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Abstract
This descriptive study retrospectively evaluates the reach and impact of cohorts enrolled in Group (in-person, 2017-2020) 
and Self-Directed (remote, 2019-2020) delivery formats of the evidenced-based health promotion program, Walk with Ease, 
implemented statewide in North Carolina. An existing dataset consisting of pre- and post-surveys were analyzed for 1,890 
participants; 454 (24%) from the Group format and 1,436 (76%) from Self-Directed. Self-Directed participants were younger, 
had more years of education, represented more Black/African American and multi-racial participants, and participated in more 
locations than Group, though a higher percentage of Group participants were from rural counties. Self-Directed participants 
were less likely to report having arthritis, cancer, chronic pain, diabetes, heart disease, high cholesterol, hypertension, 
kidney disease, stroke, or osteoporosis, though more likely to report being obese or having anxiety or depression. All 
participants walked more and expressed higher confidence in managing joint pain following the program. These results 
promote opportunities for enhancing engagement in Walk with Ease with diverse populations.
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What do we already know about this topic?
The Walk with Ease program has been shown to help people with arthritis and chronic pain to reduce pain, stiffness, and 
fatigue, while increasing balance, strength and walking pace, and improving overall health in various populations.

How does your research contribute to the field?
The differences observed between Group and Self-Directed Walk with Ease participants in this study advance our under-
standing about the 2 delivery formats and point to opportunities for enhancing participation and engagement in the program 
with more diverse populations in the future.

What are your research’s implications toward theory, practice, or policy?
Expanding upon existing participant recruitment pathways for and ensuring availability of both delivery formats of Walk 
with Ease is needed to have the broadest possible reach and impact.
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Introduction

Healthy Aging NC an initiative of the North Carolina Center 
for Health and Wellness at the University of North Carolina 
Asheville, serves as a statewide resource center for evidence-
based community health programs such as Walk with Ease 
(WWE). WWE was developed by researchers at the University 
of North Carolina, Chapel Hill, in collaboration with the 
Arthritis Foundation, and has been recognized by the 
Osteoarthritis Action Alliance and the Centers for Disease 
Control and Prevention as an arthritis-appropriate, evidence-
based intervention. These interventions are community-based 

programs that have undergone a review process and met 
established criteria to have a positive impact on persons with 
arthritis.1

The WWE program has been shown to help people reduce 
pain, stiffness, and fatigue, while increasing balance, strength 
and walking pace, and improving overall health.2-4 WWE 
participants have shown more confidence, less depression, 
less health distress, and less pain than control groups.5 WWE 
has also been established as suitable for implementation by 
organizations for workplace wellness programs to increase 
physical activity.6,7
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The COVID-19 pandemic shed a light on the health dispari-
ties that historically marginalized and rural populations have 
been experiencing across North Carolina (NC).8,9 This called 
for Healthy Aging NC to expand its menu of evidence-based 
health programs to include remote and virtual delivery for-
mats of the evidence-based health programs we support to 
reach more diverse and underserved populations. WWE was 
uniquely positioned to help accomplish this, having already 
established a Self-Directed delivery format of the program, 
where participants are able to complete the program from 
home. The COVID-19 pandemic helped open the door for 
further operationalizing and streamlining referral pathways 
and data collection for the Self-Directed delivery format. 
Relevant questions were included in the data collection tools 
to help understand what populations were being reached 
through this delivery format. WWE participants were 
enrolled into 1 of the 2 delivery formats of the program uti-
lizing funds from a 5 years Centers for Disease Control and 
Prevention grant. This funding allowed us to offer the pro-
gram at no cost to participants.

This descriptive study reports and examines the character-
istics of participants of the traditional in-person, instructor-led 
delivery method, Group (2017-2020), and the remote delivery 
method, Self-Directed (2019-2020), of the WWE program 
implemented in NC. In partnership with the Osteoarthritis 
Action Alliance, Healthy Aging NC analyzed existing data on 
participants of WWE to observe the relationships between 
delivery method, Group or Self-Directed, and all other docu-
mented variables available including demographic informa-
tion, location, and pre- and post-program survey results.

Methods

Study Design

This is a descriptive study of all individuals who participated 
in the evidence-based program, WWE, in NC between 2017 
and 2020. In this secondary data analysis, it is a convenience 
sample of all those who self-selected into the program in 1 of 
2 formats, Group or Self-Directed, and filled out a pre-pro-
gram survey. The sample size was determined by participant 
self-selection into the program over these years; no power 
calculation was conducted for this study.

Location

Group program participants engaged in the program at senior 
centers, Area Agencies on Aging, and other sites in 21 

counties in North Carolina in 2017 to 2020. Recruitment was 
rolling based on when and where group classes were offered. 
Self-directed participants engaged in the program where they 
work or live in all 100 counties in NC in 2019 to 2020. 
Recruitment of NC state employees occurred in fall of each 
year and others joined as they learned about it through open 
enrollment.

Intervention

Group WWE is an 18-session program that meets in-person 
for 1 h, 3 times per week, for 6 weeks. All participants 
receive a WWE guidebook which includes health education 
materials to support participants through the program such 
as: a walking contract, goal setting and walking tracking 
forms, a recommended walking schedule, and self-assess-
ments. Each Group WWE session consists of a brief interac-
tive health education session, warm-up, stretching, up to 
35 min of self-paced walking, and cool-down activities. 
Group WWE leaders support participants in developing spe-
cific, measurable, and attainable goals and in navigating the 
WWE guidebook to encourage engagement between group 
classes. Group WWE can be adapted to accommodate vari-
ous levels of ability, including individuals who need an 
assistive device to walk.10 Group WWE is facilitated by a 
certified leader who has undergone an Arthritis Foundation 
approved online training which consists of reading a guide, 
watching webinars, and passing a multiple choice test. 
Group WWE leaders must also maintain a CPR Certification 
and are responsible for taking attendance, distributing pre- 
and post-program surveys, and submitting paperwork back 
to Healthy Aging NC.

Self-Directed WWE is entirely self-led by the partici-
pant who receives the guidebook and completes the 6-week 
program on their own schedule. Self-Directed participants 
can choose whether they’d like a digital copy of the guide-
book in PDF format, or if they’d like a print copy shipped 
to their mailing address of choice. Self-Directed Enhanced 
WWE is an additional delivery format that can be imple-
mented virtually by a trained WWE leader who determines 
the level and type of engagement with participants through-
out the 6-week program and encourages participants to 
walk on their own, while starting and ending the program at 
the same time with a group of individuals. The CPR certifi-
cation requirement is waived for leaders implementing this 
delivery format. For the purposes of this study, Self-
Directed Enhanced participants were grouped with Self-
Directed participants.
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Participants

Participants self-selected into participation in both the Group 
delivery of WWE and the Self-Directed WWE programs. To 
be eligible, participants had to be at least 18 years of age. 
WWE was developed by the Arthritis Foundation as a strat-
egy for managing and preventing arthritis, as such partici-
pants were not required to have arthritis.

Participants in the Group delivery method of WWE typi-
cally found the program through the marketing and promo-
tion efforts of the community-based organization (CBO) 
hosting the program. There are a number of toolkits avail-
able to these CBOs provided by the Arthritis Foundation, 
Osteoarthritis Action Alliance, and Healthy Aging NC to sup-
port these efforts. Healthy Aging NC’s primary network of 
partners include NC’s 16 Area Agencies on Aging (AAAs) 
and the CBOs they are connected with such as senior centers, 
residential facilities, parks and recreation departments, and 
more. Group WWE leaders promote the program and recruit 
participants using flyers, online announcements, and/or word 
of mouth.

Program promotion for Self-Directed WWE was most 
often conducted in partnership with NC’s Office of State 
Human Resources, which promoted WWE as a “warm up” 
to an established state employee walking initiative called 
Miles for Wellness. Wellness leaders of state entities across 
NC shared the opportunity with their employees to sign up 
through the Self-Directed WWE registration portal hosted 
by the Osteoarthritis Action Alliance. The portal continues 
to be available on an ongoing basis and shared freely with 
Healthy Aging NC’s partners. Any adult residing in NC who 
could benefit from the program can register at any time and 
at no cost to them.

All participants who enrolled in either delivery method in 
NC between 2017 and 2020 were included in the sample of 
this study and agreed for their de-identified data to be ana-
lyzed and reported on as part of the enrollment processes.

Data Collection and Analysis

A collaborative project led by the  North Carolina Center for 
Health and Wellness established a process of centralizing data 
collection and entry into a national database for the purpose 
of measuring the reach and impact of evidenced-based health 
programs offered by Healthy Aging NC’s partner organiza-
tions across NC. The data collection packets required for 
Group WWE leaders to submit included workshop cover 
sheets, attendance tracking forms, and pre- and post-program 
surveys and were mailed or scanned and emailed via encryp-
tion to Healthy Aging NC’s data administrator.

The Osteoarthritis Action Alliance supports the data col-
lection process for NC’s Self-Directed WWE participants 
through the online registration and engagement portal they 
host that requires participants to fill out pre-program infor-
mation as a part of the enrollment process and provides 
access to post-program surveys following completion of the 
program. The portal additionally enables automated weekly 

motivational email messaging following enrollment and has 
expanded to support weekly goal setting and success track-
ing, links to printable tools and resources, and certificates of 
completion for those who finish the post-program survey.

The pre- and post-program surveys that all participants 
receive as part of their involvement in the program include 
self-reported demographic information along with questions 
about their days and minutes spent walking and their confi-
dence levels managing joint pain and stiffness on a scale of 1 
to 10. See Supplemental Appendix A and B to review the 
pre- and post-surveys (modified versions of validated evalu-
ation tools for the WWE program11). The University of North 
Carolina Asheville’s Institutional Review Board approval 
and the Osteoarthritis Action Alliance’s Institutional Review 
Board exemption were received for all data collection tools 
and methods.

Demographic, location, and pre- and post-program survey 
information from the existing data sets described above were 
scaled and analyzed. Independent Sample t-tests were used 
when comparing numerical data from pre-surveys between 
Group and Self-Directed participants. Chi-Squared tests 
were used when comparing pre-survey categorical data 
between groups. To understand the impact of the program on 
participants within each group, paired sample t-tests were 
used to assess differences in pre- and post-surveys. All analy-
ses were conducted using SPSS V25.

Results

Data was collected on a total of 1,890 WWE participants in 
NC from 2017 to 2020, 454 (24%) of which participated in 
the Group delivery method and 1,436 (76%) of which par-
ticipated in the Self-Directed or Self-Directed Enhanced 
delivery method of the program. The statistically significant 
differences (P < .005) observed between Group and Self-
Directed participants demonstrated that Self-Directed par-
ticipants were younger, had more years of education, and 
represented more Black/African American and multi-racial 
individuals than Group participants. Self-Directed partici-
pants were also less likely to report having arthritis, cancer, 
chronic pain, diabetes, heart disease, high cholesterol, hyper-
tension, stroke, and osteoporosis, though more likely to 
report being obese and having anxiety or depression than 
Group participants. Demographic information about all par-
ticipants is presented in Table 1.

Group participants completed 454 pre-surveys and 219 
post-surveys. Self-Directed participants completed 1,436 
pre-surveys and 240 post-surveys. As seen in Table 2, Group 
participants significantly increased their average minutes 
spent walking per day by 8.12 and their average days walk-
ing per week by 1.23. Their average confidence levels man-
aging joint pain and stiffness also increased by 0.26 on a 1 to 
10 scale, though this result did not show statistical signifi-
cance. Self-Directed participants significantly increased 
their average minutes spent walking per day by 6.00, their 
average days walking per week by 1.23, and their average 



4 INQUIRY

Table 1. Characteristics of Group (G) and Self-Directed (SD) WWE Participants in NC, 2017 to 2020.

Demographic G (N = 454, 24.02%) SD (N = 1436, 75.98%)

Age* N % N %
20-39 3 0.85 192 16.20
40-50 9 2.54 357 30.13
51-60 30 8.45 447 37.72
61-70 102 28.73 182 15.36
71-80 140 39.44 6 0.51
81-90 67 18.87 0 0.00
91+ 4 1.13 1 0.08
Total 355 78.19 1185 82.52
Sex N % N %
Female 319 87.16 1072 90.54
Male 47 12.84 112 9.46
Total 366 80.62 1184 82.45
Ethnicity N % N %
Hispanic/Latino 2 0.63 26 2.20
Not Hispanic/Latino 314 99.37 1157 97.80
Total 316 69.60 1183 82.38
Race N % N %
American Indian or Alaska Native 19 4.19 41 2.86
Asian 2 0.44 30 2.09
Black or African American* 83 18.28 411 28.62
Native Hawaiian/Pacific Islander 0 0.00 3 0.21
White 243 53.52 755 52.58
Multiracial* 5 1.10 48 3.34
Total responses 352 77.53 1288 89.69
Education* N % N %
Bachelor’s degree or higher 92 29.49 856 71.93
High school graduate or GED 77 24.68 41 3.45
Some college or technical school 112 35.90 292 24.54
Some elementary, middle, or high school 31 9.94 1 0.08
Total 312 68.72 1190 82.87
Chronic conditions N % N %
Anxiety/depression* 35 7.71 260 18.11
Arthritis/rheumatic disease* 203 44.71 260 18.11
Breathing/lung disease 47 10.35 128 8.91
Cancer* 50 11.01 81 5.64
Chronic pain* 70 15.42 103 7.17
Diabetes* 83 18.28 134 9.33
Heart disease* 36 7.93 26 1.81
High cholesterol* 121 26.65 273 19.01
Hypertension* 172 37.89 372 25.91
Kidney disease* 14 3.08 16 1.11
Obesity* 91 20.04 418 29.11
Schizophrenia/psychotic disorder 2 0.44 4 0.28
Stroke* 26 5.73 9 0.63
Osteoporosis* 68 14.98 55 3.83
Other 30 6.61 108 7.52
None* 7 1.54 258 17.97
Total responses 1055 232.38 2505 174.44

*P < .005.
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confidence levels managing joint pain and stiffness by 0.60 
on a 1 to 10 scale. 97.8% of Self-Directed and 99.5% of 
Group post-survey respondents said they would recommend 
the program to a friend as well.

Significant differences (P = .000, t = −5.286) were also 
observed between the zip codes listed for Group and Self-
Directed participants. Self-Directed participants represented 
a larger variety of zip codes and a wider spread of partici-
pants across the state than Group participants, as seen 
Figures 1 and 2, showcasing NC state maps of where Group 
and Self-Directed participated in WWE. However, Group 
participants represented a greater percentage of rural coun-
ties than Self-Directed participants, as seen in Figure 3.

Discussion

Demographic Comparison

Self-Directed participants were younger on average than 
Group participants given the differences in approaches to 
program promotion between the 2 delivery formats. The dif-
ference between age groups with older adults typically lag-
ging behind younger adults in internet use in their everyday 
life might also help explain this.12 This highlights a strength 

of the Self-Directed format because when individuals engage 
in healthy habits earlier on in life, early onset of arthritis and 
other chronic conditions that benefit from active lifestyles 
can be mitigated.13

Group participants were recruited through the aging net-
work, with 76.0% participating in the program at a AAA or 
Senior Center, while Self-Directed participants were 
recruited through the Office of State Human Resources, with 
81.4% actively working as state employees when enrolled in 
the program. This may also explain why Self-Directed par-
ticipants had more years of education and reported less 
chronic diseases with the exceptions of anxiety, depression, 
and obesity. These 3 latter conditions have all been corre-
lated with sedentary jobs and lifestyles which could explain 
this difference.14-16

As anticipated, Self-Directed WWE reached more par-
ticipants (1,436 participants; 76.0%) than Group WWE 
(454 participants; 24.0%) by creating an opportunity for 
individuals to participate from anywhere, without relying 
on a physical location or leader. Additionally, more Self-
Directed participants identified as Black/African American 
and multi-racial compared with Group participants. This is 
related to Self-Directed participants also representing a 
wider variety of zip codes across the state of NC (see 

Table 2. Mean Pre- and Post-Program Survey Results for Group (G) and Self-Directed (SD) WWE Participants in NC, 2017 to 2020.

Program impact measure
Mean pre-survey score, 

standard deviation
Mean post-survey score, 

standard deviation
Mean 

change P-value
Confidence 

interval

Minutes walking G N = 454 pre; 219 post 20.50, 14.27 28.62, 11.85 8.12 .000 –4.64; –4.62
Days walking G 2.80, 1.90 4.03, 1.37 1.23 .000 –1.65; –5.82
Confidence levels G 6.79, 2.30 7.05, 2.39 0.26 .716 –1.76; 1.23
Minutes walking SD N = 1436 pre; 240 post 29.34, 14.93 35.34, 21.57 6.00 .000 –1.05; –1.58
Days walking SD 3.47, 1.86 4.54, 1.51 1.07 .000 –1.35; –0.79
Confidence levels SD 7.21, 2.23 7.81, 1.70 0.60 .008 –9.28; –2.71

Figure 1. Map of group WWE participants in NC, 2017 to 2020.
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Figures 1 and 2). Self-Directed WWE is more accessible in 
that it can be completed from anywhere at no cost to pro-
gram providers or participants and therefore reaches a 
more diverse population in terms of race and location.

However, Group WWE reached a greater percentage 
(57.0%) of participants in rural counties across the state than 
Self-Directed WWE (26.5%) as seen in Figure 3. Group par-
ticipants were recruited in communities where they live and 
therefore are concentrated in counties where organizations 
have the capacity to offer and promote the program. In fact, 
over 25% of all Group participants came from only 3 rural 
counties. Whereas, in order to register as a Self-Directed 

participant, access to the internet and a certain level of tech-
nological literacy was required.

Although there were no significant differences in gender 
representation between the 2 groups, there were many more 
female than male participants in both groups. This is consis-
tent with other WWE participant demographics.2,6,7,11,18 
Some possible reasons for this include lifespan being longer 
and arthritis prevalence being higher in women than men, 
and therefore women being more drawn to a program devel-
oped by the Arthritis Foundation that caters to older adult 
populations.19,20

Program Impact

In this study, all participants walked more days and minutes 
on average and expressed higher levels of confidence in man-
aging joint pain and stiffness following completion of the pro-
gram than at the start of the program. These findings are 
consistent with existing literature establishing both Group 
and Self-Directed WWE as arthritis-appropriate evidence-
based interventions.11,21 Group participants appeared to have 
higher mean improvements in days and minutes spent walk-
ing, however, with the law of initial values22 at play, consider-
ing Self-Directed participants started at a higher baseline and 
were therefore expected to see less improvements than Group 
participants (see Table 2). Additionally, people with greater 
social support for physical activity are more likely to partici-
pate in leisure time physical activity which may also help 
explain these apparent differences.23

Figure 2. Map of Self-Directed WWE participants in NC, 2017 to 2020.

Figure 3. Rural versus Urban Counties represented in Group 
(G, N = 454) and Self-Directed (SD, N = 1,241) WWE participants 
in NC, 2017 to 202017.
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Limitations

All demographic information and pre- and post-program 
survey results were self-reported by participants and there-
fore lend themselves to personal biases. Response rates on 
the post-program surveys were also limited. The average 
online survey response rate in published research is 44.1%24 
and response rates for Group participants ranged from 
38.8% to 48.2% and from 15.9% to 16.7% for Self-Directed 
participants, depending on the question with a total of 
219 Group and 240 Self-Directed participants submitting 
a post-program survey. Additionally, while offering the 
WWE program remotely has many advantages (flexible 
scheduling, generating greater rates of enrollment into the 
program, and representing younger and more diverse popu-
lations), it’s much more challenging to collect post-program 
surveys and therefore also more difficult to understand 
completion rates and other potential benefits of this deliv-
ery format.

Future Recommendations

Existing literature offers recommendations for overcoming 
barriers to WWE implementation and evaluation such as 
relying on experienced volunteers or organizational staff 
rather than volunteer lay leaders to implement WWE, evalu-
ating available resources prior to program implementation, 
identifying internal program champions, and assessing 
potential delivery method adaptations that could improve 
the fit between the WWE program and the organization 
offering it.16,18,25-27

The Osteoarthritis Action Alliance’s 2.0 WWE registra-
tion and engagement portal offers an opportunity for Healthy 
Aging NC to approach this by customizing recruitment 
efforts into various specific groups across the state, rather 
than focusing on state employees alone. To address low post-
survey participation rates and lack of information about Self-
Directed participant engagement in the program, providing 
Self-Directed participants more regular opportunities to pro-
vide feedback such as weekly emails or texts with mini-sur-
veys or requests for responses may open more lines of 
communication between WWE program providers and self-
directed participants. This way, more information about par-
ticipant engagement could be captured throughout the 
6-week program.

Further, the results of this study point to opportunities for 
deepening collaborations between organizations that are 
focused on arthritis prevention and management with those 
that are focused on obesity, anxiety, depression, and other 
chronic conditions to reach younger audiences and for 
employers to adopt Self-Directed WWE as an employee 
wellness program.

The differences observed between Group and Self-
Directed WWE participants in this study advance our under-
standing about the 2 delivery formats and point to opportunities 

for enhancing participation and engagement in the program 
with more diverse populations in the future. Expanding upon 
existing participant recruitment pathways for and ensuring 
availability of both delivery formats of WWE is needed to 
have the broadest possible reach.
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