifi-

cant draw of repeat visits to the trailhead adventure program featured in this study. It 
could be that the “virtual” features of the program, including mobile-accessible content 
and interactive website, provided enough incentive to motivate visitors to return, and 
even to travel greater distances to visit other program trailheads. Therefore, greater 
investments in technology-based programing and incentives might be important in 
promoting public park use and engagement. Repeat visits were also more likely on 
trails with greater slopes. Having trails with a variety of slopes may be important, and 
managers may want to structure trails to allow for this when possible—for example by 
providing multiple loop and connection options within trails. Finally, management 
agencies may look to the U.S. Forest Service for examples of what attracts visitors to 
parks, especially for repeat visits.  
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