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Abstract Abstract 
Purpose:Purpose: As people age, they are at greater risk of injurious falls. Falling has a significant impact not only 
on the individual but also the wider community. Undertaking physical activity is effective in reducing the 
rate of falls in this population. Therefore, providing targeted education during group-based falls prevention 
programs may increase the awareness and amount of physical activity older people undertake to assist 
in reducing their risk of falling. Methods:Methods: A longitudinal cohort design involving a pre-post intervention 
survey was conducted over an eight-month period with community-dwelling older adults who participated 
in a fall-prevention program. Participants were N = 161 (123 female and 38 male), aged 65 years and 
over, with the most common age bracket being 75 to 84 years. Demographic information was collected at 
baseline. It included falls history and self-reported physical activity levels. Immediately post-intervention, 
self-reported changes in the awareness of the role of physical activity and awareness of falls risks were 
measured. Six months post-intervention, participants self-reported their physical activity levels and post-
program fall history. Results:Results: An increase in awareness of the role of physical activity in reducing falls risk 
as well as falls risk factors was reported in most participants after completing the program. Despite this, 
only around a third of participants increased their physical activity levels during the six months after the 
program even though a decrease in falls rates was noted. Conclusions:Conclusions: The targeted education within the 
falls prevention program demonstrated an increase in awareness of falls risk factors and the importance 
of regular physical activity to minimise the risk of falling. However, this awareness did not seem to result 
in an increase in the amount of physical activity participants undertook after the program, even though 
falls rates across the participants reduced. Further research is needed to explore why older people who 
understand the benefits of undertaking regular physical activity did not increase their activity levels. 
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ABSTRACT 
Purpose: As people age, they are at greater risk of injurious falls. Falling has a significant impact not only on the individual but 
also the wider community. Undertaking physical activity is effective in reducing the rate of falls in this population. Therefore, 
providing targeted education during group-based falls prevention programs may increase the awareness and amount of physical 
activity older people undertake to assist in reducing their risk of falling. Methods: A longitudinal cohort design involving a pre-post 
intervention survey was conducted over an eight-month period with community-dwelling older adults who participated in a fall-
prevention program. Participants were N = 161 (123 female and 38 male), aged 65 years and over, with the most common age 
bracket being 75 to 84 years. Demographic information was collected at baseline. It included falls history and self-reported physical 
activity levels. Immediately post-intervention, self-reported changes in the awareness of the role of physical activity and awareness 
of falls risks were measured. Six months post-intervention, participants self-reported their physical activity levels and post-program 
fall history. Results: An increase in awareness of the role of physical activity in reducing falls risk as well as falls risk factors was 
reported in most participants after completing the program. Despite this, only around a third of participants increased their physical 
activity levels during the six months after the program even though a decrease in falls rates was noted. Conclusions: The targeted 
education within the falls prevention program demonstrated an increase in awareness of falls risk factors and the importance of 
regular physical activity to minimise the risk of falling. However, this awareness did not seem to result in an increase in the amount 
of physical activity participants undertook after the program, even though falls rates across the participants reduced. Further 
research is needed to explore why older people who understand the benefits of undertaking regular physical activity did not 
increase their activity levels. 
 
Keywords: falls risk, older people, exercise, physical activity, falls prevention 
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INTRODUCTION 
As people age, it is common to see reduced functional capacity with physiological and musculoskeletal decline.1 It is well evidenced 
that this type of age-related decline can significantly predispose older people to a greater risk of falling, with falls in the older person 
representing one of the leading causes of unintentional injury worldwide.2-6 Estimates suggest that one in three older people will 
fall every year, which can result in significant personal and economic impacts on the individual as well as the wider community.7,8 
In addition, older adults who have experienced a fall are over 50% more likely to fall again within a year, potentially suffering from 
additional injuries that further reduce their mobility and independence.9,10 As such, the current rates of older people falling are 
concerning, especially given the proportion of people over 65 years of age will triple within the next 30 years.11 Therefore, instigating 
effective falls prevention strategies to reduce the risk of falling for older people living within the community is an urgent priority for 
health service providers and government organisations.8 

 
The risk of falling in older people can be reduced, with evidence suggesting that physical activity, particularly activity that includes 
strength and balance components, is effective in preventing falls and maintaining mobility in older people living within the 
community.8,12,13 Several systematic reviews have shown that physical activity or exercise as part of a multifactorial approach or 
even as a single intervention can reduce both an individual’s risk of falling and the rate of falling in older people.8,12,13 Therefore, 
encouraging older people to participate in regular physical activity may have several benefits, including maintaining mobility levels 
and falls reduction as well as being a cost effective, population-wide approach to injury prevention.8,12-14 However, it can be 
challenging to engage older people in undertaking and adhering to exercise programs, with an estimated 50% of older people 
worldwide considered to be physically inactive.15,16 In addition, very few older adults undertake regular exercise that incorporates 
balance and strength at the recommended levels to prevent falls.17,18 Studies have shown that older people perceive several 
barriers to participating in physical activity, such as lack of support, chronic medical conditions, lack of motivation, or even ageist 
attitudes that encourage inactivity.19,20 Some older people also perceive that their physical activity levels are adequate and that 
incorporating more balance and strength exercise or additional falls prevention strategies is not relevant to them.21-23  
 
It is widely acknowledged that group-based falls prevention programs that incorporate strength and balance exercises reduce the 
risk of falls in older people.7,13,24,25 Group-based falls prevention programs also have the potential to increase understanding of the 
risks associated with falling as well as providing participants with targeted education on managing their own risk of falls.21,24 
However, there is limited research on whether these programs can facilitate a greater understanding in older people of the need 
to undertake regular physical activity for general wellbeing over the long term, alongside assisting in reducing their risk of falling. 
One study evaluated whether a falls intervention program can change motivation for physical activity in older people, but they did 
not evaluate whether this motivation was sustained after the completion of the program21. Evidence also suggests that the benefits 
of the exercise component of these types of targeted programs can be lost if older people are not motivated to continue with 
ongoing physical activity over the long term.26 While another study evaluated whether older participants had any falls occurrences 
14 months after completion of the fall program, but this evaluation did not explore whether participants continued with physical 
activity during this time24. 
 
This study aimed to determine whether a community-based falls prevention program that was being implemented by a regional 
health service would facilitate a change in participants’ awareness and involvement with physical activity in the long term, to assist 
them in being more physically active and reducing their risk of falling. Specifically, the study focused on addressing the following 
questions: 

1) What was the self-perceived impact of undertaking a falls prevention program on participants’ awareness of the risks 
associated with falls, including the role of physical activity in reducing falls risk? 

2) What was the self-reported impact of the falls prevention program on participants’ physical activity levels? 
3) Did the falls prevention program impact on the rate of self-reported falls during the six-month period after completion?  

     
METHODS 
Study Design 
The community-based falls prevention program was delivered across a large regional area within Australia. It was run in a small 
group format in a variety of geographic locations. It involved a one-hour session face to face for seven weeks with older people 
aged 65 years and older, who were either self-referred or referred into the program by a health professional and who were at risk 
of falling. Each week the program consisted of a 60-minute exercise component and a 60-minute education component that focused 
on increasing participant’s awareness of the risks associated with falling and strategies to reduce these risks, including undertaking 
regular and ongoing physical activity. The present study involved a longitudinal cohort design involving repeated measures 
obtained through a three-phase survey approach over a period of 8 months. Paper-based survey questionnaires were provided to 
participants at the beginning of the community-based falls prevention program in week 1 (baseline survey) and again at the end of 
the program in week 7 (post program survey). Participants were then contacted by telephone six months after completing the 
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program to undertake the final survey (six-month follow-up survey). The study was opportunistic, seeking to determine outcomes 
and factors contributing to outcomes of the community-based program, which was being implemented by the health service, 
independent of the research team. 
 
Study Sample and Procedures 
The study participants were community-dwelling older people aged 65 years and older who had either experienced a fall during 
the previous six months or had identified risk factors for falls, including fear of falling, and so were participating in the community-
based falls prevention program. All older people who participated in the regional community-based falls prevention program were 
invited to participate in the study, with information sheets provided when individuals expressed an interest in attending the program. 
Participants who consented to being involved in the study were provided with a copy of the survey questionnaire and a self-
addressed envelope so they could answer both the pre- and post-program survey questionnaires without the program facilitators 
having access to the data. All sealed envelopes were collected by the program facilitators at the time of survey completion (week 
1 and 7) and forwarded to the research team for analysis.   
Across the data collection period, 192 participants agreed to be involved in the study. Of the 192 participants, 161 older people at 
least partially completed the baseline survey (in Week 1), 135 at least partially completed both the baseline survey and the post 
program survey (in Week 7), and 84 participants completed all three surveys. Participants were allocated an individual participant 
number so that data between the surveys could be matched.  

Demographic and falls information for participants involved at each time point can been seen in Table 1. 

 
 
Table 1. Participant demographic and falls data.   

Gender Age Falls history at baseline 

Completed 
Baseline Survey    
(161) 

Female - 76% (n=123) 
Male - 24% (n=38) 

65 to 74 - 22% (n=35) 
75 to 84 - 40% (n=65) 
 > 85 - 21% (n=33) 
No response - 17% (n=28) 

Yes - 32% (n=52) 
No - 51% (n=82) 
No response - 17% (n=27) 

Completed 
Baseline and Post 
Program Survey 
(135) 

Female - 78% (n=106) 
Male - 22% (n=29) 

65 to 74 - 19% (n=26) 
75 to 84 - 40% (n=54) 
 > 85 - 20% (n=27) 
No response - 21% (n=28) 

Yes - 27% (n=36) 
No - 53% (n=72) 
No response - 20% (n=27) 

Completed all 3 
Surveys    
(84) 

Female - 83% (n=70) 
Male - 17% (n=14) 

65 to 74 - 20% (n=17) 
75 to 84 - 42% (n=35) 
 > 85 - 19% (n=16) 
No response - 19% (n=16) 

Yes - 30% (n=25) 
No - 52% (n=44) 
No response - 18% (n=15) 

n = number of participants 

 
Data Collection 
Baseline Survey 
Demographic information regarding falls and physical activity information was collected from all participants at baseline (survey 1) 
and included age, gender, falls history (pre-intervention fall occurrence in the 6 months prior to the intervention) and information 
relating to self-reported current physical activity levels. Physical activity was defined as any type of deliberate exercise the older 
person was undertaking, including walking, sporting activities, gardening, or structured exercise programs (individually or in a group 
setting). Participants were asked to self-report that average amount of time per week they were undertaking physical activity in the 
baseline survey. In subsequent surveys, participants were asked to self-report whether they perceived that had increased, 
maintained, or decreased the amount of physical activity they were undertaking at baseline. Each participant’s perceived 
understanding of the role that physical activity plays in promoting general well-being was also ascertained in survey 1. 
 
Outcome Measures / Post Program Survey 
The following data was collected to evaluate the influence of the program on the intended outcomes that mediated longer term 
impacts of the program. 
Change in physical activity awareness. The self-perceived effect of the program on participants’ awareness of the importance 
of physical activity was assessed categorically by one item in the post-intervention survey: “Do you believe the Program has made 
you more aware of the role physical activity plays in reducing your risk of falls?” Response options were “Yes,” “Unsure,” or “No, I 
was aware before I started the program.” 
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Change in risk factor awareness. The self-perceived effect of the program on participants’ awareness of risk factors for falling 
was assessed categorically by one item in the post-intervention survey: “Do you believe the Program has made you more aware 
of your risks associated with falling?” Response options were “Yes,” “Unsure,” or “No, I was aware before I started the program.” 

Impact Measures / Six-month Follow up Survey 

The following data was collected to evaluate the effects of the program in relation to the intended longer-term impacts. 

Change in physical activity level. Participants were asked in the six-month post-intervention survey whether their activity level 
had increased, stayed the same, or decreased compared to before the program. This data was recorded categorically. 

Post-program fall occurrence. Any occurrence of a fall in the six-month period following the program was self-reported 
categorically: ‘Yes’ or “No.” 

Data Analysis 
The following program logic guided the statistical analysis.27 The two awareness variables were treated as program outcome 
variables. The physical activity level change and post-program fall status were viewed as program impact variables (the assumed 
impact of the outcome variables). All these variables were analysed descriptively with percentages. To test the assumed program 
logic, the relationship between each outcome variable and each impact variable was tested using the chi square test for 
independence28. Alpha was set at .05. 
 
The participants’ data were then grouped by pre-program fall status for sub-group analysis, with sub-groups established based on 
the status of each participant as: “with pre-program fall” or “without pre-program fall.” The relationships between each outcome 
and impact variable and pre-program fall status were examined by descriptive cross-tabulation.   
 
RESULTS 
Pre-Program Physical Activity and Fall Status 
Among the 161 participants who completed the baseline survey, there was variability in the self-reported pre-program physical 
activity levels, with 18.6% engaged in less than one hour per week, 22.9% engaged in one to two hours, 19.8% engaged in two to 
four hours, 29.1% engaged in more than four hours per week, and 9.3% providing no response for this question. For the six months 
preceding their commencement of the program, 51% self-reported no pre-program fall and 32% indicated they had experienced at 
least one fall; 17% did not respond to this question.  
 
Outcomes 
Change in Physical Activity Awareness  
Of the 135 participants who responded to this survey question, 129 (95.6%) reported an increase in physical activity awareness, 
1 (0.7%) reported being unsure about whether there was an increase, and 5 (3.7%) reported no change.  
 
Change in Risk-Factor Awareness  
Regarding risk awareness, of the 135 participants who answered the question, 118 (86.8%) self-reported an increase in risk 
awareness due to the program, no participants reported being unsure, and 18 (13.2%) reported no change in their risk awareness.  
 
Impact Results 
Change in Physical Activity Level  
Overall, of the 84 participants who completed the relevant question from survey three, 26 (31%) self-reported an increase in 
physical activity at the six-month follow-up survey compared to their reported levels in the baseline survey, 36 (42.9%) reported no 
change in their physical activity, and 22 (26.2%) reported a decrease in their physical activity. The most common reasons for 
decreasing physical activity reported by participants were health issues, time constraints, and lack of motivation. Of the participants 
that answered both questions and self-reported at baseline undertaking either between two and four hours of exercise per week, 
78.5% indicated they had increased their levels of physical activity over the 6 month period following the program, and of those 
who reported undertaking over 4 hours of exercise per week, 65% maintained their levels of physical activity.  
Post-Program Fall Status  
Among the 84 participants who completed both the baseline survey and six-month follow up survey, a total of 71 participants 
(84.5%) responded to the falls question and reported no falls during the six-month period after their completion of the program, 
compared to 63.8% for the six-month period preceding participation in the program. More detailed post-program falls data is 
presented in Table 2 below. 
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Relationships Between the Outcome and Impact Variables 
Physical Activity Awareness and Impact Variables  
Of the 76 participants who reported an increase in physical activity awareness and answered whether they had changed their 
physical activity during the six months post intervention, 23 (30.3%) reported an increase in their physical activity level, 33 (43.4%) 
reported no change, and 20 (26.3%) reported a decrease in their physical activity level. A chi square test for independence revealed 
a small to medium effect size (Cramer’s V = .15) for the relationship between increased physical activity awareness and increased 
physical activity level; and statistical significance was not reached (p = .48).  
 
Of the 77 participants who reported an increase in physical activity awareness and responded to the post-program fall question, 
65 (84.4%) reported no fall event during the six months after the program and 12 (15.6%) reported experiencing a fall. A total of 5 
participants reported no increase in their awareness (4) or that they were unsure (1). All those participants reported no fall event 
post-program. These results represent a small to medium effect size (Cramer’s V = .11) for the relationship between increased 
physical activity awareness and post-program fall status; and statistical significance was not reached (p = .63). 
 
Risk-Factor Awareness and Impact Variables  
Of the 72 participants who reported an increase in risk awareness and answered the physical activity level-change question, 25 
(34.7%) reported an increase in their physical activity level, 29 (40.3%) reported no change, and 18 (25%) reported a decrease in 
physical activity level. Based on a chi square test for independence, these results represent a small to medium effect size (Cramer’s 
V = .18) for the relationship between increased risk awareness and increased physical activity level; and statistical significance 
was not reached (p = .27).  
 
Of the 73 participants who reported an increase in risk awareness and responded to the post-program fall question, 61 (83.6%) 
reported having no falls during the six months post-program and 12 (16.4%) reported experiencing a fall. These results represent 
a small to medium effect size (Cramer’s V = .15) for the relationship between increased risk awareness and post-program fall 
status; and statistical significance was not reached (p = .17). 
 
Relationship Between Pre-Program Fall-Status and Outcomes and Impacts 
Table 2 shows the proportions of participants who achieved each target outcome and target impact. These results show that 
despite negligible differences between the target outcome rates of participants with a history of falls versus no history of falling (in 
the six months before the program), differences were observed between those two sub-groups in relation to the target impact rates. 
As can be seen in Table 2, noticeably more participants who experienced a fall before the program self-reported an increase in 
their physical activity (37.9%) when compared with participants who had no falls history before the program (27.3%). However, this 
relationship was not statistically significant (Cramer’s V = .11, p = .60). Additionally, more participants with a pre-program fall self-
reported experiencing a fall in the six months following the program (27.6 %) when compared with participants who had not 
experienced a pre-program fall (10.7%). Chi square analysis revealed that this relationship was statistically significant (p = .047) 
and represents a medium-sized effect (Cramer’s V = .22). However, while being fall-free before the program was associated with 
fewer falls after the program, it is noteworthy that only 27.6% of those participants who had experienced a fall during the six months 
preceding the program reported falling in the equivalent six-month period after completing the program.   

 
 
Table 2. Target outcome and target impact comparisons based on pre-program fall-status. 

 Target Outcomes  Target Impacts 

Pre-program fall 
status 

Increased physical 
activity awareness 

Increased risk 
awareness 

 Increased physical 
activity 

No fall 
post-program 

With pre-program 
fall  

95% n=38 90.0% n=36  37.9% n=11 72.4% n=21 

Without pre-
program fall 

96.3% n=79  88.0% n=73  27.3% n=15 89.3% n=50 

*The percentages represent the people who achieved each target outcome or impact, as a proportion of all those who answered 
both relevant survey questions (the pre-program falls status question and the respective outcome/impact question). 
*n = number of participants 
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DISCUSSION 
This study examined the self-perceived effects of a community-based falls prevention program on older adults’ self-reported 
physical activity awareness, falls-risk awareness, engagement in physical activity, and post-program fall status. Awareness of the 
role of physical activity and awareness of falls risk factors were viewed as outcome variables (in a post program survey), and 
engagement in physical activity and post-program falls rates were viewed as impact variables (in a survey six months after program 
completion). Given that the demographics of the participants in all three surveys were similar, it is reasonable to assume that there 
was no attrition bias. 
 
Regarding achieving the desired impacts of the program, this study found that only around a third of participants increased their 
physical activity during the six months following the program despite almost all participants being more aware of the role physical 
activity can play in reducing falls and increasing general wellbeing and mobility. Interestingly, most participants who did increase 
their levels of physical activity were already undertaking a reasonable amount physical activity before the program. This may 
indicate that older people who are already motivated to be active are more likely to engage in additional physical activity when 
encouraged. Previous research evidence has suggested that older adults who habitually undertake physical activity are more likely 
to seek out opportunities to include further physical activity in their daily activities.29,30  
 
While most participants did not report an increase in their physical activity level following program completion, they also reported 
not falling during the six months following the program. Reduced falls-rates were observed, with only 27.6% of participants who 
experienced a fall before the program subsequently falling during the equivalent post program period, despite their increased risk 
of falling, and overall fall rates reducing from 85% in the 6 months preceding the program to 64% in the 6 months following the 
program - a relative reduction in the overall fall rate of 33%.9 These results indicate that this falls prevention program may have 
contributed to the reduced the number of falls experienced by older persons who were at risk of subsequent falling, consistent with 
the current literature.24,31   
 
A large proportion of participants in this study self-reported an increased awareness of the importance of physical activity in 
preventing falls as well as their personal risks associated with falling. However, while these two outcome variables were assumed 
to be mechanisms that might assist in improving the two impact variables (increased physical activity and reduced post-program 
falls), neither of these outcome variables impacted significantly on either of the impact variables. Also, this study found that a 
greater number of participants achieved the fall-free impact target when compared with the physical activity impact target. 
Understanding the importance of increasing physical activity did not translate into a rise in regular physical activity, particularly for 
participants who were undertaking minimal amounts of physical activity before the program.  
 
In addition, a reduction in rates of self-reported falls events occurred even though there was no significant change in physical 
activity levels. For participants in this program, increasing the awareness of falls risks may have been a greater protector from 
falling than the efforts to raise their awareness of the need for increased physical activity, despite strong evidence that physical 
activity has the potential to significantly reduce falls in older people.25,32 This is a complex area and possibly participants in this 
study were undertaking other modifications in their daily lives to further reduce their risk of falling other than increasing their physical 
activity, based on their increased awareness of falls related risk factors. There are also several barriers commonly reported in the 
literature as to why older people do not maintain the recommended level of physical activity, such as health concerns, attitudes, 
and lack of motivation or opportunity.33-35 Any or all of these factors may have contributed to the results observed in this study.   
 
The study also demonstrated that some participants still fell during the six months after the program despite attending the falls 
prevention program. Given the current evidence on the importance of regular physical activity for older people, it is clear that 
changing behaviour in this area is an appropriate strategy to be included into group-based fall prevention programs, not only to 
reduce the risk of falls but also for maintaining mobility and independence. However, to make this aspect more successful in 
translating knowledge into action, research suggests that strategies that incorporate behavioural change theory should be 
embedded into educational sessions in order to encourage greater uptake of physical activity, particularly for older people who are 
currently inactive.21,36  
 
Limitations 
There were several limitations in this study. Firstly, the small final numbers of participants and loss to follow up in each of the 
subgroups may have impacted on the overall results. Secondly, all the outcome and impact variables measured in this study were 
self-reported. In addition, the two awareness variables were not self-reported both pre- and post-program; instead, participants 
were asked to self-report whether they believed their awareness had been improved by the program. This relied on participant 
memory and may not have rendered accurate responses. Thirdly, while physical activity levels were self-reported pre-program, 
physical activity levels were not measured again post-program due to the study being a community-based program and limited 
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scope to be able to undertake further validated measures; instead participants were required to self-report whether they believed 
their physical activity levels had increased, remained the same, or decreased. On this basis, additional research is needed to 
further study these important outcomes, impacts and potentially mediating relationships relating to physical activity and falls in 
older people using validated measures. 
 
CONCLUSION 
Falls in older adult populations are associated with significant social and economic issues worldwide. Alongside this, half of older 
people are not undertaking the recommended level of regular physical activity.  Studies have shown that increasing physical activity 
can have a protective effect on falls rates and community-based falls prevention programs provide an opportunity to interact with 
older people and educate them on the role of physical activity in reducing falls and maintaining overall wellbeing. However, despite 
the current study demonstrating an increase in participant’s awareness of falls risk factors and strategies to reduce falls, including 
the role of physical activity, this did not translate to a self-reported increase in the amount of physical activity participants undertook 
after the program, even though falls rates across the participants reduced. Further research is needed to explore why participants 
in this regional area who increased their understanding of undertaking regular physical activity did not improve their exercise levels 
and the importance of incorporating behavioural change approaches in participant education in this area is again highlighted.  
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