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INTRODUCTION
Falls are a common concern and health risk for aging adults. 

According to the CDC, more than 30% of persons over 65 years 
of age will have a fall this year. This risk increases with age. 
Approximately, 50% of patients 80 years or older will have a 
fall.(1) Studies have demonstrated that the most significant 
risk factor for falls is a single fall earlier in the year. Beyond 
advancing age and prior falls, several other risk factors for falls 
have been identified, including lower body weakness, difficulty 
with balance, vision problems, foot pain or choice of footwear, 
certain medications, vitamin D deficiency, and physical hazards 
at home.(2)

The importance of fall prevention in our aging population to 
prevent mortality and morbidity cannot be understated. Data 
suggests that falls are the leading cause of unintentional death 
in individuals age 65 and older. Additionally, the CDC reports 
that  one out of five falls will result in serious injuries such as 
head injury or fractures. In fact, 95% of hip fractures are caused 
by falls.(3) While the impact on the quality of life for those who 
fall may be immediately apparent, the resultant financial impact 
on our healthcare system is also very significant. Each fall-
related hospital admission is estimated to cost approximately 
20,000 dollars. By 2030, fall-related health care expenditures are 
estimated to cost approximately 54 billion dollars.(2, 3)

To combat this, numerous interventions have been designed, 
studied, and attempted at the community level. A recent meta-
analysis regarding community-level fall-prevention modalities 
was conducted by the CDC. The study focused on four main 
categories to prevent falls: exercise, home modifications, clinical 
interventions, and multifaceted interventions.(4) There were no 

clear recommendations for the best fall prevention strategies 
despite the lengthy review of 41 previous studies. However, 
evidence-based fall prevention exercises have demonstrated 
good outcomes. Data from the Journal of Geriatric Physical 
Therapy suggests that the minimum duration of exercise to 
protect an older adult against falls is 50 hours.(4)   In addition to 
physical training, management of psychological stressors is also 
important in preventing falls. Falling can generate fear, leading to 
limited activity, deconditioning, and eventually further falls.(4, 5) 

Thus, the CDC recommends that fall prevention programs have 
physical and psychological components for it to be effective.(4, 5) 

Matter of Balance (MOB) is endorsed by the National Council 
on Aging as one of the best evidence-based fall prevention 
program.(6)  The original concept for MOB was first developed 
at Boston University in the 1990s and can be described as an 
8-week structured group intervention focused on practical 
strategies to increase strength and activity and to reduce the fear 
of falling.(7.8) This is accomplished through exercise, cognitive 
restructuring, and group skill-building and problem-solving 
activities. It originally involved physical therapists, occupational 
therapists, social workers, and registered nurses.(6,7,8) To 
reduce costs associated with having classes led by these health 
care professionals, many of these classes have been adapted to a 
lay leader model, making MOB more accessible to members of the 
general community.(7,8,9)

The CDC Compendium of Effective Fall Interventions also 
discusses Tai Chi (TC) as an effective exercise program for fall 
prevention. TC was developed in China as a form of martial art. 
Several studies show that TC have several health benefits. (6, 7, 
8)  Sometimes described as “meditation in motion,” TC focuses on 
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low-impact, coordinated motions to improve balance, flexibility, 
and strength. In addition to the physical impact which helps 
reduce falls in participants, TC has also demonstrated stress 
reduction. When applied to geriatric populations, evidence 
suggests there may be a decrease in fall risk for those who 
have completed TC programs; however, continued practice was 
advocated.(8, 9)

To evaluate the effectiveness of fall prevention programs an 
objective measurement has to be used. A tool that was used for 
fall risk evaluation in several studies is the timed up and go (TUG) 
test.(14, 15, 16) The TUG test, is a simple test that involves having 
a patient stand-up from a standard chair, walk a fixed distance, 
turn around, walk back to their chair, and sit down in the same 
chair.(14) The TUG test is widely used in global risk assessment 
for falls and is even used for an annual assessment of fall risk by 
Medicare. Prior studies have suggested that worse TUG scores 
are associated with prior history of falls.(15, 16) Although the 
predictive utility of the TUG test is thought to be less useful in 
relatively healthy adults; it may serve more predictive utility 
in patients who are older with more comorbidities and worse 
functional baselines.(16)

In this prospective non-randomized analysis, we set out 
to investigate the impact of community-based MOB and tai chi 
programs on decreasing the risk of fall in older adults (age 65 and 
older) in Ventura County, California. 

METHODS
This study used a quasi-experimental design (pretests and 

post-tests with MOB and TC groups). Participants were from 
Ventura County Area Agency on Aging’ Fall Prevention Program 
from 2014-2018. Participants were assessed via a pretest to 
post-test using the Timed Up and Go (TUG) test. This study’s 
outcome variable was the delta score of the TUG test pre and post 
completion of the fall intervention programs. Delta Tug Score 
(DTS) of zero or less (no change or negative DTS) was classified 
as “Negative.” Any DTS of one or greater (improvement in DTS) 
was classified as “Positive.” The pre-TUG assessment took place 

at the start of the program, and the post TUG assessment was 
completed within two weeks of the final MOB and TC sessions.

RESULTS
A total of 527 elderly adults enrolled in the evidence-based 

programs for the study period, 385 (144 MOB, 241 TC) were 
able to complete it (Table 1). The mean delta TUG score (DTS) 
was 1.27 seconds. Sixty-two percent of the participants had 
positive DTS. MOB had a significantly higher number of positive 
DTS than TC (69.4% vs. 57.3%,  P=0.02) (Table 1). Among 
those who completed the evidence-based programs, 77% were 
females. Females who took MOB had significantly higher DTS 
scores compared to those who took TC (Table 2). The mean age 
in years of participants who completed the program was 75.8. 
Approximately 8% of the participants were aged 55 to 64, 37.9% 
were aged 65 to 74, 38% were aged 75 to 84, and 16% were 
age >85 (Table 3). MOB participants who were age > 75 had a 
higher proportion of positive DTS than those with age <75. For 
TC, the age group had a statistically significant association with 
positive DTS (P=0.01); participants who were age >85 had the 
most positive DTS. Those who were age 75 to 84 had the lowest 
number of improved DTS (Table 3).  Among those who completed 
the EB programs, 31.85% reported pain or numbness in their 
feet, 33.2% had vision problems, 24.8% had hearing problems, 
60.3% had arthritis, 39.8% had difficulty-climbing stairs, 21.3% 
reported taking-sleeping medications, 38.5% reported taking 
more than five medications daily, 39% had a history of fall during 
the last 12 months (Table 4). Some factors were reviewed to 
determine which program would be better suited for certain 
patients. Only one factor demonstrated statistical difference. 
Elderly adults who took Matter of Balance, and reported taking 
sleep aid medications saw a greater improvement in their Delta 
TUG Scores (P=0.02).   In comparing MOB and TC  in regards to 
DTS, the following variables  were evaluated but didn’t show 
statistical difference: feet pain or numbness, vision problems, 
hearing problems, arthritis, use of assistive walking devise, falls 
in the past 12-months, and taking more than five medications 
daily (Table 5).

Table 1: Delta TUG Score by type of EB class (MOB=144, Tai Chi=241).

Delta TUG score (+/-) N MOB Tai Chi P-value

Positive Outcomes 238 69.40% 57.30% 0.02

Negative Outcomes 147 31.60% 43.70%  

Table 2: Positive Delta TUG Score by  gender and type of EB class.

 Gender N % + DTS (MOB) % + DTS (Tai Chi) P-value

Male 296 67.50% 65.30% 1

Female 89 70.20% 55.20% 0.02

Table 3. Percent of positive TUG score by EB class type and  age category.  

Age Category N MOB Tai Chi P-value

A (55-64) 30 71.40% 56.50% 0.79

B (65-74) 146 64.40% 62.40% 0.96

C (75-84) 147 73.20% 47.30% <0.01 *

D (85+) 62 69.40% 73.10% 0.98
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Table 4: Percent of participants with comorbid conditions (N=385, total EB participants).

Comorbid Condition N % of EB participants (MOB+Tai Chi)

Pain and numbness in feet 100 31.85 

Vision problems 107 33.23

Hearing problems 80 24.84

Arthritis 194 60.25

Stair difficulty 128 39.75

Sleeping medications 67 21.34

Assistance walking device 29 9.24

Falls past 12 months 146 45.34 

More than 5 meds 125 38.46 

Table 5: Positive Delta TUG score by presence of comorbid conditions.

Comorbid Condition % of + DTS (MOB) % of + DTS (TC) P-value

Pain and numbness in feet 71.11 61.82 0.45

Vision problems 63.27 63.79 1

Hearing problems 60.98 53.85 0.68

Arthritis 65.88 55.05 0.17

Stair difficulty 70.00 67.24 0.89

Sleeping medications 76.47 45.45 0.02 *

Assisting walking device 57.89 62.90 1

Falls in past 12 months 70.23 62.90 0.45

More than 5 meds 67.92 61.11 0.55

DISCUSSION
Results from this study indicate that MOB participants had 

better outcomes in the delta tug score than TC participants 
did.  Sixty-four of all participants demonstrated improvement 
in delta TUG score. By extrapolation, the decline in TUG score 
may represent a reduction of each patient’s overall fall risk 
as well. The improvement for participants of both groups may 
likely be due to the multimodal nature of each approach, as both 
MOB and Tai Chi aim to improve physical function while also 
equipping participants with mental tools to address the fear of 
falling. Notably, participants in MOB were on average older than 
those who participated in Tai Chi but still demonstrated similar 
improvement in delta TUG score. Perhaps, this indicate that MOB 
may be more effective in older participants or at least have more 
appeal to these participants. Despite a majority improvement 
in delta TUG score, 21% of all participants had no change in 
delta TUG score and 15% had a worsened delta TUG score. 
Although the ideal program would eliminate the risk of falling 
altogether, this is unfortunately, an unrealistic goal. Moreover, 
it is possible that participants with multiple comorbidities will 
have worsening fall risk over time no matter what intervention 
is chosen. However, slowing functional decline and maintaining 
baseline functionality may help prevent falls on a long-term basis. 
While some participants in this study had no change or worsened 
delta TUG score, participation in the evidence-based programs 
may have slowed the decline of functional status and lead to long-
term improvements not measured within the 12-week time-span 
of this study. Future studies may demonstrate that. In addition, 
starting these programs at an earlier age may be more effective. 

Although this study did not have a control, group, previous 
studies have demonstrated overwhelming evidence that both 
Matter of Balance and tai chi often result in a reduction for fall 
risks. MOB has been shown in several studies to improve fall 
risk reduction.(7.8.9)  Some studies suggest that Tai chi, on the 
other hand, does not have long-term risk reduction effect. (3, 
12) The evidence suggests improved outcomes is dependent on 
continued practice.(12)

Focus should be made not only on improving the DTS for each 
program, but also how to minimize attrition rates. In this study, 
142(27%) participants did not complete the evidence-based 
programs. Future study should include determining the reasons 
for the fall out.

This study found that TC had better completion rate 
compared to MOB. One possible explanation may be that on 
average, participants in the TC group were younger. Age may 
have an impact on participation in these fall prevention programs. 
There are factors that could have influenced non-completion 
of the program, but were not measured in this study such as 
transportation, distance, time, or health of participant’s family 
members. Additionally, style and preference may also explain 
differences in completion rates.

There were more female participants in this study. Perhaps 
because women, on average live longer than men, and in this 
particular community, the elder population has bigger proportion 
of  females.(17) 

Aside from the lack of a control group and the difference in 
gender representation, another limitation of this study included 
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the lack of follow-up data after program completion. Although 
the decline in TUG scores suggests an improvement in fall risk, 
a follow-up study examining falls for a period after course 
completion may be useful to investigate the effectiveness of the 
programs. Additionally, this study did not quantify the amount of 
time participants practice at home; a follow-up study investigating 
practice outside of the classroom may help elucidate differences 
in the long-term effects of each program.

The third edition of the CDC Compendium of Effective Fall 
Interventions discusses dozens of fall prevention programs. 
An investigation of these programs may help pinpoint effective 
interventions that influences better compliance, improved 
outcomes, increase accessibility and minimize financial burden. 
Regardless of the direction of future studies, one thing remains 
certain; with an aging population, the importance of finding 
solutions to reduce falls is important.

CONCLUSION
Both the MOB and TC intervention groups demonstrated 

improvement in delta TUG scores, suggesting a decreased risk of 
fall for both groups. MOB may be better for older adults and those 
who take sleeping medications, have hearing problems, have 
difficulty climbing stairs, and have history of falls in the past year. 
TC on the other hand may be better for younger elderly adults 
and for those who use assistive walking devices. 
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