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Balance® (BBB) participants and active peers who engage in other (non-BBB) 

community-based fitness classes. Methods: 92 BBB participants (mean age: 70.1 + 

7.8) and 33 non-BBB participants (mean age: 68.2 + 8.2) were recruited from 

community-based fitness facilities in Linn and Benton Counties. Participants 

completed a 25-question survey and six functional assessments to evaluate fall risk 

factors. Results: Examination of descriptive variables exposed significant differences 

in age, presence of disease/chronic condition, and history of physical activity. After 

controlling for these differences, we found BBB participants scored significantly 

better (p ≥ 0.003) on the Timed Up and Go (TUG) compared to non-BBB 

participants. All participants scored well below the cut off for fall risk in TUG (14 

seconds). Conclusion: Engaging in community-based fitness classes in general have 

a positive effect on fall risk in adults aged 55 and older. Participating in BBB may 

have a greater effect on reducing TUG scores than other types of community-based 

classes.  
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INTRODUCTION -  

Falls are the leading cause of unintentional injury deaths and nonfatal injuries 

resulting in hospital admissions among older adults (those over age 65) (Burns & 

Kakara, 2018). In the United States, approximately 28.7% of older adults report 

falling at least once in a year, resulting in 29 million falls (Bergen, Stevens, & Burns, 

2016). Recent population-level data show falls contributed to 7 million injuries in a 

year, resulting in 2.8 million older adults receiving emergency room treatment for a 

fall, and 800,000 of those emergency room visits lead to further hospitalization 

(Bergen et al., 2016). In the same year (2014), 27,000 deaths were attributed to falls 

in the United States (Bergen et al., 2016). Despite awareness of the problem and 

efforts to intervene, the prevalence of fall-related deaths among adults > 65 has 

increased from 18,334 in 2007 to 29,668 in 2016 (Burns & Kakara, 2018).  

Numerous factors place an individual at a greater risk of falling, many of 

which are not modifiable by the individual. These include older age, female sex, 

certain medical factors (such as arthritis), previous falls, poor vision, and 

polypharmacy (defined as regularly taking 4 or more prescription medications) (Lord, 

Sherrington, & Menz, 1999; National Institute of Health, 2013; World Health 

Organization, 2007).  

A primary concern for the increasing prevalence of falls and fall-related 

consequences in the U.S. centers on shifting U.S. demographics. Research supports 

that advancing age is accompanied with elevated fall risk, and is the strongest un-

modifiable risk factor for falls (Bergen et al., 2016; Lord et al., 1999; World Health 

Organization, 2007). In the year 2014, the population of Americans over the age of 65 
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increased by 1.6 million to reach a total of 47.8 million. By the year 2060, adults aged 

65 will account for nearly one in four Americans (United States Census Bureau, 

2017). And for the first time in U.S. history, by 2035 the proportion of adults 65 and 

over is projected to be larger than the proportion of children under 18 (Vespa, 

Armstrong, & Medina, 2018).Thus, the predicted population increase in the United 

States should be a point of concern for future fall incidence. If something is not done 

to proactively decrease modifiable risk factors for falls, we can expect the prevalence 

of fall-related deaths will continue to climb.  

Although age and other non-modifiable risk factors cannot be changed 

through intervention, several risk factors leading to elevated fall risk can be 

influenced through behavioral modifications. These risk factors include 

inactivity/sedentary lifestyle, impaired balance and gait, muscle weakness, and fear of 

falling (Lord et al., 1999; National Institute of Health, 2013; World Health 

Organization, 2007). Other modifiable factors include ensuring proper vision care, 

home safety, and managing medications (National Council on Aging, 2012). 

 A variety of techniques can be employed to reduce fall risk in older adults. 

Risk reduction strategies can be tailored to individuals’ needs based on the risk 

factors they possess. Removal of environmental hazards by installing safety features 

in the person’s home, reduction in medication (if possible), use of proper eye glasses, 

and having a discussion with the individual about their increased risk are all 

interventions which can help reduce fall risk (Lord et al., 1999).  

Physical activity is a strong predictor for fall risk factors associated with 

strength, balance, and mobility, and strong evidence supports the effectiveness of 
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physical activity interventions for fall prevention in community-based settings 

(Sherrington, Whitney, et al., 2008). Whether single modality programs (e.g., balance 

training or walking) versus multi-modality programs that focus on strength, balance, 

and aerobic fitness are better to reduce falls is not clear. In general, being physically 

active is linked to a variety of benefits for older adults. Group exercise in particular 

has been shown to improve performance on a variety of different fall risk measures. 

However, not all group exercise programs have been shown to similarly decrease fall 

risk (Sherrington, Tiedemann, Fairhall, Close, & Lord, 2011). For instance, Sousa et 

al found that community-based classes that included both resistance training and 

aerobic training were more effective at reducing fall risk factors among older male 

adults than those with just aerobic exercise training (Sousa, Mendes, Silva, & 

Oliveira, 2017). Another study found that an aerobic cycling class was less effective 

than walking-based exercise classes at influencing fall risk factors in older adults 

(Buchner et al., 1997). There have been no studies examining participation in Better 

Bones & Balance® in comparison to other multiple modality community-based fitness 

programs. 

 

Better Bones & Balance®: Previous Research Related to Fall and Fracture Risk 

 Better Bones & Balance® (BBB) was developed and tested in a laboratory 

setting at Oregon State University in 1995. The aim of the program is to reduce the 

risk of hip fracture in older adults by increasing bone mass and improving 

performance on functional fall risk factors. The program incorporates static and 

dynamic balance activities, lower body resistance training with weighted vests, 
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aerobic activities, and bone-loading exercises such as stomps and jumps. (McNamara 

& Gunter, 2012; Shaw & Snow, 1998). Early studies showed participants increased 

strength, improved balance, and enhanced function compared to sedentary controls 

(Shaw & Snow, 1998), and that long-term participation led to significantly less bone 

loss among program participants compared to controls (Snow, Shaw, Winters, & 

Witzke, 2000).  

 BBB was translated into a community-based exercise program in 1998 and 

has since been adopted and implemented in communities throughout Oregon, 

Washington, California, and beyond. It is delivered in community centers, fitness 

facilities, assisted living settings, and retirement communities. All instructors are 

certified and trained through the annual BBB Instructor Training program and are 

required to participate in continuing education regularly to maintain certification 

(Gunter, 2018). 

 Research conducted on the community-based program participants has shown 

that BBB is an effective way for older adults to reach the recommended guidelines for 

physical activity—particularly those for skeletal and cardiovascular health 

(McNamara, Pavol, & Gunter, 2013). Additionally, research has shown that 

individuals who consistently participated in the BBB program for six months had 

better lower body strength and power compared to sedentary individuals and 

individuals who participated in a walking program for six months (Dinger, 2013).  In 

addition, BBB participants had higher functional mobility, as measured by the four-

square step test, compared to walkers. Together, these results suggest that 

participation in the BBB program may have a greater positive influence on fall risk in 
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older adults compared to being sedentary or participation in walking as the only 

means of exercise (Dinger, 2013; Gunter & McNamara, 2010). Research has also 

shown that BBB participants outperform sedentary peers on functional assessments 

associated with risk for falls (i.e. 30 second chair stand, timed up and go, tandem 

walk, tandem and single legged stance) (Gunter & McNamara, 2010). 

 Thus, research to-date has consistently shown the benefits of participation in 

BBB on fall risk compared to walking or being sedentary. As of yet, no study has 

examined performances on functional tasks associated with risk for falls on BBB 

program participants in comparison to participants in other community-based fitness 

classes. 

Statement of Purpose 

 An abundance of data show that exercise can improve balance, strength, and 

mobility (Sherrington et al., 2011). Characteristics of exercise programs that have the 

greatest potential to reduce fall risk include exercises that specifically challenge 

balance and expose participants to at least two hours of targeted exercise training per 

week (Sherrington, Lord, & Close, 2008). The BBB program, when delivered with 

fidelity, includes these characteristics. To date, BBB participants’ performances on 

functional tests associated with fall risk have not been compared to similarly aged 

individuals participating in other types of community-based fitness classes that also 

include exposures of recommended time and balance elements (yoga, tai chi, Zumba, 

weight training, etc.). 

Therefore, the objective of this study was to compare functional tasks related 

to fall risk between BBB participants and participants in other (non-BBB) 
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community-based fitness classes. Due to the steady rise in age of Americans, this 

research is particularly important for informing the selection of strategies to reduce 

fall-related injuries and support public health initiatives aimed at promoting healthy 

aging. This study was approved by the Oregon State University Institutional Review 

Board, protocol #8116.  
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METHODS-  

Study Design and Recruitment 

 This was a cross-sectional study.  Data were collected over seven months on a 

rolling basis until a sufficient sample size was achieved. Data were collected using a 

survey and six different functional assessments.  

Adults aged 55 and older were eligible to participate. This threshold reflects 

the typical low-end of the age-range that captures most BBB class participants based 

on BBB program data (unpublished). Further eligibility requirements included: 

participation in BBB (exclusively) or other participation in other community-based 

fitness classes, and, in both groups, regular attendance for > five of the previous six 

months.  

Participants were recruited through community-based organizations located in 

Oregon’s Linn and Benton Counties. Instructors of classes targeting adults and older 

adults at participating organizations were contacted via email explaining the study 

and requesting permission to attend a class to give a five-minute informational talk 

and recruit participants. Upon invitation, research assistants described the study, 

invited participation and handed out consent forms and surveys to interested students. 

If a class majority wanted to participate, instructors scheduled a single class session 

with the study team for the purpose of collecting functional data.  All participant 

questions were addressed and consent and survey forms were also collected at this 

data collection session. In a few cases, only a handful of participants were interested 

or eligible.  In these instances, a single session on site at the organization was 
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scheduled and participants from different classes were able to attend, with at least one 

instructor from the organization also in attendance for consistency of protocol.   

Participant Survey 

 The participant survey consisted of 25 questions about demographics, risk 

factors for falls, medical history, physical activity behaviors and community-based 

exercise class participation (Appendix 1). 

Functional Assessments 

The functional assessment battery was comprised of six physical performance 

tests measuring factors related to risk for falls (i.e., balance, strength, mobility). Tests 

were selected based on previous use with this population as well as validity, 

reliability, safety, and ease of implementation in the community-based setting. The 

following tests were included: 1) Timed Up and Go (TUG), 2) Five Times Sit to 

Stand, 3) 30 Second Chair Stand, 4) Tandem Stance, 5) Single-Leg Stance, and 6) 2-

Minute Step Test (Table 1). All assessments have been shown to predict fall risk 

among older adults, with the exception of the 2-minute step test, which provides an 

understanding of participants’ cardiorespiratory fitness using a movement pattern 

common in daily life, and emphasized in the BBB program (Alexandre, Meira, Rico, 

& Mizuta, 2012; Cho, Bok, Kim, & Hwang, 2012; Muir, Berg, Chesworth, Klar, & 

Speechley, 2010; Murphy, Olson, Protas, & Overby, 2003; Reider & Gaul, 2016).  
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Table 1. Assessment Descriptions and Fall-Risk Cutoff Values 

Name of 

Assessment 

Variable 

Measured 

Assessment 

Description 

Unit of 

Measure 

Fall Risk 

Cutoff 

Timed Up 

and Go 

Mobility. 

Associated with 

fall risk. 

Participant gets up 

out of a chair, 

walks 10 feet, turns 

180 degrees, and 

returns to the chair 

to take a seat as 

quickly as 

possible.  

Two trials 

recorded in 

seconds. Best 

score 

recorded. 

> 14 

secondsa 

Five Times 

Sit to 

Stand 

Lower body 

strength and 

power. 

Associated with 

fall risk. 

Participant stands 

and returns to a 

seated position five 

times as quickly as 

possible. 

Two trials 

recorded in 

seconds. Best 

score 

recorded. 

 > 15 

seconds b 

30 Second 

Chair 

Stand 

Lower body 

endurance. 

Associated with 

fall risk. 

Participant stands 

and returns to a 

seated position as 

many times as 

possible in 30 

seconds.  

One trial 

recorded in 

number of 

repetitions.  

Repetitions 

based on age 

range: c   

60-64 - < 12 

65-69 - < 11 

70-74 - < 10 

75-75 - < 10 

80-84 - < 09 

85-89 - < 08 

90-94 - < 04 

2-Minute 

Step Test 

Cardiorespiratory 

endurance. 

Midway between 

hip and knee is 

measured and 

marked on the 

wall. Participant 

must march with 

knees as high as 

the tape mark for 

two minutes. 

One trial 

recorded. 

Number of 

steps taken 

by the right 

leg recorded.  

No cutoff for 

fall risk 

Tandem 

Stance 

Balance. 

Associated with 

fall risk. 

Participant stands 

heal to toe for a 

maximum of 30 

seconds. 

One trial 

recorded in 

seconds.  

 < 10 

secondsd 

Single 

Legged 

Stance 

Balance. 

Associated with 

fall risk. 

Participant stands 

on one leg for a 

maximum of 30 

seconds.  

One trial 

recorded in 

seconds.  

< 5 seconds e 
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a = (Shumway-Cook, Brauer, & Woollacott, 2000) b = (Buatois et al., 2008) c = 

(Centers for Disease Control and Prevention, 2017) d = (Rossiter-Fornoff, Wolf, 

Wolfson, & Buchner, 1995) e = (Vellas et al., 1997) 

 

In-Class Data Collection Process 

In order to measure all class members within the duration of a typical class 

period (50 minutes), participants were paired to collect data for one another. The 

room was set up as a circuit with at least one station per assessment depending on the 

time needed to complete the task and the number of students in the class. Partner pairs 

were instructed how to complete each station, how to use their stopwatch, and were 

given time to practice with the stopwatches. They were allowed to complete stations 

one by one as they became available. This enables some degree of randomization 

with respect to the order tests were completed by each pair of participants.  

Participants were instructed to avoid doing the 30-second chair stand and 5-time sit-

to-stand back-to-back to avoid undue fatigue.  At the two-minute step test, a 

researcher was stationed to help determine step height and monitor safety. Early 

reliability tests showed this task was one that participants struggled to complete with 

accuracy due to the multi-faceted set of responsibilities (i.e. timing, counting steps, 

observing consistent step height, and monitoring safety).  

 

Sample Size 

Sample size determination was based on a previous study comparing similarly 

aged Better Bones & Balance® participants (70.1 + 7.8 years) to non-exercising 

controls (68.1 + 7.6). This group of participants also performed the 30-second Chair 

Stand Task and thus these scores were used to determine sample size based on 
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expected differences.  The BBB participant group (N=69) sample mean was 19.9 + 

4.2 repetitions while the comparison group mean was 16.4 + 7.7 (McNamara et al., 

2013). Using these values assuming 80% power and an alpha level of 0.05, the 

estimated sample size was calculated as 46 (23 per group). Since we had not 

previously conducted a study comparing BBB participants to active adults, we 

expected a smaller difference and increased the sample size for recruitment by 25% 

(29 per group). The sample size of the current study (N=115; BBB: n=92; Non-BBB: 

n=33) is sufficient to detect differences based on the 30-second Chair Stand data. 

 

Reliability 

Measures of inter-rater reliability were obtained for all functional assessments 

to assure data collected by class participants were consistent and the process was 

reliable.  To collect these data, a third rater (trained research assistant) randomly 

selected participant pairs and passively observed and recorded participants’ scores on 

each observed task as participants went through the assessments.  

Participants did not view the scores recorded by the researcher, and the 

researcher did not review the scores recorded by participants until all tasks were 

complete.  After each session, researcher-recorded scores were matched with 

participant-recorded scores. Data were entered into SPSS and intraclass correlation 

coefficients were derived for each assessment using single-rating, absolute-

agreement, 2-way, random-effects models. Data show the estimated reliability 

between a trained researcher and class participant scores range from 0.944 to 0.995 

across all six tests, indicating high reliability. Table 2 presents the reliability statistics.   
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Table 2 Intraclass Correlation Coefficients for Functional Assessments 

Assessment  

(# Comparisons) 

ICC 

Value 

95% Confidence Interval 

df1 df2 

Sig.* Lower 

Bound 

Upper 

Bound 

Single-Leg Stand 

(n=24) 

0.995 0.988 0.998 23 23 <0.001 

Tandem Stance (n=24) 0.993 0.984 0.997 23 23 <0.001 

Five Times Sit-to-Stand 

(n=46) 

0.944 0.901 0.969 45 45 <0.001 

30-Second Chair Stand 

(n=19) 

0.993 0.983 0.997 18 18 <0.001 

2-Minute Step (n=13) 0.987 0.957 0.996 12 12 <0.001 

Timed Up and Go 

(n=49) 

0.958 0.927 0.976 48 48 <0.001 

*Intraclass correlation coefficient significant at the 0.05 level 

 

Statistical Analyses 

Initial explorations of the data showed deviations from normality across three 

variables.  A pattern of negative skew was evident for scores on both functional 

balance tests (Tandem Stance and Single-Leg Stance), and a significant positive skew 

was observed on the Timed Up and Go (TUG) scores.  Mathematical transformations 

of the TUG scores improved normality and yielded similar results to the non-

transformed data. Thus, we present the results based on analyses of the non-

transformed TUG scores.  In the case of the balance tests, transformations did not 



 

23 

 

improve normality of the distributions, and thus we applied non-parametric 

procedures to compare distributions on the Tandem Balance and Single-Leg Balance 

tests. All other continuous variables were normally distributed.   

Between-group differences for descriptive variables were evaluated using 

independent samples t-tests. Two-way contingency analyses were conducted to 

evaluate whether proportions of responses on categorical descriptive variables 

differed between BBB and non-BBB participants. Further examination of the balance 

test scores revealed that most participants in both groups achieved the threshold score 

of 30-seconds, thereby significantly reducing sample variability.  Thus, we 

categorized participants as having achieved the threshold score (30-seconds) or not 

and conducted two-way contingency analyses to examine differences in the 

proportion of participants who achieved the threshold score compared to those who 

did not between BBB and non-BBB groups.  Analyses of covariance were used to 

evaluate differences between BBB and non-BBB groups on functional outcomes, 

adjusted for age and past history of physical activity. Bonferroni adjustments were 

implemented to control for experiment-wise error.  Descriptive comparisons and two-

way contingency analyses were considered statistically significant at the p < 0.05 

level. Results for functional comparisons were considered significant at the p < 0.008. 
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RESULTS 

 Descriptions of recruited community-based fitness classes are presented in 

Table 3. All classes employ multi-modal exercise routines.  Participant descriptive 

data are presented in Table 4. Better Bones & Balance® participants were 

significantly older (71.62 + 7.79 versus 68.19 + 8.21, respectively; p=0.036) and a 

higher proportion of BBB participants reported the presence of chronic conditions, 

injuries, and/or disease compared to non-BBB participants (62.9% versus 33.3%; 

p=0.013). The exact nature of these conditions was not consistently reported.  Groups 

were similar with respect to race, ethnicity, history of falls, vision problems, and 

medication use.  Current physical activity behaviors were similar between groups, 

though non-BBB participants reported significantly more years of historical 

participation in physical activity compared to BBB participants (29.69 + 20.72 versus 

18.95 + 18.07, respectively; p= 0.010).  

Table 3. Descriptions of Recruited Classes 

Name of Community-

Based Class 

Exercise Modalities Number of 

Participants 

Better Bones & Balance® Aerobic conditioning, balance, 

strength, mobility, bone loading.  

92 

Zumba & Zumba Gold Aerobic conditioning, balance, 5 

Yoga Flexibility, balance, muscular 

endurance 

1 

Circuit Training  Muscle strengthening and endurance, 

balance, flexibility, aerobic 

conditioning 

12 

Tai Chi Balance, strength, flexibility 1 

Functional Fitness Aerobic conditioning, muscular 

strength and endurance, agility.  

3 

Bones & Balance Balance, lower body strength, 

aerobic conditioning 

7 

Strength and Tone Muscle strength, endurance, and 

power, agility, balance, flexibility 

and aerobic conditioning 

4 



 

25 

 

 

Table 4 Participant Descriptive Data 

Variable 

BBBa 

(N=92) 

Non-BBBb 

(N=33) 

Sig.* 

Mean SD Mean SD  

Age (years) 71.62 7.79 68.19 8.21 0.036 

Caucasian race (%) 98.8% NA 97% NA 0.451 

No falls in the past year (%) 75.9% NA 65.6% NA 0.337 

One fall in the past year (%) 11.5% NA 25.0% NA 0.866 

> 2 falls in the past year (%) 12.5% NA 9.4% NA 0.866 

History of disease/chronic condition (%) 62.9% NA 33.3% NA 0.013 

Wear corrective lenses for vision (%) 

57.8% NA 62.5% NA 0.641 

Taking > 4 prescription medications (%) 17.8% NA 18.2% NA 0.959 

Taking anti-psychotic, depressive meds (%) 20% NA 9.1% NA 0.154 

Physical Activity History (yrs.) 18.95 18.07 29.69 20.72 0.010 

Active Days past 7 days (days) 4.90 2.02 5.36 2.07 0.266 

Aerobic PA past 7 days (avg. lower bound; 

min) 

133.93 53.74 134.64 57.10 0.950 

Aerobic PA past 7 days (avg. upper bound; 

min) 

230.66 83.06 242.67 95.38 0.497 

Muscle Strength Active past 7 days (days) 2.91 1.24 2.67 1.73 0.462 

 a= Better Bones and Balance Group; b = Non-Better Bones and Balance Group; 

*Mean differences significant at the 0.05 level 
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To control for the potential influence of past history of physical activity, and 

participant age on group comparisons of functional performance, these variables were 

included as covariates in univariate analyses. History of disease had no effect on any 

of the models and was removed.  Non-normally distributed variables were evaluated 

using the Mann-Whitney U test and two-way contingency table analyses (Tandem 

Stance, Single-Leg Stand).  Results indicated that groups were similar across all 

evaluated assessments except the TUG test.  BBB participants completed the TUG 

test more quickly than non-BBB participants (5.58 + 0.11 seconds versus 6.26 + 0.2 

seconds, p=0.003). After applying a Bonferroni adjustment, significance was 

evaluated at p < 0.01 level.  Between group differences on TUG scores remained 

significant after the Bonferroni adjustment. Table 5 presents results of adjusted group 

comparisons.  Results of the two-way contingency table analyses showed 92.4% and 

97% of BBB and non-BBB, respectively, achieved the 30-second threshold on the 

tandem stance, Pearson Chi-square = 0.850, p=0.357; and 61.4% and 63.3% of BBB 

and non-BBB participants, respectively, reached the 30-second threshold on the 

Single-Leg Stance test, Pearson Chi-Square = 0.104, p=0.747.   
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Table 5 Between Group Comparisons of Functional Performance Scores 

Adjusted for Age and PA History^ 

Variable 

BBBa 

(N=92) 

Non-BBBb 

(N=33) 

95% 

Confidence 

Interval for 

Difference (a-b) 

 

Sig.* 

Adj. 

Mean 

SE 

Adj. 

Mean 

SE 

Lower 

Bound 

Upper 

Bound 

(0.008) 

*Single Leg Stance 

(sec) 

24.663 0.939 20.072 1.592 0.866 8.316 0.949 

*Tandem Stance 

(sec) 

29.002 0.487 28.528 0.832 -1.470 2.417 0.376 

5 Times Sit-to-

Stand (sec) 

7.546 0.254 7.594 0.434 -1.062 0.965 0.511 

30 Second Chair 

Stand (#reps) 

18.569 0.563 18.791 0.961 -2.469 2.023 0.844 

Timed Up and Go 

(sec) 

5.577 0.114 6.264 0.195 -1.142 -0.232 0.003 

2-Minute Step Test 

(#steps) 

103.36 1.851 108.799 3.138 -12.785 1.907 0.145 

^Covariates are evaluated at the following values: Age = 70.51 years; PA History = 

21.8647 years; a= Better Bones and Balance Group; b = Non-Better Bones and 

Balance Group; *Mean differences significant at the 0.008 level after Bonferonni 

adjustments 
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DISCUSSION- 

 The objective of this study was to determine whether participants in BBB 

performed differently on functional performance variables associated with risk for 

falls compared to participants in other community-based classes. Understanding how 

participating in different types of community-based fitness classes affects fall risk is 

essential for helping to promote effective fall prevention strategies to reduce fall risk 

among older adults.  

 Our findings suggest that participating in community-based fitness programs 

may positively influence performance on functional tasks associated with fall risk 

among older adults. Participants of both BBB and non-BBB groups in this study 

scored well above the fall-risk cutoffs on each of the functional assessments as shown 

in Table 1.  We did observe that BBB participants completed the TUG task 

significantly quicker than their non-BBB counterparts (5.6 versus 6.3 seconds 

respectively, but the mean difference of 0.778 seconds was likely not clinically 

significant given the cut-point for fall risk is 14 seconds (Shumway-Cook et al., 

2000). While both groups both scored well above the fall risk cut off, this data 

suggests that BBB may be better than other types of community-based fitness classes 

at improving or maintaining gait speed, a factor which is strongly correlated to fall 

risk (Viccaro, Perera, & Studenski, 2011).  

 Of interest in this study was the very high proportion of participants in both 

groups that achieved the 30-second threshold on the Tandem Stance (92.4% and 97% 

of BBB and non-BBB, respectively), meaning this is not a discriminative test in this 

active population of older adults. A secondary outcome of this project was to identify 
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a robust battery of tests to evaluate function and fall risk over time among BBB 

program participants.  The tandem stance will not be included in this test battery. The 

Single-leg stance test has greater potential to be discriminative in this population and 

will be retained in the test battery.  

There were descriptive differences to be noted. BBB participants were older, 

reported more chronic diseases/conditions, and reported less years of physical activity 

history. This may be due to the marketing strategies of the program. Since BBB is 

advertised as a research-based program for fall and fracture risk reduction, it is 

possible that individuals with osteoporosis or other chronic conditions that influence 

risk for osteoporosis, falls, and fracture would be attracted to the program. It may be 

an increased risk for falls that have prompted BBB participants to become active later 

in life. The study therefore suggests BBB may fill a niche that helps this population 

find a way to be active they enjoy and feel is beneficial to their health.  

 Previous research on the BBB program showed better performance on the 30-

second chair stand, timed up and go, tandem walk, tandem and single legged stance 

compared to sedentary adults (Gunter & McNamara, 2010), and greater functional 

performance on the four-square step test compared to those who participated only in a 

regular walking program (Dinger, 2013). While BBB participants outscored their 

non-BBB peers in both studies, the degree of difference was smaller compared to 

walkers versus non-exercisers (Dinger, 2013; Gunter & McNamara, 2010). We found 

no significant difference between the BBB participants and other community-based 

fitness class participants on all but one functional assessment in our study. This 

therefore suggests that participating in multi-modal community-based classes may be 
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better for reducing risk for falls compared to participating in walking-specific 

programs.  

Our results are consistent with other research on similar populations. A 

systematic review of randomized control trials found that programs with and without 

walking training were shown to be effective in fall prevention (Sherrington et al., 

2011). However, Sherrington et al (2011) suggests that balance centered exercise 

programs are more affective when balance training is not sacrificed for walking 

exercise.  

Programs shown to be better at reducing fall risk provide moderate to highly 

challenging balance training and are taken part in regularly for at least two hours a 

week (Sherrington et al., 2011). Among post-menopausal women with osteoporosis, 

balance and coordination exercise was found to be more effective for improving static 

and dynamic balance in participants (Dizdar, Irdesel, Dizdar, & Topsaç, 2017). All 

the non-BBB classes had some sort of moderate balance activity as a part of their 

programs (Table 1). This common denominator might be part of the reason for the 

high scores on the functional assessments across both BBB and non-BBB groups, and 

suggests that participation in community-based classes that challenge balance, 

regardless of the mode, may have similar capacity to positively influence functional 

fall risk factors. A study examining efficacy of EnhanceFitness and Silver Sneakers 

programs in relation to fall risk found these structured community-based classes, 

which include balance and strength training components, may be effective in reducing 

risk of falling in older populations (Greenwood-Hickman, 2015). Additional 

improvements in TUG in BBB groups may be due to the specificity of program goals 
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and exercise protocols designed not only to improve function but load the hip to 

reduce the rate of bone loss (Snow et al., 2000). The protocol involves chair stands, 

squats and mobility, all of which are components of the TUG task. 

Data support that programs which specifically target a singular mode of 

fitness among older adults (e.g., balance) generally do the best job at influencing that 

particular outcome (e.g., balance) compared to other programs focused on a singular 

but different component of fitness (e.g. aerobic endurance). Takeshima et al. (2007) 

found that aerobic training was better than resistance, balance, and tai chi training at 

improving cardiorespiratory fitness, while upper and lower body strength as well as 

balance and agility were better improved by resistance, balance, and tai chi 

participation (Takeshima et al., 2007).  The balance exercise protocol consisted of 

two 60-minute sessions per week of customized balance exercises targeting the 

visual, vestibular, and somatosensory systems done on either hard ground or foam 

pads (Takeshima et al., 2007). In general, all four interventions tried to adhere to 

ACSM guidelines (Takeshima et al., 2007). Interestingly, the balance group showed 

the greatest improvement in lower body strength and similar gains to resistance and 

tai chi training in terms of balance and agility (Takeshima et al., 2007). This suggests 

that balance training is more affective at fall risk reduction (as lower body strength is 

correlated to decreased fall risk) than resistance or tai chi training alone.  

Based on the existing literature, and the results of this and previous studies 

comparing BBB to sedentary and walking groups, it appears that multimodal exercise 

may be best for fall risk reduction as long as balance and strength training are 

included. All the non-BBB community classes recruited for this study were multi-
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modal in their exercise training design. Functional training, defined as a combination 

resistance, balance, and flexibility training, has been shown to improve gait speed and 

dynamic balance, both of which are negatively correlated to fall risk (Sannicandro, 

2015).  

However, despite the evidence-base, many older adults choose walking 

programs a their main source of physical activity (Eyler, Brownson, Bacak, & 

Housemann, 2003). Just about one quarter of surveyed older adults in the United 

States reported meeting physical activity guidelines by walking five times per week in 

30-minute sessions (Eyler et al., 2003). In the UK, 71% of surveyed adults aged 60-

64 years reported walking as a leisure time physical activity whereas only 19% 

reported participation in balance/flexibility exercise during leisure time (Martin et al., 

2014). Among adults 65 and older in Australia, only 6% reported participating in 

balance training and 21.8% in balance-challenging activity (Merom et al., 2012). 

These statistics are concerning and prompt the implementation of more effective 

public health initiatives to increase participation in exercise shown to be more 

effective at fall prevention than simple aerobic training (such as walking).  

Even so, walking is likely beneficial for fall risk reduction compared to being 

inactive (Dinger, 2013). In the United States in 2014, around one quarter of adults 

between 50 and 64 years reported no physical activity aside from work activities in 

the previous month (Watson, 2016). The number of sedentary Americans increases 

with age, reaching 35.3% reporting no additional physical activity outside of work by 

age 75 (Watson, 2016). Recall that sedentary lifestyle can lead to the development of 

many of the fall risk factors specified earlier in this report including gait speed, 
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presence certain chronic diseases, and impaired balance (Lord et al., 1999). 

Additionally, only 42.4% of adults 65-74 and 28.2% of those 75 and over meet the 

minimum requirements for aerobic activity and even fewer (4.5% and 5.2%, 

respectively) met the guidelines for muscle strengthening (U.S. Department of Health 

and Human Services 2014.) Thus, it is clear we need to do a better job of promoting 

multi-modal physical activity to this vulnerable age group. As the population 

continues to age, fall incidence is likely to continue increasing without intervention. 

 

Strengths and Limitations 

 This study filled a gap in the literature and contributed to the evidence-base 

related to the BBB program. Specifically, we add comparisons between individuals in 

the BBB program to those who participate in other community-based fitness classes. 

Data from this study shows that BBB and other community-based exercise 

participants exhibit strong performances on functional risk factors for falls, as 

measured by the six functional assessments.  

 A significant strength of the study itself is the development of a reliable test 

battery and easily implemented and replicated testing protocol. Data showed the 

protocol resulted in high data reliability and implementation of the functional 

assessment data collection protocol moving forward will enable the BBB program to 

conduct annual evaluations program-wide. This will allow for collection of 

longitudinal data that can be used to better understand the effects of the program over 

time on fall risk factor reduction.   
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Better Bones & Balance® instructors and class participants were excited about 

the research, resulting in a large BBB sample population. However, other community-

based class participants were more difficult to recruit. The result was a smaller than 

preferred non-BBB sample.  Given that the two populations were more similar than 

previously groups compared to BBB, a larger sample would have yielded greater 

power to detect smaller differences. 

Another limitation relates to the quality of data on some items in the survey. 

While the fall risk factor portion of the survey collected chronic condition and disease 

information from participants, many of the responses were vague about the timeline 

of their condition led us to question the reliability and usefulness of this data.  If we 

had used a checklist of conditions, that might have enabled us to better control for 

their potential influence on functional outcomes. However, the in-class data collection 

protocol limited our ability to spend time following up with individual participants.  
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CONCLUSIONS-  

 In summary, participation in community-based fitness classes is associated 

with strong performances on functional fall risk factors in our sample of adults aged 

55 and older. The BBB programs focus on fall prevention exercises may be the 

reason for significantly better TUG scores in the BBB group. However, both BBB 

and non-BBB groups scored well above the fall risk cutoffs for all functional tests 

administered, suggesting that multi-modal and balance-entwined community-based 

programs are in general beneficial to fall risk reduction.  

 Though we did not study this ourselves, the existing literature supports a 

discrepancy between clear evidence regarding the benefits of multimodal and balance 

centered community-based class participation, and actual participation in these 

classes (Martin et al., 2014; Merom et al., 2012) Instead older adults tend to gravitate 

to walking based programs, which, although better than sedentary lifestyle for fall 

risk, are not as effective at decreasing risk for falls (Eyler et al., 2003; Martin et al., 

2014). 

 Better Bones & Balance®’s marketing to those with chronic diseases or 

increased fall risk may fill a niche in provoking previously inactive older adults to 

engage in a multimodal program. However, this study shows that benefits can be seen 

from a variety of other community-based classes. This gives older adults trying to get 

active, improve function, and reduce their risk for falls lots of choices to satisfy their 

personal preferences. Finding a program that is a good fit for an individual person can 

increase adherence to the program over time (E. Thompson & M. Wankel, 2006).  
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Future Areas of Research 

 Cross-sectional data can only tell so much about the effects of the BBB 

program on fall risk factor presence. Future areas of research should administer these 

same functional assessments longitudinally to better understand the effect of BBB on 

fall risk factors over time.  

 This study was meant to serve as a stepping-stone to a larger longitudinal 

study across the BBB program participant population. All assessments were chosen 

based on their ease of implementation in a community-based setting, and interrater 

reliability data shows potential for the same data collection protocol in future studies. 

In the near future, the BBB program plans to train their certified instructors in 

Oregon, Washington, and California to administer the assessments in order to carry 

out this longitudinal evaluation.  
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