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Abstract

An interdisciplinary team has been developing and examining effects of Proj-
ect B-Active (Be Active in the Community To Increase Vitality and Enjoyment) 
in response to the National Prevention Strategy which focuses on a wellness and 
prevention model and the NIH GO4Life campaign (NCCAM, 2011). The purpose 
of B-Active is to promote adherence to enjoyable physical activity for older adults 
who have a fear of falling. Adherence to enjoyable physical activity is important 
since it is associated with positive outcomes including increased fitness, strength, 
balance, flexibility, and self-efficacy. The project brings together expertise in: (a) 
therapeutic recreation associated with developing and evaluating leisure education 
interventions designed to be enjoyable and empowering, (b) human development 
associated with designing and evaluating group interventions for older adults using 
social facilitation strategies, and (c) kinesiology. All contributors of this collabora-
tion are members of a Penn State Center for Healthy Aging. This paper highlights 
an evolving collaboration that has resulted in an innovative program associated 
with therapeutic recreation. Details about the program are provided.
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Regular participation in moder-
ate physical activity is integral to good 
health and maintaining independence 
but only 10% of adults 65 years of age 
and older meet recommendations for 
physical activity (Federal Interagency 
Forum on Aging-Related Statistics, 
2008). Inactivity is associated with 
declines in physical (Stessman, Ham-
merman-Rozenberg, Cohen, Ein-Mor, 
& Jacobs, 2009) and cognitive func-
tioning (McDaniel, Einstein, & Jacoby, 
2008), and a greater risk for falls (World 
Health Organization, 2007). In turn, 
older adults with fear of falling tend to 
limit physical activity (Deshpande et 
al., 2008), resulting in reduced strength 
and balance (Scheffer et al., 2008) and 
placing them at risk for falls (Delbaere, 
Crombez, Vanderstraeten, Willems, & 
Cambier, 2004), functional declines 
(Aberg, Frykberg, & Halvorsen, 2010), 
and decreased mobility (Brouwer, Mus-
selman, & Culham, 2004).  Fear of fall-
ing is prevalent among older adults, 
with more than half experiencing this 
fear (Scheffer et al., 2008). 

Effects of Interventions to 
Promote Physical Activity 
and Reduce Fear of Falling

The primary form of physical ac-
tivity recommended for older adults 
is walking (e.g., Mullen et al., 2011). 
Exercises that enhance balance and 
strength also are aimed at improving 
fitness and reducing falls (Gillespie et 
al., 2010). Randomized controlled tri-
als have been used to examine effects 
of exercise and fall prevention pro-
grams on older adults. Effects of these 
interventions are measured by physical 
activity, perceptions of self-efficacy for 
performing motor tasks (e.g., balance, 
walking, and avoiding falls), and fre-
quency of falls.  

Meta-analyses and systematic re-
views of randomized control trials con-
clude that there is some evidence that 
multi-factorial interventions are mod-
erately effective in improving balance 
and reducing fear of falling immediate-
ly post-intervention (Howe, Rochester, 
Neil, Skelton, & Ballinger, 2011; Ziljstra 
et al., 2007).  In addition, the most ben-
eficial programs are those conducted 
three times per week for at least three 
months (Gillespie et al., 2010; Howe 
et al., 2011), and balance training may 
be especially important (Sherrington, 
Tiedemann, Fairhall, Close, & Lord, 
2011).  Pedometer use also significantly 
increases physical activity (Bravata et 
al., 2007).

Development of Sustainable 
and Accessible Interventions

Reviews of this literature have 
concluded that improvements in out-
comes such as balance may only be evi-
dent during an intervention (Howe et 
al., 2011), and that only half of older 
adults are practicing learned skills after 
12 months (Nyman & Victor, 2012).  It 
is critical to promote sustained behav-
ior change in terms of regular physi-
cal activity and exercises to maintain 
strength and balance.  

Positive effects of fear of falling 
interventions are more likely to be sus-
tained over time if participants enjoy 
physical activity and exercise with oth-
ers (Fisher & Li, 2004; Murcia, de San 
Román, Galindo, Alonso, & González-
Cutre, 2008).  That is, interventions 
that are tailored to an individual’s pref-
erences regarding physical activity, and 
that also create opportunities for social 
facilitation of exercise, are likely to lead 
to more sustainable changes than struc-
tured exercise programs.  
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Accessibility of physical activity 
and fear of falling interventions also 
are critical issues.  It has been suggested 
that falls prevention programs should 
be targeted at the general community 
as well as those at high risk for falls 
(Sherrington et al., 2011); unfortu-
nately, there are few systems in place 
for making these programs accessible 
to community-dwelling older adults 
beyond clinical trials.  These interven-
tions would be accessible to a broader 
population if delivered through com-
munity settings that provide services to 
older adults. 

The Interdisciplinary 
Approach

Older adults with fear of falling 
tend to limit physical activity, resulting 
in reduced strength and balance and 
placing them at risk for falls, functional 
declines and decreased mobility. There 
are empirically supported programs de-
signed to reduce falls and fear of fall-
ing; however, it is not clear that these 
programs lead to sustained improve-
ments.  Physical activity and falls pre-
vention interventions for older adults 
may only be effective in the long-term 
for highly self-motivated individuals, 
and thus there is a need for methods 
that increase engagement in these pro-
grams. In addition, challenges remain 
in developing low-cost, accessible pro-
grams implemented in the community, 
where individuals can continue to in-
teract with peers while being physically 
active.  

As described below, the B-Active 
intervention addresses these issues. 
We are working to determine if this 
intervention is efficacious and can be 
delivered utilizing existing community 

infrastructures and peer volunteer in-
structors. We believe B-Active has the 
potential to reduce health care costs 
associated with physical inactivity and 
falls. In the next section of the paper 
we present various aspects of B-Active 
including descriptions of the (a) inter-
disciplinary development and evalua-
tion team, (b) implementation strategy, 
(c) goals associated with the program, 
(d) innovation of the project, and (e) 
pilot study.

The Team

Mellin (2009) stated that it is clear 
that no one discipline, intervention, 
or approach can address the multilay-
ered barriers encountered by individu-
als experiencing disabling conditions. 
Therefore, there is a clear need to cre-
ate interdisciplinary teams that provide 
a context for dialogue among various 
professions. Dialogue between disci-
plines results in mixing and merging 
of concepts to create greater interdisci-
plinary approaches to solving problems 
(Aitchison, 2003). An interdisciplinary 
team composed of multiple areas of 
expertise has been working to develop 
B-Active (Be Active in the Community 
To Increase Vitality and Enjoyment). 

The current B-Active team includes 
a therapeutic recreation specialist with 
experience in developing and evalu-
ating leisure education interventions 
designed to be enjoyable and empow-
ering. Another member has expertise 
in psychology associated with human 
development and family studies bring-
ing experience in developing and eval-
uating group interventions for older 
adults. An additional member of the 
team has training in kinesiology and 
has contributed to the identification of 
content and outcome measures associ-
ated with functional muscle strength-
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ening, and balance. All members of the 
team are working together within the 
Penn State Center for Healthy Aging to 
develop a multi-component interven-
tion that is intended to promote par-
ticipation in regular enjoyable physical 
activity and reduce fear of falling of 
older adults residing in the community.

The Implementation Strategy

The B-Active intervention is re-
sponsive to the National Prevention 
Strategy which focuses on a wellness 
and prevention model, as well as the 
NIH GO4Life campaign (National Cen-
ter for Complementary and Alternative 
Medicine, 2011), that B-Active is de-
signed to promote adherence to enjoy-
able physical activity for older adults 
who have a fear of falling. That is, the 
intervention was explicitly designed 
to produce sustainable changes in out-
comes associated with fitness, strength, 
balance, flexibility, and self-efficacy as 
well as reduce the incidence of falls and 
fear of falling (see Figure 1).

B-Active combines previously test-
ed components (structured exercise, 
walking, pedometers, goal setting and 
techniques designed to enhance self-
efficacy) with content that promotes 

enjoyment and social connections as-
sociated with physical activity. This 10-
week multi-component, community-
based, small group program includes 
thirty 90-minute sessions (3x/week) 
that teach older adults to develop an 
enjoyable way to become and remain 
physically active. B-Active includes 
an education component to increase 
walking and balance self-efficacy and 
an exercise component to increase en-
joyment of walking and improve func-
tional balance, and strength. 

In the exercise component, partici-
pants begin walking for 5 minutes and 
increase this by 5 minutes each week 
until they are walking for 30 minutes. 
After walking for 30 minutes, partici-
pants are directed to focus on increas-
ing steps taken during that 30-minute 
walk as an indication of increasing dis-
tance covered in that time period. The 
pace of walking and goals for number 
of steps are set by participants. Partici-
pants are given a pedometer while the 
leader uses a stopwatch to time each 
walking session. The pace of walking 
and goals for number of steps is set 
by participants (Vazou-Ekkekakis & 
Ekkekakis, 2009). 
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Figure 1. Overview of B-Active Approach 
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Figure 1. Overview of B-Active Approach

In addition to the physical activ-
ity component, the peer instructor in-
corporates various teaching techniques 
during group discussions designed to 
promote enjoyment, social connec-
tions, and physical activity self-efficacy. 
Specifically, the instructor focuses on 
participants’ accomplishments, ensures 
that they successfully perform desired 
behaviors, and models desired behav-
iors. 

The instructor also uses verbal per-
suasion to promote success and pro-
vides specific feedback to improve per-
formance. Participants are encouraged 
to self-regulate to increase physical 
activity adherence, and to use the pe-
dometer to assess progress and develop 
short-term goals that are challenging 
but realistic, specific, and personally 
important. 

To promote self-efficacy and self-
determination the peer instructor in-
corporates various teaching techniques 
detailed in the program as suggested by 
researchers (e.g., McAuly, Lox, Duncan, 
1993; Oida et al., 2003; Resnick, Maga-
ziner, Orwid, & Zimmerman, 2002). 
Members of the research team teach 
the peer instructor to focus on partici-
pants’ accomplishments and ensure 
they successfully perform desired be-
haviors. The peer instructor encourages 
participants to learn through vicarious 
experiences as the instructor models 
behaviors and directs participants to 
watch the instructor and others engage 
in such behaviors. The instructor uses 
verbal persuasion to promote success 
and provides specific feedback to im-
prove performance. The peer instructor 
guides participants to have a positive 
interpretation of their physiological 
responses (e.g., interpreting their in-

crease in heart rate and sweat produc-
tion during warm-up activity as being 
important to preparing their body (e.g., 
heart, muscles, joints) for physical ex-
ertion. 

The instructor continuously works 
with participants to help them gain 
the ability to set goals to increase their 
chance of physical activity adherence. 
Participants are encouraged to become 
self-observers by using the pedometer 
to assess progress and develop short-
term goals that are challenging, real-
istic, specific, and personally impor-
tant. Participants are guided through 
a record book that contains various 
enjoyable learning activities that they 
complete before the subsequent session 
so that they engage in self-evaluation 
designed to stimulate them to intensify 
their efforts and improve performance. 

The Program Goals

Unit goals are listed in Table 1. 
Overall, B-Active provides a context for 
enhancing and maintaining physical 
activity that uses experiential activities 
to promote enjoyable lifestyle changes, 
and enhances social connections in 
ways that encourage physical activity 
during free time. B-Active contains five 
units with 2-5 objectives to promote 
the aspects of self-efficacy  recommend-
ed by Bandura (2007): (a) choice and 
self-regulation, (b) expenditure and au-
thentic mastery, (c) self-appraisal and 
self-knowledge, (d) performance, and 
(e) accomplishments and affordance. 

To promote choice and self-regu-
lation, the first unit assists participants 
in developing a plan for enjoyment 
while being physically active by having 
them: (a) develop goals to be physically 
active and (b) identify specific steps to 
achieve these goals. 
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To encourage participants to devel-
op an authentic sense of mastery a sec-
ond unit helps them become physically 
active during their free time by having 
them: (a) explore outcomes of being 
physically active, (b) assess attitudes to-
ward being physically active, (c) main-
tain their balance while walking, and 
(d) avoid falls while walking. Strategies 
taught early in the intervention to im-
prove balance and reduce falls are prac-
ticed thereafter in the leisure education 

sessions. To increase participants’ con-
fidence and ability to maintain their 
balance while standing and walking B-
Active incorporates various instruction-
al strategies. For example, participants 
complete a series of sessions containing 
activities to enhance their static as well 
as dynamic balance. Participants learn 
and perform exercises to increase their 
balance that are practiced throughout 
the duration of B-Active and they are 
encouraged to practice these exercises 
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Table 1.  B-Active Program Goals 
 
A. Plan to enjoy yourself while being physically active (Choice and Self-Regulation) 
Goal 1. Identify goals that promote being physically active    2 sessions 
Goal 2. Identify options to achieve goals of being physically active   2 sessions 
 

B. Become physically active during free time (Expenditure and Authentic Mastery) 
Goal 1. Explore outcomes of being physically active     1 session 
Goal 2. Assess attitudes toward being physically active    1 session 
Goal 3. Maintain balance while walking      4 sessions 
Goal 4. Avoid falls while walking       3 sessions 
 

C. Become aware of free-time patterns and experiences (Self Appraisal and Self Knowledge) 
Goal 1. Develop an awareness of leisure      2 sessions 
Goal 2. Identify barriers to participation      2 sessions 
Goal 3. Identify past and current leisure patterns     1 session 
Goal 4. Determine benefits of leisure participation     3 sessions 
 
D. Make a plan for enjoyment while being physically active (Performance 

Accomplishment/Affordance) 
Goal 1. Identify personal success in leisure      1 session 
Goal 2. Identify enjoyable physically active recreation activities   1 session 
Goal 3. Explore community for locations to promote an active lifestyle  1 session 
Goal 4. Schedule physical activity into each day     1 session 
Goal 5. Develop a plan for continued active participation    1 session 
 
E. Continue to enjoy yourself while being physically active (Persistence)  

Goal 1. Be responsible for leisure participation     1 session 
Goal 2. Overcome barriers to being physically active           1 session 
Goal 3. Become assertive to be physically active     2 sessions 
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B-Active Program Goals
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during their free time (e.g., at home 
while they watch videos or television). 
The skills learned during these sessions 
include using effective eye gaze and 
posture while walking and then using 
these proper techniques while carry-
ing objects and adjusting to different 
walking surfaces. Wearing appropriate 
clothes and shoes for walking is also 
stressed to further increase participants’ 
balance and associated confidence in 
maintaining their balance while stand-
ing and walking.

To facilitate self-appraisal and self-
knowledge, the third unit helps partici-
pants become aware of their free-time 
patterns as they: (a) develop an aware-
ness of leisure, (b) identify barriers to 
participation, (c) identify past and 
current leisure patterns, and (d) learn 
about the benefits of regular physically 
active leisure involvement. 

The fourth instructional unit as-
sists participants in making a plan for 
enjoyment while being physically ac-
tive so that they may become aware of 
their performance accomplishments 
and develop a sense of affordance as 
they: (a) identify personal successes in 
leisure, (b) identify enjoyable physi-
cally active recreation activities, (c) 
explore locations to promote an active 
lifestyle, (d) schedule activity into each 
day, and (e) complete their plan for ac-
tive participation. 

The final unit promotes commit-
ment and sense of persistence by help-
ing participants focus on their contin-
ued enjoyment while being physically 
active.  Components of this unit in-
clude helping participants (a) become 
responsible for their leisure, (b) learn 
to overcome barriers to being physi-
cally active, and (c) become assertive 
to continue being physically active. To 

increase walking and balance self-effi-
cacy, participants receive a record book 
to record goals and associated progress 
as well as to keep a daily log of physical 
activity identifying distance covered, 
time spent exercising and intensity  of 
physical activity as suggested by Mc-
Cauley, Lox, and Duncan (1993).

The Innovations

B-Active integrates components 
that have received empirical support 
in previous trials with two components 
that are innovative. The first innova-
tive component consists of experiential 
activities designed to promote enjoy-
ment of learning about and engaging 
in physical activity (Williams et al., 
2006). That is, in addition to structured 
exercises, B-Active encourages freedom 
of choice for incorporating physical ac-
tivity into daily life, which is described 
by Dattilo and Kleiber (2002) as the en-
gineering of enjoyment. We continue 
to work with older adults to identify 
ways to maintain a walking routine 
with associated exercises and physical 
activity that fits their needs (Matthews 
et al., 2010), preferences (Brown, Fin-
kelstein, Brown, Buchner, & Johnson, 
2009), and perceptions of autonomy, 
competence, and relatedness (Murcia, 
et al., 2008). 

A second unique feature of B-Active 
is that it includes activities and discus-
sions aimed at forging social connec-
tions among peers that are intended to 
promote ongoing physical activity and 
prevent falls (Leung, Chi, Lou, & Chan, 
2010). For example, walking activities 
are implemented with small groups of 
participants, providing opportunities 
for interaction and encouragement. 
Such modeling by others and feedback 
from a peer instructor is important for 
physical activity adherence (Bandura, 
1997). 
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In addition, exercising with a part-
ner or in a larger group enhances per-
formance and psychological benefits 
(Fisher & Li, 2004; Jancy et al., 2008) 
and is attractive to older exercisers, es-
pecially with participants of similar age 
(Beauchamp, Carron, McCutcheon, & 
Harper, 2007). For example, in a suc-
cessful group intervention for osteo-
arthritis (Martire, Schulz, Keefe, Rudy, 
& Starz, 2007; 2008), people who met 
through the program often encouraged 
one another regarding health-related 
goals, perhaps reflecting that a more 
diverse social network benefits health 
through improvement in health behav-
iors (Cohen & Janicki-Deverts, 2009). 
To promote social interaction and fos-
ter social support B-Active incorporates 
goal-setting and feedback activities 
among group members. 

Many established interventions 
require professionally trained inter-
ventionists; however, another unique 
feature of B-Active is that it is being de-
signed to be led by peer volunteers so 
that it is a low-cost intervention that 
can be easily exported into the com-
munity. To promote peer leadership, 
we have established the goal of having 
B-Active coordinated by local Senior 
Centers.  A model of Participatory Ac-
tion Research (McIntyre, 2008) is being 
used to incorporate viewpoints of all 
relevant parties (e.g., older adults and 
their families, senior center personnel) 
and addressing concerns raised by each 
of these stakeholders. For example, we 
plan to (a) create communication net-
works (e.g., face-to-face meetings, list-
serv) between senior center managers 
and B-Active personnel to learn more 
about utilization of Center resources 
and client characteristics, (b) procure 
adequate space to conduct educational 
sessions and identify safe and conve-

nient walking locations and routes, as 
well as (c) develop strategies for iden-
tifying peer volunteer leaders and po-
tential participants (e.g., advertising, 
information sessions). 

To further facilitate peer leader-
ship, we followed guidelines presented 
by Dattilo  (2008) to develop an instruc-
tor’s manual (over 100 pages) contain-
ing scripted dialogue for leaders so that 
they have detailed instructions for con-
ducting session introductions, learning 
activities, debriefings, discussions, and 
conclusions. This manual provides ex-
plicit content and process on how to 
conduct sessions designed to have par-
ticipants achieve the established series 
of objectives. There is also a participant 
notebook (approximately 50 pages) 
that contains resources necessary for 
participants to: (a) complete each ses-
sion, (b) practice recently learned skills 
and exercises, and (c) enhance their 
self-efficacy through active goal setting 
and monitoring.

The Pilot Study  

A pilot study was conducted to 
establish feasibility of the B-Active pro-
gram and our method of outcomes as-
sessment (a paper containing details on 
results of the pilot study is currently 
under review). Six ambulatory older 
adults, aged 77-89 years of age (M = 
84 years), living in a retirement village 
participated in this study. All reported 
fear of falling and were not engaged in 
a high level of physical activity. 

Participants reported satisfaction 
with B-Active and their attendance was 
good; 83% of the sessions were attend-
ed on average, and each participant 
attended at least 2 sessions per week. 
All participants responded positively 
on a Likert scale answering with either 
“strongly agree” or “agree,” to four 
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close-ended interview questions associ-
ated with confidence in being physical-
ly active, balance improvement, a re-
duction in fear of falling, and the value 
of participating with other people.

Effects of the program on balance, 
gait, and walking self-efficacy were as-
sessed using pre-post measures. For 
balance and gait measured via the Ti-
netti Scale (Tinetti, 1986), participants’ 
overall mean scores increased by 19%. 
Self-efficacy for walking scores (McAu-
ley, Blissmer, Katula, & Duncan, 2000) 
were dramatically higher for each par-
ticipant after completing the program; 
with participants’ overall mean scores 
increased by 178%.

In addition, an intensive repeated 
measures design was used to assess 
within-person changes at three times:  
1 week pre-intervention, at week 5, and 
1 week post-intervention.  Participants 
were assessed daily for 7 days at each of 
these time points. Using repeated mea-
sures it was determined that: (a) the 
number of daily steps taken by partici-
pants increased by approximately 20%, 
(b) there was a 25% increase in perfor-
mance on the gait test, and (c) partici-
pants improved their balance scores by 
14%.

Overall, we have designed B-Active 
to be a multicomponent approach that 

integrates established content with 
novel features that is likely to yield 
effects that are more sustainable than 
previous interventions. Our findings 
indicated that the measurement ap-
proach was feasible and that the inter-
vention had positive effects.  

Conclusion

B-Active is designed to promote ad-
herence to enjoyable physical activity 
for older adults who have a fear of fall-
ing.  Findings from the pilot study sug-
gested  that the program holds promise 
for older adults living in a retirement 
facility. We are currently establishing 
connections with Senior Centers so 
that we can develop effective systems 
for recruiting participants and imple-
menting the intervention in the com-
munity.  In addition, we are clarifying 
training protocols to train peer instruc-
tors to implement the intervention and 
developing a procedural manual with 
procedures for peer leader training. The 
collaboration in developing, imple-
menting and evaluating effects of B-Ac-
tive has allowed us to develop an inno-
vative approach designed to encourage 
older adults to be active in their com-
munities while increasing their vitality 
and enjoyment.
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