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NAIYANA PIPHATVANITCHA: THE EFFECT OF A FALL PREVENTION
PROGRAM ON GAIT AND BALANCE OF COMMUNITY-DWELLING
ELDERS. THESIS ADVISOR : ASST. PROF. JIRAPORN
KESPICHAYAWATTANA, Ph.D., ASSOC. PROF. POL. CAPT. YUPIN
AUNGSUROCH, Ph.D., PROF. JOAN K. MAGILVY, Ph.D., 200 pp.

The purpose of this quasi-experimental research was to examine the effect of a Fall
Prevention Program on gait and balance of community-dwelling elders. The program was
constructed by applying the Health Belief model, Knowles’ adult learning principle, and
considerations for normal aging changes. The program included 4-fall prevention education
sessions and 8-Tai Chi exercise sessions. Then, the participants had practiced fall prevention
behavior and practiced Tal Chi exercise in group sessions 3 days/week throughout the 8
weeks of intervention A Fall Prevention Behavior manual and a 18 form Tai Chi exercise
manual, a CD in Tai Chi exercise instructional, and a poster depicting Tai Chi exercise were
given to all the participants in experimental group.

The participants were the community-dwelling elders had at least 1 fall in 12 month
prior to participating in the study and lived in the urban area in Amphur Maung, Chonburi
province. The researcher determined whether each participant met the inclusion and
exclusion criteria. The variables of age, gender, and number of falls were used to matched
paired for the similarity between the experimental and control groups. Finally, the subjects
were 23 in each the experimental and control groups. Data were collected once before and
once after providing the intervention. Hypotheses testing were tested by the paired t test for
the Berg Balance Scale and the Time Up and Go test mean scores.

The results indicated that after participation in a Fall Prevention Program, the
experimental group had significantly higher mean score of the Berg Balance Scale and had
significantly lower or better mean score of the Time up and Go test than the control group
(p <.05). The analysis results also showed that after participation in a Fall Prevention
Program, the experimental group had significantly increase their mean score of the Berg
Balance Scale (p <.05) and had significantly lower or better mean score of the Time up and
Go test than before participation the program (p <.05).

The finding indicated that a Fall Prevention Program 'in this study is effectively on
improving gait and balance in the elders and can be an effective care for promoting gait and
balance for prevention falls in elders especially who have high risk of falls.
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CHAPTER |

INTRODUCTION

Background and Significance of Research Problem

In 1999, the number of older persons (aged 60 years and older) in the world
was estimated at 593 millions or 10 % of the total world population. By 2049, there
will be an estimated 1.9 billion, or 19 % of the total world population. The oldest old
(over 80 years) will increase rapidly, particularly among women (Prasatkul,
Varangrut, and Vaputavavong, 1999 cited in Intachat, 2002). In Thailand, in 1960,
the number of older persons (aged 60 years and older) was 1.21 millions or 4.6 % of
the total population .Twenty years later, in 1990, the population of older persons in
Thailand was over 3 times that number (4.02 million or 7.36 %) and is be projected

to increase to 10.78 millions (15.28%) by 2020 (Jitapunkul and Bunnag, 1999).

The major demographic trends affecting the health care system is the
increasing diversity of the older adult population.: For older adults, numerous age—
related changes, functional impairments, and risk factors contribute to a high
incidence of unintentional’ injuries that are a major health problem among elderly
people. In other countries, falls, traffic accidents, and burns are common causes of
fatal injuries in this age group. Of these categories, falls and fall-related injuries are
the leading cause of deaths from injury among people aged over 75 (Nuffield Institute
for Health, University of Leeds and NHS center for Reviews and Disseminations,

1996). In the period from 1992 to 1999, falls in older adults were the leading causes



of home injury death in the United States (Runyan et al, 2005). In Thailand, the
number of deaths from falls in all age group of the Thai population were increased
from 380:1000 in 1997 to 714:1000 in 2000 (Ministry of public health, 1997-2000).

Fall related injuries among older adults are associated with substantial
economic costs that are borne by individuals, society, and the medical care system.
International studies underscore the substantial economic burden caused by fall
related injuries, regardless of the medical care system. A recent study reported that, in
2000, direct medical costs for fatal and non-fatal fall injuries among US adults aged
>65 years totaled $0.2 billion dollars for fatal and $19 billion dollars for non-fatal
injuries (Stevens et al, 2006). In 1999, Emergency Department and hospital care for
fall related injuries among people aged >60 cost the United Kingdom almost £1
billion (US$1.9 billion) (Scuffham, Chaplin, and Legood, 2003). In a Western
Australia study estimated Emergency Department treated and hospitalized fall injuries
among people aged >65 cost the Australian healthcare system $86.4 million (US$66.1
million) (Hendrie et al, 2004).

A falling event may be the initial sign or an early indication of an underlying
illness, representing the onset of new diseases or unstable existing disease
(Tideiksaar, 2001), the definitions used for a fall vary between studies (Masud and
Morris, 2001). Most studies required a fall to be ‘unintentional’, to have some form of
contact with the ground, and excluded falls caused by road accidents and violence.
Some studies excluded falls caused by syncope or an acute major intrinsic event such

as a stroke.



For the purpose of this study, fall is defined as a sudden event which results in
a person’s change in body position in a downward direction to the ground or other
lower level, coming to rest unintentionally, which may or may not result in a physical
injury and that is not the result of a major intrinsic event (such as stoke, syncope) or
overwhelming hazard.

Fall incidence, a measure of how often a fall occurs for a certain period of
time, varies among settings, population, and time. According to one study
(Rubenstein, Powers, and MacLean, 2001) 30%-50% of generally healthy elderly
persons over the age of 65 living in the community report having fallen over a one-
year period. One half to two thirds of nursing home residents falls annually and
around half of hospitalized patients fall. Studies in Thailand have found the incidence
of falls in the community varies from 18.7% within 6 months (Jitapunkul et al, 1998),
12.1% in male and 24.1% in female (Assuntachai et al., 1999), 17.03, 19-20, and
42.7% (Hanjangsit, 1994; Yompuk, 1997; Treeyawuttiwat, 1991).

In western countries, most falls take place in the bedroom (while attempting to
get out of bed unassisted) or the bathroom (while attempting non-assisted toileting
activities) and occur most often in those individuals 75 to 80 years of age with
underlying medical conditions or medications interfering with safe gait/balance.
Studies in Thailand found that 18 to 24% of falls occur in bathrooms and toilets
(Treeyawuttiwat, 1991; Lausawatchaikul et al., 2000), often as a result of slipping on
the floor 52.8% (Lausawatchaikul et al., 2000).

Falls generally result from an interaction of multiple, diverse risk factors, and
situations, which can be modified by age, disease, and the presence of hazards in the

environment (Fleming and Pendergast, 1993). Risk factors for falling can be classified



as either intrinsic (lower extremity weakness, poor grip strength, balance disorders,
functional and cognitive impairment, visual deficits) or extrinsic (polypharmacy: four
or more prescription medications) and environmental factors such as poor lighting,
loose carpets, and lack of bathroom safety equipment. (American Geriatrics Society,
British Geriatrics Society, and American Academy of Orthopedic Surgeons Panel on
Falls Prevention, 2001)

Research has identified over 400 potential risk factors for falling (Nuffield
Institute for Health, University of Leeds and NHS center for Reviews and
Disseminations, 1996 cited in Masud and Morris, 2001). However, A summary of 16
controlled trials revealed that the most significant individual risk factors for falls in
both community-dwelling and institutional-dwelling older people in western countries
included weakness (11significant/ 11total), balance deficits (9/9), limitation in
mobility (9/9), gait deficits (8/9), visual deficits (5/9), impaired Activity Daily Living
(ADL) (5/9), cognitive impairment (4/8), and postural hypotension (2/7) (Rubenstein

and Josephson, 2002).

Similar to other countries, studies in Thailand have found that the risk factors
for falls in elderly vary. A study of 1,043 older people in communities, Assantachai,
et al.(1997) found that risk factors most commonly associated with falls include
female gender, hypertension, hearing loss, memory loss, low perceived health status,
decreased activity in daily living, kyphoscoliosis, use of eye-glasses, high pulse rate
in the sitting position, and malnutrition (lower lean body mass and lower serum
albumin). For male elderly living in the community, the most common risk factors
associated with falls include: low perceived health status, hypertension, difficulty

walking in the home, difficulty sitting, and the absence of electricity in the home



(Jitapunkul, 1998). For female elderly living in the community, the most common risk
factors for falls include: low perceived health status, joint disease, an illness
influencing activities within the previous year, difficulty sitting, going to the market
everyday, loneliness, less than 3 meals a day, absence of electricity in the home, and

living in a traditional Thai style home or a hut.

In a study of 417 members of an elderly club in Bangkok (Jitmontri et al,
1998) risk factors for falls were organized under two categories: 1) basic conditioning
factors, including female gender (71.2%), single status (52.4%), and improper
dressed; and 2) home environment factors, including improper house ladder, lights

insufficient at ladder, clutter, and ragged carpet/door mat.

Lausawatchaikul (2000) studied 130 community-dwelling elders who came to
the emergency room and orthopedic out-patients department at Ramathibodi hospital
in Bangkok for examination or follow up after falls. Most of the participants were
female (female: male = 4:1), have more than 1 disease (most common disease was
hypertension), were taking some type of sedative (42.7%), have routine medicine
administration 69.9% and the most are hypertensive drugs and diuretics. The result
showed that the majority of falls took place in and around the patients’ homes, in
which in the bathroom was the most common location of the incident. The main
causes of falls were extrinsic factors, of which slipping (52.8%) was the most
frequently reported. Acute leg muscle weakness (42.5%) cause of falls was intrinsic

factors.



Themwong (2000) conducted the Thai Fall Risk Assessment Tool (Thai
FRAT) by concluding the risk of falling from 28 studies for selection the same risk at
least 5 studies and development instrument. Risk items which had lower 50% of
specialists’ commitment were excluded. Then she studied by case-control study and
logistic regression analysis found that the significant fall risk factors, of the 144
elderly who lived in community and had more than 1 fall in 6-month period, were 6
risk factors including female, vision impairment, imbalance, medications use,
previous fall, and lived in a Thai style home. The Thal FRAT had 86% specific and
89% sensitivity (Themwong, 2000).

Summarization of evidences regarding the significant fall risk factors in the
community-dwelling elders both Thailand and other countries are similarly in terms
of intrinsic factors; 1) impairment of gait and balance (Thailand: imbalance 1
significant/ 6 total; other countries: gait deficit 8/9, balance deficit 9/9) 2) limitation
in general physical function: cognitive impairment (Thailand: memory loss 1/6; other
countries: impairment cognitive 4/8), visual deficit (Thailand: glass using 2/6; other
countries: visual deficit 5/9), impaired activity daily living (Thailand: decrease
activity daily living 1/6; other countries: impaired-activity daily living 5/9), mobility
limitation (Thailand: sitting problem 1/6, difficulty walking in home 1/6; other
countries: mobility limitation 9/9). On the contrary, some intrinsic factors, Thailand is
different from other countries including demographic factors: gender (female 4/6) and
previous fall (1/6); the presence of certain chronic condition: hypertension (3/6); and
psychological problem: low perceive health status (2/6). Moreover, extrinsic factors
and environmental factors between Thailand and other countries are different. In

terms of extrinsic factors : medication use (more than 1 drug 2/6). Environmental



factors: home environment (3/6), in contrast, in other countries these factors are not

significant.

It can be concluded that the most salient risk factor of fall among intrinsic
factors in the community-dwelling elders both Thailand and other countries is
impairment of gait and balance due to combined effect of normal age-related changes
and concurrent disease (Luecknotte, 2000). Balance is necessary for maintaining a
position, remaining stable whilst moving from one position to another, performing
activities of daily living, and moving freely in the community (Berg et al, 1992). This
risk results in a loss of muscle strength and balance, and the body mechanisms
responsible for compensation or stability fail (Tideiksarr, 2001). Impaired balance
greatly increases the probability for falls, fractures, and functional dependency among
older adults. It has been estimated that between 10% and 25% of all falls are
associated with poor balance and gait abnormalities (Nelson and Amin, 1990). This
requires the gerontology nurse to observe and analyze older individuals’ gait and

balance and determine if impairment exists (Luecknotte, 2000).

Several studies have shown that the risk-of falling increases dramatically as
the number of risk factors-increases. Tinetti, Speechley, and Ginter (1988) surveyed
community-dwelling. elderly persons and reported that the percentage of persons
falling increased from 27% for those with no or one risk factor to 78% for those with
four or more risk factors. According to Nevitt, Cummings, and Kidd (1989) reported
that the percentage of community-living persons with recurrent falls increased from
10% to 69% as the number of risk factors increased from one to four or more.

Robbins, Rubenstein, & Josephson, et al (1989) used multivariate analysis to simplify



risk factors so that maximum predictive accuracy could be obtained by using only
three risk factors (hip weakness, unstable balance, and taking => 4 medications) in an
algorithm format. With this model, the predicted 1-year risk of falling ranged from

12% for persons with none of the three risk factors to 100% for persons with all three.

A key concern is not only the high incidence of falls in older persons but also
the combination of high incidence and a high susceptibility to injury. Both rise
steadily after age 60 and after 75 years of age, the rates increase markedly
(Rubenstein and Josephson, 2002). Although most falls result in no serious injury,
studies among older persons in the community have found that about 10% of the
fallers have a serious fall-related injury, including fractures, joint dislocations, or
severe head injuries (Sattin et. al., 1990; Nevitt et al., 1991; Tinetti et. al., 1995).
Unfortunately, 50% of older adults who are hospitalized because of a fall die within 1
year of the hospitalization (Roach, 2001).

Fall-related injuries in older adults often reduce mobility and independence,
and are often serious enough to result in a hospitalization and an increased risk of
premature death (Alexander, Rivara, and Wolf, 1992). In 1994, falls were the leading
cause of death for adults ages 79 and older in western countries (National Safety
Council 1997 cited in Schoenfelder and Crowell, 1999). National data of The United
State of America indicated that falls are the largest single cause of restricted-activity
days among older adults (Kosorok et al, 1992). Moreover, fall is a leading
precipitating cause of nursing home admissions (Rubenstein, Josephson, and Robbins,
1994) and account for 6% of all medical expenditures for persons 65 years of age and

older (Rubenstein, Powers, and MacLean, 2001). Moreover, older adults are



hospitalized for fall-related injuries five times more often than they are for injuries

from other causes (Alexander, Rivara, and Wolf, 1992).

Falls can also have significant psychological and social consequences. Fear of
falling is the loss of self-confidence to ambulate safely that can result in self-imposed
functional limitations (Brown, 1999; Clark, Lord, and Webster, 1993). A community-
based research study of older adults found that fear of falling existed among falling
and nonfalling individuals (Gray-Miceli and Elshinaway, 1997 cited in Lueckenotte,
2000). The prevalence of the fear of falling was reported by Tinetti et al. to be 40-
73% for recent fallers versus 20-46% prevalence for non-recent fallers (Tinetti et al.,
1994). Fear of falling has been shown to be significantly correlated with increased
sway in vision-deprived stance as well as decreased single-stance balance in elders
who self-report a fear of falling compared with those who do not self-report fear
(Maki, Holliday, and Topper, 1991). Moreover, fear of falling is closely associated
with poor functional performance and the incidence of falls (Arfken et al., 1994 cited

in Hauer et al., 2001).

The fear of fallingcan lead to a "vicious cycle” in which apprehension of
performing motor tasks leads to a decrease in the ‘total amount of movement the
individual makes. From a motor learning ‘perspective, decreased movement does not
allow postural movement errors to be made and processed in the cerebellum. As a
result, postural skill is lost leading to unsteady posture. Unsteady posture in turn

increases the risk of falling (Simmons and Hansen, 1996).

A qualitative study in Hong Kong showed that the elderly who had a fall fell

powerlessness or lack of confidence in controlling the fall situation, fear about the
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deterioration in physical mobility and thinking about the consequences after a fall,
and seeking care that refers to care from relatives and active behavior in seeking care
after a fall (Kong et al, 2002).

To summarize, the phenomenon of falls in community-dwelling elders is
clearly a significant global health care problems because of its high potential of
increasing morbidity, mortality, reduced functioning or disability. Falls can lead to
premature nursing home admissions, hospitalization, psychological and social
consequences, and financial burden for individual and health care systems.

The best protection against falls is prevention. One aim of fall prevention is
the reduction of risk factors to promote the elderly safety. The state of knowledge
about fall prevention programs for community-dwelling elders has increased. Over
the past several years numerous strategies have been advocated for reducing falls
including single factor interventions such as exercise, health education, home
modification, or withdrawal of psychotropic medications. Multifactorial interventions
has been identified using a combination of approaches such as identifying individuals
at high risk, assessment causes and risk factors related to falls, reducing unnecessary
medications, providing home-based exercise programs to improve muscle strength,
gait/balance, and joint movement exercise. In addition, home modification has been
proposed for modifying hazardous environmental surroundings, providing ambulation
devices as appropriate, and instituting falls prevention education for teaching elders
certain adaptive behaviors to reverse persistent risk and referral system.

To date, over 60 randomized controlled trials (Gillespie et al, 2004), at least 4
meta-analysis (Hill-Westmoreland, Soeken, and Spellbring, 2002; Robertson et al,

2002; Weatherall, 2004; Chang et al., 2004), the Cochrane Database of Systematic
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Reviews that examined the evidence for strategies to reduce falls (Gillespie, 2004)
among community-dwelling elders, and a meta-analysis of fear of falling treatment
programs for the elderly have been published. This evidence reaches broadly similar
conclusions but differs in detail.

Typically, exercise programs have been shown to improve both muscle
strength and balance and thus, take role in the reduction of risk factors and the
prevention of falls and injuries (Gardner et al, 2000; Skelton and Beyer, 2003).
Studies have shown that physical training is effective in improving strength and
functional performance in older people (Fiatarone et al, 1994; Chandler and Hadley,
1996 cited in Hauer et al, 2001). A systematic review and meta-analysis of 40
randomized clinical trials for the prevention of falls in older adults searched up to
2002, concluded that only exercise program interventions both general physical
activities (such as walking, cycling, and aerobic movements) and specific physical
activities (training targeted towards balance, gait, and strength such as a Tai Chi
training), had a statistically significant beneficial effect on the risk of falls (Chang et
al, 2004) Similarly, a meta-analysis of 4 controlled trials to investigate the effect of
the home exercise programs in those aged 80 and older concluded that exercise
intervention alone was most effective in reducing fall-related injury.in those aged 80
and older (Robertson et al, 2002).

Although the exercise varied with respect to the type of exercise used and the
intensity, frequency, and duration of the intervention, one study showed a 13%
significant reduction in the risk of falling for the interventions that included exercise

as a component of the intervention and further a 24% reduction if the exercise
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intervention included specific balance and gait activities (Province, Hadley, and
Hornbrook, 1995).

Different types of exercise have been studied and found to be effective. These
have included Tai Chi (Wolf et al, 1996), balance gait training, and strength building
(Lord, Caplan, and Ward, 1993; Judge et al, 1993; Campbell et al, 1999).

Recently, an Eastern form of exercise known as Tai Chi has emerged as a
practical exercise intervention. Tai Chi exercise require movements of dynamic
weight transition between double-stance and single stance postures, constant
exchange between loading of two legs, interchange of role between stabilizers and
movers, and coordination between lower-extremity and upper-body movements. The
performances of well-controlled Tai Chi exercise may have enhanced to develop
balance mechanisms and postural stability in the Tai Chi practitioners (Li et al, 2004).
Moreover, Learning Tai Chi exercise might have enhanced the elder’s self-efficacy in
the ability to perform activities without falling (Taggart, 2000).

The researchers reported that group-based exercises targeting balance can
actually improved balance among the elders (Day et al, 2002; Barnett et al, 2003)

In a 15-week group and home-based Tai Chi program of community residing
older women at moderate risk for falls, fear of falling was reduced (Wolf et al, 1996).
In addition, a study demonstrated that elders receiving a six-month Tai Chi
intervention had significantly improvements in multiple measures of balance, physical
performance, and fear of falling (Li et al, 2001). In contrast, Tai Chi exercise alone
appears less effective in group of older adults who are frail or transitioning into frailty

(Wolf et al, 2003).
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Schaller (1996) studied a quasi-experimental pretest posttest design of the
effect of a Tai Chi exercise program. The 22 - 24 elders from a senior center in
experimental and control group were over the age of 55. The 20-Westernizes
simplified forms of the Tai Chi exercises were performed 60 minutes, once a week for
10 weeks and practice at home. The average 3 to 4 times per week of Tai Chi
exercises at own homes were reported by the experimental group. The results of
analysis of covariance, with the pretest scores and the scores from the activity level
measure entered as covariates, founded a significant different improvement in the
eyes-open portion of the balance test between the groups (p < .05).

Robitaille et al. (2005) reported an Tai Chi exercise program consisted of
biweekly group based exercise, coupled with home-based exercise at least once a
week over the 12-week period, which offered by community organization in natural
setting. The result of the study found significantly improved in the one-legged stance
and tandem walk measurement. The effect sizes of this study were small to medium
(d=.20-.45).

Cox et al. (2003) controlled comparison of retention and adherence in home
VS center-initiated exercise interventions in women ages 40-65 years found that
although many seniors report that they prefer to exercise alone - either walking or
doing solitary chores like gardening. However, they suggested that exercise classes
that offer both instruction and moral support are a good way to jump-start a more
active lifestyle. Group-based exercises were more successful with the reasons that
group sessions offer social and moral support; group companionship apparently helps
keep individual members motivated. In addition, it's easier for the researchers or

trainers to individualize an exercise routine and monitor progress when the
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participants are attending a class, and it is also easier for exercisers to get immediate
feedback on their progressions (Cox et al, 2003). Furthermore, the social relation
which occur among the group exercise environment are determinants of subjective
well-being in the elders (McAuley et al, 2000).

A systematic review of the efficacy of 7 studies Tai Chi in older adults found
that the most effective intervention of Tai Chi is a modified Yang style, varying from
10 to 24 forms. The intensity of Tai Chi varies from 1 hour/ weekly for 10 weeks to 1
hour every morning for 1 year. Because various outcome measures were used,
researchers concluded that limited evidence exists for the effect of Tai Chi on
reducing risk of falls and improving functional status (Verhagen et al, 2004).

It can be concluded that exercise intervention alone will effective among the
elders in select individuals or high risk group. However, the programs reviewed
varied in the type of exercises, level of intensity, and duration of exercises. Therefore,
there is insufficient evidence at this point, to recommend one particular type of
exercise program for reducing risk of falling falls in the community-dwelling elders.

While other strategies, such as education strategies are the cornerstone of fall
prevention and management (Lucknotte, 2000). They play ‘an important role in risk
reduction strategies to increase older persons’ awareness and knowledge of fall risk
factors, thereby making them more willing to adopt strategies to modify fall risk
factors. Older individuals may consider falling to be a normal part of the aging
process; therefore, the gerontology nurse should explore elders’ beliefs and
misconception about falling. The elders should be educated about the etiology of
falling that can be reduced and even prevented by some interventions (Lucknotte,

2000). While, both a meta-analysis and the Cochrane reviews concluded that
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education intervention alone is not beneficial in reducing falls in elders (Chang et al,
2004; Gillespie, 2004), a structured group educational program among community-
dwelling older people achieved short-term benefit in attitudes and self-efficacy
(Tennstedt et al, 1998). However, little evidence indicates whether education
programs alone are effective in modifying fall risk factors or are effective in reducing
falls or fall-related injuries.

Home modifications alone have been targeted in the several studies, including
removing clutter; securing rugs and electrical cords; improving illumination; and
installing handrails, grab bars, and nonskid strips. A meta-analysis reported that home
modification alone does not result in an appreciable reduction in the risk of falling
(Chang et al, 2004). However, the Cochrane reviews showed that home assessment
may be effective for people with a history of falls in the previous year, however this
intervention needs further research (Gillespie et al, 2004). The evidences suggested
that including home modification as part of a fall reduction program is an effective
strategy for reducing falls among elderly (Cumming et al, 1999; Hornbrook et al,
1994; Plautz et al, 1996; Thompson, 1996). Successful home modification programs
include those with financial and/or manual assistance in completing the modifications.
Success and cost effectiveness of environmental strategies are enhanced by targeting
those who are ready  for cchange. In addition, readiness for  environmental
modifications may be linked to having had a recent fall, and/or an increased
understanding of the risks and prevention strategies (Pynoos et al, 2003.).

Medications such as benzodiazepine are shown to increase the risk of falling
among elders (Campbell et al, 1999). The evidence appears to support psychotropic

drug withdrawal as a means to reduce falls but more studies are needed on the
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practical application of this strategy (Campbell et al, 1990). Compliance is an
important consideration in psychotropic medication withdrawal as it appears difficult
for psychotropic drug users to stop, and clinicians may need to consider alternative
treatments for anxiety and sleep disorders to enhance compliance. In addition, many
participants who had successfully reduced their consumption of psychotropic drugs in
the trial returned later to prior medication patterns (Gillespie et al, 2004). This area
remains a challenge to further study.

Many studies showed that single component interventions are less effective
than combined strategies. Hill-Westmoreland, Soeken, and Spellbring (2002) showed
that the 12 studies included in the meta-analysis for exercise-focus interventions had
an effect size of only 0.220; meanwhile exercise and risk modification intervention
had an effect size of 0.687 (Hill-Westmoreland, Soeken, and Spellbring, 2002).
Furthermore, Chang et al. (2004) conducted a systematic review and meta-analysis of
40 studies to assess four categories of intervention programs to prevent falls including
multifactorial fall risk assessment and management program, exercise program,
environmental modification program, and educational interventions. They found that
a multifactorial fall' risk assessment and' management ‘program had the most
statistically significant beneficial effect on both the risk of falls and monthly rate of
falling while the exercise program had a statistically significant beneficial effect only
on the risk of falls. In a meta-analysis of 6 studies fear of falling treatment program,
found that fear of falling intervention types including exercise and education
interventions had an effect size of (0.2487) more than strict exercise interventions
alone (0.0236). Environmental modification program and educational interventions

were not statistically significant (Chang et al, 2004). In community settings, the
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combined strategies in the interventions have been shown to reduce falls (Hill-
Westmoreland, Soeken, and Spellbring, 2002).

However, in Thailand the evidence about falls prevention program for
community-dwelling elders included only 3 studies (Assuntachai et al., 1999; Pallit,
2001; Pootong, 2002). Assuntachai et al. (1999) conducted a 12 month prospective
trial comparing study and control groups for fall prevention in the 1,043 community-
dwelling elders who lived around Siriraj hospital. The hospital and community based
interventions were clinician assessment, treatment risk factors, providing a fall
prevention booklet at the hospital and the same interventions at the community center
in the 8" and 10™ month. Postcards alone or postcards and telephone follow up was
conducted to measure fall incidence every 2 months for 1 year in both groups. The
study found that on the 8" and 12" month, as well as the all of the study the
experiment group had significantly less the incidence of falls than the control group
(Assuntachai et al, 1999).

Pallit (2001) conducted a 12 weeks quasi-experimental study one group pre-
test post-test design to assess the effects of the program for the prevention of falling
accidents at home in the 50 community-dwelling elders who lived in Amphur
Sriprachan, Suphanburi Province. The Health Belief Model was applied to develop
the community based intervention consisting of a 2 hours/ 2 weeks x 3 sessions’
educational intervention and provision of a handbook of falling accidents prevention.
The results indicated that the participants gained in perception of susceptibility,
perception of severity of falls, perception of benefits and obstacles to official
suggestions on the prevention of falling accidents at home. In addition, prevention

behavior, personal practices and changing posture were significantly better than prior
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to the program. The researcher suggested increasing the period of study time and
family member participation in the program.

Pootong (2002) conducted a 4 weeks pre-experimental study one group pre-
test post-test repeated measures design to compare fall prevention behaviors before
and after receiving risk reduction program in 30 community-dwelling elders in
Rachaburi Province, Thailand. The Pender’s Health Promotion model (2002) and The
Experience Learning theory (Kolb, 1984) were applied to develop a community based
intervention including a 1.5 hours/week x 3 sessions educational intervention. The
results indicated that the participants gained in fall prevention behaviors significantly
more than before the program. However, fall prevention behaviors after 2 weeks were
significantly more visible than of 4 weeks. This researcher also suggested increasing
the length of the study and family member participation in the program.

It can be summarized that the evidence for falls prevention programs for
community-dwelling in Thailand was limited. All three studies were educational
intervention and combined clinician assessment in one study (Assuntachai et al,
1999). In addition, they lacked strong evidence for suggesting best practice in fall
prevention in elders due to lack of ‘a control group, different implementations, and
outcome assessments, short time period, and samples selection problems, and few
family’s member participation.

In summary, the previous rigorous evidence of falls prevention programs in
community-dwelling elders in other countries conducted by randomized controlled
trials, systematic reviews, and meta-analysis, as well as, the studies in Thailand found
a significant gap of knowledge. The best evidence on the effectiveness of a fall

prevention intervention program in community-dwelling elders is insufficient to make
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recommendations for intervention practice or for leading decision-making for health
care policy at all levels.

Synthesis of the evidence found that a Fall Prevention Program for
community-dwelling elders should combine strategies including fall prevention
education sessions and Tai-Chi exercise sessions. These interventions included
physical modification, behavioral modification, and environmental safety. To enhance
the effectiveness of a Falls Prevention Program, the elders need to be exposed to
behavioral changing process, a very complex process. The use of health behavior
theory especially the Health Belief Model in the planning and implementation of
health promotion programs is recommended (Glanz, Lewis and Rimer, 1997) because
it addresses the relationship between a person’s belief and his or her behavior (Sapio-
Longo, 1999). In addition, adults learn differently from children; therefore using adult
learning principles and consideration of normal aging changes are recommended for

practice (Sapio-Longo, 1999).

Applying constructs of the Health Belief Model can be valuable. The Health
Belief Model (HBM) is a conceptual framework used to understand health behavior
changes and possible reasons for health action (Becker and Rosenstock, 1984). It can
provide guidelines for a Falls Prevention Program development allowing planners to
understand and address reasons for behavior. According to the HBM, people are most
likely to make health behavior changes when they perceive that the disease is serious
and are less likely to practice healthy behaviors if they believe that the disease is not
severe (Maddux and Rogers, 1998; Rosenstock, 1974). The HBM addresses four
constructs representing the perceived threat and net benefits: perceived susceptibility

of the falls, and perceived severity of the falls, perceived benefits of the recommended
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fall prevention behavior, and perceived barriers of the recommended fall risk

reduction behavior.

These concepts were purposed as accounting for people’s “readiness to act”.
An added concept, cues to action, would activate that readiness and stimulate overt
fall prevention behavior. A recent addition to the HBM is the concept of self-efficacy,
one’s confidence in the ability to successfully performance of daily activities and

confidence in balance abilities (Strecher and Rosenstock, 1997).

For adult learning principles, Knowles' four principles recognize that 1) adults
need to be involved in the planning and evaluation of their instruction 2) experience
(including mistakes) provides the basis for learning activities 3) adults are most
interested in learning about subjects that have immediate relevance to their job or
personal life 4) adult learning is problem-centered rather than content-oriented
(Knowles, 1970). Some general considerations for normal aging changes, such as
decrease of visual and auditory acuity; decrease in musculoskeletal agility, reaction
time, and support system (Sapio-Longo, 1999), which should be applied in strategies

for a Falls Prevention Program.

The professional responsibility of nurses is centered on providing high quality
nursing interventions to address important clinical problems and to produce positive
health outcomes. This accountability requires the development of interventions to
enhance understanding of individual patients and to guide decision-making in clinical
practice (Sidani and Braden 1998 cited in Whittemore and Grey, 2002). Nurses are
major providers of health promotion, health education, and diseases prevention

program in the world today (Lee et al, 2003) and nurses play a unique and important
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role in motivating and assisting patient’s healthy behavior changes (Whitlock et al,
2002). Especially, in gerontological nursing practice, nurses can play a key role in the
development of integrated services that promote continued independence.

Normally, the health care service for community-dwelling elders in Thailand
is provided by public health nurses in community care. Community primary
prevention interventions involve home visits for home health education in general and
specific health practice, and short term health promotion campaignes. However, a
national survey revealed that the most (64%) of the community-dwelling elders can
not access the basic health service such as health promotion service for annual health
check up (Office of Welfare Promotion, Protection and Empowerment of Vulnerable
Groups: Ministry of Social Development and Human Security, 2004).

Therefore, research to discover effective programs for preventing falls in Thai
community-dwelling elders is clearly within the independent realm of nursing
practice. Nurses can help the elderly to reduce risk of falling by conducting fall risk
assessments and designing targeted, a prevention program to reduce the risk of falling
interventions. Furthermore, the label “unintentional injury risk: falls” clearly states the
problem and is recommended to replace the NANDA diagnosis, which is further
substantiated by research that identifies the risk factors, interventions, and outcomes
(Schoenfelder et al, 1999).

Research about the effects of a Fall Prevention Program of Thai community-
dwelling elder is aimed at improving gait and balance in community-dwelling elders.
An effective falls prevention program is one critical way to enhance the quality of life

for the elders in Thailand and worldwide.



22

Purpose of the Study

The purpose of the study was to examine the effect of a Fall Prevention

Program on gait and balance in community-dwelling elders.

Research Question

The research question of this study is:

Are there significant differences of gait and balance between the intervention
group of community-dwelling elders with the control group before and after the

program?

Research Hypothesis and Rational

Fall in community-dwelling elder is clearly a significant impacts the health
problems and health care delivery system. Fall generally results from an interaction of
multiple and diverse risk factors and situations. Providing a Fall Prevention Program
including falls prevention education sessions and. Tai-Chi group exercise sessions
which apply on the constructs of the Health Belief Model, Adult Learning Principles,
and considerations of normal  aging changes will ‘increase elder’s perceived
susceptibility, perceived severity of the falls, perceived benefits of fall prevention
behavior, perceived cue to a fall prevention behavior, perceived self-efficacy on fall
prevention behavior and decrease elder’s perceived barriers of practicing a falls
prevention behavior and readiness to make fall prevention behavior and Tai-Chi

exercise behavior for improving their gait and balance.
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The hypotheses to be explored in this study were as follows:

1. The elders who participate in a Fall Prevention Program will have
significantly improved gait and balance than ones who do not participate in the
program.

2. The elders who participate in a Fall Prevention Program will significantly

different their gait and balance before and after the program.

Scope of the Study

1. The design of this study is a Quasi-experimental design, pretest-posttest
control group (Shadish, Cook and Campbell, 2002; Burns and Grove, 2001). The
design is used for determine the effect of a Fall Prevention Program on gait and
balance of community-dwelling elders before and the 8" week after the program.

2. Eligible populations in this study are the elders who have experiences at
least one fall in the 12 months prior to participating in the study.

3. The sample in this study are the elders who have experiences at least one
fall in the 12 months prior to participating.in the study, willing to participate in the
study, and meet the inclusion criteria.

4. Research Variables

Independent variable is a Fall Prevention Program including falls prevention
education sessions and Tai-Chi group exercise sessions.
Dependent variables are scores of gait (Time up and go test) and balance

scale (Berg Balance Scale).
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Operational Definition

Fall means asudden event which result in a person change in body position
in a downward direction on the ground or other lower level coming to rest
unintentionally, not as a result of a major intrinsic event (such as stroke or syncope) or
overwhelming hazard which may or may not result in a physical injury.

A Fall Prevention Program for community-dwelling elderly means the 8-
weeks systematic activities which aimed at to improve gait and balance of the elders
who live their home in community by the researcher. The program is constructed by
applying the Health Belief model, Knowles’ adult learning principle, and
considerations for normal aging changes. The program includes:

- Falls Prevention Education sessions means inform and explain
knowledge about falls and a Fall Prevention Program for the elders follow “A Fall
Prevention Program Manual” in a 4-day sessions, typically 1-1.30 hours in each
length which including contents of risk of falling, recent statistics of fall and fall-
related injury, the concept of fall, risk of fall, and fall-related injury, and invite
participants to share their fall experiences. Providing the strategies for fall prevention
behavior including fall risk reduction knowledge, ‘medications use knowledge, home
modification knowledge, and changing paosition skill practices.

- Tai Chi Group Exercise Sessions means providing Tai-Chi exercise
benefit knowledge and the 18 forms Tai chi training, guidance, and positive
reinforcement follow “A Tai-Chi exercise manual”. Begin with group training
sessions 30-45 minutes x 8 days continuously and then is expected to group exercise

30-45 minutes x 3 days per week though a 8-week of intervention.
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Gait means ability of the individual to perform manner of walking or
stepping while moving in daily tasks. Gait can be assessed by the Timed Up and Go
test (Podsiadlo and Richardson, 1991). which measures the speed at which someone
rises from a standard chair, walks 3 meters, turns around, walks back and sits in the
chair again.

Balance means ability of the individual to perform maintains the body's center
of mass over its base of support. Balance can be assessed by the Berg Balance Scale
(Berg et al., 1989) which tests a patient's ability to safely perform several common
daily living tasks.

Community - Dwelling elders means those with have completed 60 years of

age and living in their homes in community setting.

Expected Benefits

1. Providing the evidence the effect of a Fall Prevention Program on gait and
balance of community-dwelling elders.

2. To make recommendations or nursing guideline for a fall prevention
intervention practice or for leading decision making health care policies for fall
prevention in community-dwelling elders.

3. Providing the guideline for further studying a fall prevention program in

community-dwelling elders at all level.
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CHAPTER I

LITERATURE REVIEW

The study about the effect of a Fall Prevention Program on gait and balance of
community-dwelling elders in this study, aims at to improve gait and balance of a
community- dwelling elders by performing sessions fall prevention education and Tai
Chi exercise program. The review literature provides to relate:

1. Falls in community- dwelling elders:
e The concept of fall
e Definition of fall
e Effect on fall

e Risk factors associating with falls

N

. The Health Belief Model

w

. Adult learning principles

N

. Age-related change for older adult learning consideration

5. The effect of fall prevention programs:

e The effect of the single factor fall prevention programs

e The effect of the combined strategies fall prevention programs

e Developing a Fall Prevention Program

(2]

. The effect of a Fall Prevention Program
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Falls in community - dwelling elders

Fall incidence varies among settings, population, and time. According to one
study, 30% - 50% of generally healthy elderly persons over the age of 65 living in the
community report having fallen over a one-year period (Rubenstein and Josephson,
1996). Studies in Thailand have found the incidence of falls in the community are
very varies in 18.7% within 6 months (Jitapunkul et al., 1998), 12.1% in male and
24.1% in female (Assuntachai et al., 1999), 17.03, 19-20, and 42.7% (Hanjangsit,

1994; Yompuk, 1997; Treeyawuttiwat, 1991).

The concept of fall: Definition of fall

A fall in a broad sense is a concept that holds negative meaning, as it is
associated with a decline, drop, or descent to a lower level (Lueckenotte, 2000:
234). A fall was defined as landing on the floor or the ground unintentionally
(O'Loughlin et al, cited in Miller, Speechley, and Deathe, 2001) and as any
involuntary (no intention) change from a position of bipedal (2 feet) support
(standing, walking, bending, reaching, ect.) to a position of no longer being supported
by both feet, accompanied by (partial or full) contact with the ground or floor (Means
etal, 1996)

Tinetti et al. (1988) defined fall as an event which results in a person coming
to rest unintentionally on the ground or other lower level, not as a result of a major

intrinsic event (such as stroke) or overwhelming hazard (Tinetti et al. 1988).
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Importantly, using a narrow definition which excluded stumbles can alter the main
result message from research studies (Wolf et al., 1996).

One study in Thailand, Pallit (2000) defined fall as an unintentional event
which results in a person’s loss of body balance and coming to rest on the ground or
other lower level, caused by a stumble, slip, or fall from stairs, chairs or beds.
Assantachai (1997) defined a fall as a loss of body balance while standing or walking
which results in a part of body excluded both feet touch on the ground. This diversity
in definitions makes it difficult to compare studies. Another problem is poor recall of
falls by many subjects. One review (Cummings, Nevitt, and Kidd, 1988) found that
compared to prospective studies, retrospective studies underestimate the incidence of
falls by 13 — 32% depending on the time period of recall.

For the purpose of this study, fall is defined as a sudden event which results in
a person’s change in body position in a downward direction to the ground or other
lower level, coming to rest unintentionally, which may or may not result in a physical
injury and that is not the result of a major intrinsic event (such as stoke, syncope) or

overwhelming hazard.

Effect on fall

For elders who fall and are unable to get up on their own, the period of time
spent immobile often affects health outcomes. Breakdown of muscle, dehydration,
pressure sores, hypothermia and pneumonia are other complications that may occur.
Approximately 5% of older people who fell require hospitalization (Rubenstein,

Kenny, Eccles, Tinetti, & the AGS/BGS/AAOS Panel on Fall Prevention, 2003).
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Even 2 months after a fall, up to 40 % of elders with minor injurious falls (bumps and
bruises) report continued pain or activity restriction, and 40% of these individuals
continue to complain of pain for up to 7 months after a fall.

Fall-related injuries in older adults often reduce mobility and independence,
and are often serious enough to result in a hospitalization and an increased risk of
premature death (Alexander, Rivara, and Wolf, 1992). Li et al. (2005) reported
moderated injurious falls as bruises, sprains, scrapes on the hands, elbows, knees, or
legs; severe injurious falls as fracture or broken ribs. Falls can also have
psychological and social consequences. Individuals tend to change their poster when
they are fear of falling, and this actually increases falls (Ebersole and Hess, 2001).

Fall in community-dwelling elder is clearly a significant global health care
problems including Thailand because of its high potential of increasing morbidity,
mortality, reduced functioning or disability, premature nursing home admissions, lead
to hospitalization, psychological and social consequences, and financial burden for

individual and health care systems.

Risk factors associating with fall

Falls generally result from an interaction of multiple, diverse risk factors, and
situations, which can be modified by age, disease, and the presence of hazards in the
environment (Fleming and Pendergast, 1993). Risk factors for falling can be classified
as either intrinsic (lower extremity weakness, poor grip strength, balance disorders,
functional and cognitive impairment, visual deficits) or extrinsic (polypharmacy: four

or more prescription medications) and environmental factors such as poor lighting,



30

loose carpets, and lack of bathroom safety equipment. (American Geriatrics Society,
British Geriatrics Society, and American Academy of Orthopaedic Surgeons Panel on
Falls Prevention, 2001).

Research has identified over 400 potential risk factors for falling (Nuffield
Institute for Health, University of Leeds and NHS center for Reviews and
Disseminations, 1996 cited in Masud and Morris, 2001). However, A summary of 16
controlled trials revealed that the most significant individual risk factors for falls in
both community-dwelling and institutional-dwelling older people in western countries
included weakness (11significant/ 11total), balance deficits (9/9), limitation in
mobility (9/9), gait deficits (8/9), visual deficits (5/9), impaired Activity Daily Living
(ADL) (5/9), cognitive impairment (4/8), and postural hypotension (2/7) (Rubenstein

and Josephson, 2002).

Similar to other countries, studies in Thailand have found that the risk factors
for falls in elderly vary. A study of 1,043 older people in communities, Assantachai,
et al.(1997) found that risk factors most commonly associated with falls include
female gender, hypertension, hearing loss, memory loss, low perceived health status,
decreased activity in daily living, kyphoscoliosis, use of eye-glasses, high pulse rate
in the sitting position, and malnutrition (lower ‘lean body mass and lower serum
albumin). For male elderly living in the community, the most common risk factors
associated with falls include: low perceived health status, hypertension, difficulty
walking in the home, difficulty sitting, and the absence of electricity in the home
(Jitapunkul, 1998). For female elderly living in the community, the most common risk
factors for falls include: low perceived health status, joint disease, an illness

influencing activities within the previous year, difficulty sitting, going to the market
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everyday, loneliness, less than 3 meals a day, absence of electricity in the home, and

living in a traditional Thai style home or a hut.

In a study of 417 members of an elderly club in Bangkok (Jitmontri, et al.,
1998) risk factors for falls were organized under two categories: 1) basic conditioning
factors, including female gender (71.2%), single status (52.4%), and improper
dressed; and 2) home environment factors, including improper house ladder, lights

insufficient at ladder, clutter, and ragged carpet/door mat.

Lausawatchaikul (2000) studied 130 community-dwelling elders who came to
the emergency room and orthopedic out-patients department at Ramathibodi hospital
in Bangkok for examination or follow up after falls. Most of the participants were
female (female: male = 4:1), have more than 1 disease (most common disease was
hypertension), were taking some type of sedative (42.7%), have routine medicine
administration 69.9% and the most are hypertensive drugs and diuretics. The result
showed that the majority of falls took place in and around the patients’ homes, in
which in the bathroom was the most common location of the incident. The main
causes of falls- were extrinsic factors, of which slipping (52.8%) was the most
frequently reported. Acute leg muscle weakness (42.5%) cause of falls was intrinsic

factors.

Themwong, (2000) conducted the Thai Fall Risk Assessment Tool (Thai
FRAT) by concluding the risk of falling from 28 studies for selection the same risk at
least 5 studies and development instrument. Risk items which had lower 50% of
specialists’ commitment were excluded. Then she studied by case-control study and

logistic regression analysis found that the significant fall risk factors, of the 144
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elderly who lived in community and had more than 1 fall in 6-month period, were 6
risk factors including female, vision impairment, imbalance, medications use,
previous fall, and lived in a Thai style home. The Thai FRAT had 86% specific and
89% sensitivity (Themwong, 2000).

Furthermore, in 2003, Themwong, et al. assessed effectiveness of Thai FRAT
on fall prediction in elderly in community by cohort study in 509 elders who lived in
community, Ladkrabung, Bangkok. The study found that Thai FRAT had 86%
specific and only 22% sensitivity. The researcher suggested improving the cutting
point score and retest this tool before use screening elderly who have risk of fall for
participate in fall prevention program (Themwong et al, 2003).

Summarization of evidences regarding the significant fall risk factors in the
community-dwelling elders both Thailand and other countries are similarly in terms
of intrinsic factors; 1) impairment of gait and balance (Thailand: imbalance 1
significant/ 6 total; other countries: gait deficit 8/9, balance deficit 9/9) 2) limitation
in general physical function: cognitive impairment (Thailand: memory loss 1/6; other
countries: impairment cognitive 4/8), visual deficit (Thailand: glass using 2/6; other
countries: visual deficit 5/9), impaired activity daily living (Thailand: decrease
activity daily living 1/6; other countries: impaired-activity daily living 5/9), mobility
limitation (Thailand: sitting ‘problem 1/6, difficulty walking in home 1/6; other
countries: mobility limitation 9/9). On the contrary, some intrinsic factors, Thailand is
different from other countries including demographic factors: gender (female 4/6) and
previous fall (1/6); the presence of certain chronic condition: hypertension (3/6); and
psychological problem: low perceive health status (2/6). Moreover, extrinsic factors

and environmental factors between Thailand and other countries are different. In
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terms of extrinsic factors: medication use (more than 1 drug 2/6). Environmental
factors: home environment (3/6), in contrast, in other countries these factors are not

significant.

It can be concluded that the most salient risk factor of fall among intrinsic
factors in the community-dwelling elders both Thailand and other countries is
impairment of gait and balance due to combined effect of normal age-related changes
and concurrent disease (Luecknotte, 2000). Balance is necessary for maintaining a
position, remaining stable whilst moving from one position to another, performing
activities of daily living, and moving freely in the community (Berg et al. 1992 cited
in Nualnetr, 1996). This risk results in a loss of muscle strength and balance, and the
body mechanisms responsible for compensation or stability fail (Tideiksarr, 2001).
Impaired balance greatly increases the probability for falls, fractures, and functional

dependency among older adults.

With increased age, the muscles that are required to maintain balance on one
leg is lowered (Bohannon et al, 1984; Iverson et al, 1990; Steinberg, 1998). Standing
on one leg induces the centre of gravity and weight line to move closer to the
supporting leg (Steinberg, 1998; Mak and Ng, 2003). This causes an asymmetrical
and unstable posture, which may-result in awkwardness and.fatigue, and become a
cause of falling (Steinberg, 1998).

The great toe and the forefoot play a very important role in both cutaneous
feedback and the muscle activity of the toe in maintaining balance (Tanaka et al,

1996b; Meyer et al, 2004). The tactile sense of the great toe decreases with age (de
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Neeling et al, 1994), and elderly people are not able to sufficiently utilize the muscle
of the great toe to maintain balance when perturbations occur (Tanaka et al, 1996b).
Impaired balance in the lateral direction is associated with a higher fall risk
than impaired anterior—posterior balance (Tanaka et al, 1996b; Islam et al, 2004).
Lateral falls are also more associated with hip fractures than falls in other directions
(Mak and Ng, 2003; Islam et al, 2004). It has been estimated that between 10% and
25% of all falls are associated with poor balance and gait abnormalities (Nelson and
Amin, 1990). This requires the gerontology nurse to observe and analyze older

individuals’ gait and balance and determine if impairment exists (Luecknotte, 2000).

Several studies have shown that the risk of falling increases dramatically as
the number of risk factors increases. Tinetti, Speechley, and Ginter (1988) surveyed
community-dwelling elderly persons and reported that the percentage of persons
falling increased from 27% for those with no or one risk factor to 78% for those with
four or more risk factors. According to Nevitt, Cummings, and Kidd (1989) reported
that the percentage of community-living persons with recurrent falls increased from
10% to 69% as the number of risk factors increased from one to four or more.
Robbins, Rubenstein, & Josephson, et al (1989) used multivariate analysis to simplify
risk factors so that maximum predictive accuracy could be obtained by using only
three risk factors (hip weakness, unstable balance, and taking => 4 medications) in an
algorithm format. With this model, the predicted 1-year risk of falling ranged from

12% for persons with none of the three risk factors to 100% for persons with all three.
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Theoretical Model of a Fall Prevention Program

The development of a Fall Prevention Program was guided by the Health
Belief Model (HBM), including the concept of self-efficacy (Strecher and
Rosenstock, 1997). The Health Belief model was selected as the intervention's
theoretical framework because it provides a framework for identifying and
understanding the multiple factors that influence an individual's health related
behaviors (Rosenstock 1974). Applying constructs of the Health Belief Model into
Fall Prevention Program can be valuable. The Health Belief Model (HBM) is a
conceptual framework used to understand health behavior changes and possible
reasons for health action (Becker and Rosenstock, 1984). It can provide guidelines for
a Fall Prevention Program development allowing planners to understand and address

reasons for behavior.

Health Belief Model

The Health Belief model was developed in the 1950s by a group of social
psychologists-in the U.S. Public Health Service officers (Clark and Becker, 1998) in
an effort to explain the wide-spread failure of people to participated in program to
preventor to detect disease (Rosenstock, 1960, 1966, 1974 cited in Strecher and
Rosenstock, 1997). It is influential and widely used and has been applied to
acceptance of preventive screenings, responses to symptoms, and adherence to

prescribed medical regimens.
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The Health Belief model is a 'value-expectancy' theory, which means that
cognitions and perceptions (expectancy) about the value of some health outcomes
drive the adoption of the behavior that might influence that outcome (Strecher and
Rosenstock, 1997).

Rosenstock, Strecher, and Becker (1988) suggest the need to expand the HBM
to include self-efficacy in order to increase its explanatory power. In this enhanced
version of the HBM, perceived susceptibility and perceived severity define the threat
of a health condition. The perceived benefit of preventive actions, the perceived
barriers to taking action and cue to action result in behavioral changes, if personal

efficacy is adequate (Stretcher et al, 1986).

The key components of the Health Belief Model

An important key component of the Health Belief Model is the idea of
perceived threat, which is the combination of an individual's perception of the severity
of a health problem and that of an individual's perceived susceptibility of being
affected by a potential health risk. Another key factor affecting health beliefs and
behavior is the perception of outcome expectations, which is what a person feels may
be the result of some action which-is considered either a perceived benefit or a

perceived barrier to achievinga desired outcome.’
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Details of the key components of the Health Belief Model

Perceived threat of disease

Perceived threat of disease can be defined as the anticipation of harm that is
based on the cognitive appraisal of an event or cue that is capable of eliciting the
individual’s stress response (Carpenter, 2005). According to the HBM (Rosenstock,
Strecher and Becker 1988; Horne and Weinman 1998), health behavior is a function
of an individual’s personal beliefs about the perceived threat of a disease and an
assessment of the risks/ benefits of the recommended course of action. The HBM
makes the following prediction: the likelihood of an action is increased if the
perceived threat of the disease is high, and if the benefits of behavior outweigh the
barriers to the desired behavior. Moreover, the HBM that decides to undertake a
health-seeking behavior will take action to avoid disease if the individual is
psychologically ready to take action relative to the particular threat (Rosenstock,
1974; Becker, 1974; Janz and Becker, 1984).

The perceived threat of disease is made of two components: the perceived

severity and the susceptibility to an adverse outcome.

Perceived severity

Perceived severity is when the individual believes that the occurrence of the
disease or condition would have at least a moderate to severe affect on some
component of the individual life or on the well-being of the individuals. The outcome
should be considered from the point of view of the burden that the disease or

condition would create.
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Perceived susceptibility

Perceived susceptibility is when the individual believes that he or she is
personally susceptible (Rosenstock, 1974). It is the situation where each person
perceives how likely it is that a condition or disease would negatively affect their own
or their family's health. The assumption is that there is a continuum of interpersonal
variation in perceptions of susceptibility. Readiness is influenced by the extent to
which a person feels susceptible and that person regards the condition as having

potentially serious consequences.

Perceived outcome of expectation

Perceived outcome of expectation is what persons feel will be gained benefits
from behavioral changes or will feel a negative impact from the barriers of such
behavioral changes. The individuals believe that the actions will reduce susceptibility
to or severity from the condition should it occur. Perceived outcome of expectation is
examined as perceived benefits and perceived barriers to performing a protective

behavior.

Perceived benefit
Perceived benefit is when the individual believes that taking a particular action
will in fact be beneficial by reducing his or her susceptibility to the condition.
Strecher and Rosenstock (1997) stated that although acceptance of personal
susceptibility to a condition also believed to be serious (that is, susceptibility to a
perceived threat) produces a force leading to behavior, the particular course of action

taken will depend upon beliefs regarding the effectiveness of the various available



39

actions in reducing the disease threat, termed the perceived benefits of taking health

action.

Perceived barrier

The potentially negative aspects of a particular health action the perceived
barpiers, may act as impediments to undertaking the recommended behavior. A kind
of nonconscious cost-benefit analysis occurs, wherein the indiviual weights the
action’s expected effectiveness against perceptions that it may be expensive,
dangerous (having negative side effects or iatrogenic outcomes), unpleasant (painful
dificult, or upsetting), inconvenient, time consuming, and so forth. Thus, “the
combined levels of susceptibility and severity the energy or force to act and the
perception of benefits (less barriers) a preferred path of action” (Rosenstock, 1974

cited in Strecher and Rosenstock, 1997)

Perceived Cues to action

Perceived Cues to action are when the individual believes that a cue to
appropriate action appears to be essential. These cues are prompt which influences a
person to initiate step toward the completion of a-recommended behavior change or
action for introducing a protective ‘behavior. In:addition, cues to action found
externally such as the mass media, advice from others, observed illness in others,
demographic, socio-psychological variables such as personality, social class, peer and
reference-group pressure, health motivation, confidence, and structural variables act
as modifying factors that affect perception and indirectly influence a person’s

tendency to act (Pielak and Hilton, 2003).
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Percieved self-efficacy

Percieved self-efficacy refers to the person’s belief in his or her ability to
carry out an action. For a change in health behavior to take place, it is essential to
regain a feeling of competence. In 1977, Bandura introduced the concept of self-
efficacy, or efficacy expectation, as distinct from outcome expectation which we
believe must be to the HBM in order to increase its explanatory power (Rosenstock,
Strecher, and Becker, 1988). Outcome expectation, defined as a person’s estimate that
a given behavior will lead to certain outcomes, is quite similar to the HBM concept of
perceived benefits. Self-efficacy is defined as “the conviction that one can
successfully execute the behavior required to produce the outcomes” (Bandura,
1977a). We view lack of efficacy as a perceived barrier to taking a recommended

health action.
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Table 1 Key concepts and definitions of the Health Belief Model (Strecher and

Rosenstock, 1997).

Concept

Definition

Application

Perceived susceptibility

Perceived severity

Perceived benefits

Perceived barriers

Cues to action

Self efficacy

One’s opinion of chances
of getting a condition.

One’s opinion of how
serious a condition and its
sequelae are.

One’s opinion of the
efficacy of the advised
action to reduce risk or
seriousness of impact.

One’s opinion of the
tangible and psychological
costs of the advised action.

Strategies to activate one’s
“readiness.”

One’s confidence in one’s
ability to take action.

Define population (s) at
risk, risk levels.

Personalize risk based on a
person’s characteristics or
behavior.

Make perceived
susceptibility more
consistent with
individual’s actual risk.

Specify consequences of
the risk and the condition.

Define action to take: how,
where, when; ciarify the
positive effects to be
expected.

Identify and reduce
perceived barriers through
reassurance, correction of
misinformation, incentives,
assistance.

Provide how-to
information, promote
awareness, employ
reminder systems.

Provide training, guidance
in performing action.

Use progressive goal
setting.

Give verbal reinforcement.
Demonstrate desired
behaviors.

Reduce anxiety.
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Figure 1 The Health belief model components and their linkaged are summarized in

(Appied from Strecher and Rosenstock, 1997).
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Summary of Theoretical Model of a Fall Prevention Program

The Health Belief Model used for a Fall Prevention Program provides a
theoretical framework for intervention which means that the likelihood of this is
because the program is as a used means to promote physical balance. The reasons are
that people perceive themselves as being “susceptible to a fall, they perceive the
consequences of a fall as very severe, they perceive protective action as very
effective, they see few costs or barriers to practice following this program, they have a
cue to action, for example, a family member supporting, and they have self-efficacy in
falls prevention behavioral practice and the practice of Tai-Chi exercises. The results
are that, participants who participate in this program can improve their gait and

balance, and are enabled to prevent themselves from falls.

Adult learning principles

For adult learning principles, Knowles' four principles recognize that 1) adults
need to be involved in the planning and evaluation of their instruction 2) experience
(including mistakes) provides the basis for learning activities 3) adults are most
interested in learning about subjects that have immediate relevance to their job or
personal life 4) adult learning is problem-centered rather than content-oriented

(Knowles, 1970).

Malcolm Knowles proposed assumptions underlying andragogy describe the
adult learner as someone who needs to know why they need to learn something before

undertaking to learn it, need to be responsible for their own decisions and to be treated
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as capable of self-direction, have a variety of experiences of life which represent the
richest resource for learning. These experiences are however imbued with bias and
presupposition, ready to learn those things they need to know in order to cope
effectively with life situations, and motivated to learn to the extent that they perceive
that it will help them perform tasks they confront in their life situations (Knowles,
1978 cited in Atherton, 2003). In focusing on the notion of informal education,
Malcolm Knowles was pointing to the friendly and informal climate' in many adult
learning situations, the flexibility of the process, the use of experience, and the

enthusiasm and commitment of participants (including the teachers).

Age-related change for older adult learning consideration

As one ages chronologically, not only are physical changes taking place such
as reduced vision and hearing ability, but other age related factors can impact
cognitive function well. Some general considerations for normal aging changes, such
as decrease of visual and auditory acuity; decrease in musculoskeletal agility, reaction
time, and support system (Sapio-Longo, 1999). The decline was that of speed of
learning, not. intellectual power, and that even this was minimized by continual use of
the intellect (Knowles, 1980). These changes in older adults should be applied in

strategies for a Fall Prevention Program.
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The effect of fall prevention programs

The state of knowledge about fall prevention program for community -
dwelling elders have shown several of results. Numerous strategies have been
advocated for reducing falls including single factor intervention and their

multifactorial interventions.

The Effect of the Single Strategy Fall Prevention Programs

Home Modifications

The home environment has been identified to have a number of hazards
associated with falls in older people. Home modifications targeted in the studies
included removing clutter; securing rugs and electrical cords; improving illumination;
and installing handrails, grab bars, and nonskid strips. The studies by Plautz et al.
(1996) that used a pre-post test design, intervention strategies included individuals
going into seniors’ homes to conduct environmental assessments and making the
necessary repair or modification.- The cost of the modification was either subsidized
or free-of-charge. The result found that a 60% reduction in falls from pre-intervention
to post-intervention.. In similarly study by Thompson (1996), reported that a 58%
reduction falls after intervention.

Although the major focus of the four programs was home hazard modification,
three of the programs contained additional components. Plautz et al. (1996) included
counseling and information about risk factors due to home hazards. Hornbrook et al.

(1994) included a safety booklet that identified common home hazards and classes to
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learn about environmental, behavioral, and physical risk factors, and Cumming et al.
(1999) included an occupational therapist assessment.

Thus, it can not be concluded that home assessment and modification by
themselves can reduce falling. Furthermore, a meta-analysis reported that home
modification alone does not result in an appreciable reduction in the risk of falling
(Chang et al, 2004). However, the Cochrane reviews showed that home assessment
may be effective for people with a history of falls in the previous year, but needs more
research (Gillespie et al, 2004). The evidence suggests that including home
modification as part of a multifactorial program is an effective strategy for reducing
falls among elderly (Cumming et al, 1999; Hornbrook et al, 1994; Plautz et al, 1996;

Thompson, 1996).

Medications Strategies

The literature presents perspective regarding behavioral change around
medication use for reducing or eliminating the use of medication associated with an
increased risk of falling. One strategy is asking the doctor to review all their
medicines (both prescription and over the counter) to reduce side effects and
interactions. The class of drugs linked to an increased risk of falling.among seniors is
benzodiazepines (Campbell et al, 1999).

A study focused on reducing psychotropic drug use as a method for reducing
falls. In double-blind, randomized controlled trial by Campbell et al. (1999), patients
who were taking psychotropic medication were assigned to one of four groups,
psychotropic medication withdrawal plus a moderate intensity home exercise

program, psychotropic medication withdrawal only, home exercise program only, or
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no change in psychotropic drug medication and no exercise program. After
controlling for a history of falls in the previous year and the total number of
medications taken, the relative hazard for falls in the medication withdrawal group
was significantly reduced (by 66%) compared to the non-withdrawal group. The
evidence appears to support psychotropic drug withdrawal as a means to reduce falls
but more studies are needed on the practical application of this strategy (Campbell et

al, 1990).

Exercise Program

Typically, exercise programs have been shown to improve both muscle
strength and balance and, thus, reduce the risk of falls in elders (Gardner et al, 2000;
Skelton and Beyer, 2003). There are studies were located that utilized only exercise as
an intervention strategy, showed a positive effect used a randomized control design,
but differed in the type of exercise program offered. (Wolf et al, 1996; Buchner et al,
1997; Campbell et al, 1997,) and two did not (Reinsch et al, 1992; Ebrahim et al,
1997).

Murphy et al. (2005) investigated a pilot study in‘the United States, one group
pretest —posttest design in 15 subjects with a mean age group of 68 years, who had
completed an 8-week osteoparesis prevention and education program. Throughout a
12-week of Yang style 5 forms Tai Chi., subject attended two weekly Tai Chi
exercise sessions (60-90 minutes each) and completed one additional practice session
on their own at home. A Tai Chi instruction video was given to all participants to
facilitate their home practice throughout the 12- week. The preliminary results

revealed that there were significance improvement for single-limb stance time on the
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right and left leg (p=.017, .000), Time up and Go test (p=.000), and repeated chair
stands (p=.000). However the Activities-specific Balance Confidence (ABC) scale
was not significant between the baseline and 12-week outcome.

Wolf et al. (1996) demonstrated that Tai Chi training completed two times per
week for fifteen weeks served to reduce falls by 47.5% among seniors 70 years and
older compared to a discussion-only group. While weekly computerized balance
training over the same time period did not produce a reduction in falls.

Schaller (1996) studied a quasi-experimental pretest postest design of the
effect of a Tai Chi exercise program. The 22 - 24 elders from a senior center in
experimental and control group were over the age of 55. The 20-Westernizes
simplified forms of the Tai Chi exercises were performed 60 minutes, once a week for
10 weeks and practice at home. The everage 3 to 4 times per week of Tai Chi
exercises at own homes were reported by the experimental group. The results showed
that analysis of covariance, with the pretest scores and the scores from the activity
level measure entered as covarites, founded a significant different improvement in the
eyes-open portion of the balance test between the groups (p < .05).

Buchner et al. (1997) introduced a program designed to increase seniors’
strength and endurance. Their exercise program-entailed having participants ride
stationary bicycles and use weight machines three times per week over six months.
Participants received training in either strength or endurance, or a combination of
these. Compared to a non-exercising control group, participants in the three exercise
groups combined were less likely to have fallen at least once over the one year

follow-up (60% in the control group versus 42% in the exercise group).
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Ross et al. (1999) evaluated a pilot study the effects of s short—term Tai Chi
exercise program in 11 elders who aged 68-92 years. The Tai Chi classes took place
three times each week for a 8-week including 18 classes of Tai Chi (unspecified
style). The result of the study found that the balance (the single-leg stance test),
flexibility (giniometer measurements), and sway (length of time walking a line) had
no significant different in mean scores between pretest and posttest. However, when
pre and posttest scores odf balance, flexibility, and sway on each individual were
compared, six participants had significant improvement (p=.05). The researcher
recommended increasing in the number of weeks of the Tai Chi classes to 12 weeks
or longer.

Robitaille et al. (2005) reported a “Stand up: a fall prevention program
developed for elders who had history of falls or were worried about their balance. The
main component of intervention consisted of biweekly group based exercise sessions,
coupled with home-based exercise at least once a week over the 12-week period,
which offered by community organization in natural setting. The exercises included
movements derived from Tai Chi and leg-strengthening exercise with elastic bands of
varying thickness. The result of ‘the study found significantly improved in the one-
legged stance and tandom walk measurement. The effect sizes of ‘this study were
small to medium (d = .20 & - . 45).

In the meta-analysis seven of the FICSIT program of RCTs in the United
States (Province et al, 1995), all of these trials measured the effect of the intervention
on the rate of falls. Two took place in nursing homes and five were community-based.
All the interventions included an exercise component for 10-36 weeks, some studies

combined with other interventions, and follow up lasted 2-4 years. Although only



50

three of the seven individual trials showed significant reduction, pooling the results of
these studies showed, overall, that people assigned to an exercise group had an
estimated 10% lower risk of falling than controls and a balance training only
intervention showed a reduction in the risk of falling of 25%. In one trial people
offered the balancing exercise Tai Chi, had a 37% lower risk of falling than the non-
intervention group. However, some of the interventions contained non-exercise
components, making it difficult to separate the effects of exercise from the other
activities.

The Panel of a joint UK-US clinical practice guideline for reducing falls
among their older people, identified a number of key findings in exercise intervention
alone: the evidence is strongest for balance training and successful programs have
consistently been over ten weeks’ duration. However, the Panel was unable to
determine which configuration of exercise program to recommend (Rubenstein et al,

2003).

Benefit of Tai Chi Exercise

Gait improvement using Tai Chi is related to better balance, decreased pain
and mental impairment, in addition to the manner-in which people perform gait as a
result of the slow, coordinated movements of the body and breathe while being
mindfully alert. Mobility improvement probably is associated with more effective gait
(Roberts, 1999) and increased awareness of the body in relation to the environment.
Extra attention is paid to posture or alignment and movement, in particular the
placement of the feet; the head is held upright with the eyes open while moving the

body intentionally in the direction of the movement. Older adults and those with
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chronic illnesses can practice this form safely (Fei 2001). The exercise intensity of
performing Tai Chi is similar in intensity to brisk walking (Ainsworth et al, 2000).

Schools of nursing at the University of Arkansas for Medical Sciences, are
designing innovative experiences that nursing students participate with older adults in
a Tai Chi class during their clinical rotation. The class is held at the community center
in a rural community. Students can use their skills, examine outcomes, provide a
needed service within the community, and engage in a self-care activity. Students
have found that any physical limitations observed or experienced during the class can
be addressed immediately after the class, which lead them to consider what is needed
to promote functional maintenance or restoration in the aging body (Schafer, 2006)

It can be concluded that exercise intervention alone will effective among the
elder but only in select individuals or high risk group and varies in outcome
measurements including monthly rate of falling, risk of falls, and fall-related injury.
Several studies showed that Tai Chi exercise can improve gait and balance and can
prevent falls in the elders. However, the programs reviewed remain unclear in the
optimal type, duration, and intensity of Tai Chi exercises for falls prevention.
Therefore, there is insufficient evidence at this point, to recommend one particular

type of Tai Chi exercise program for reducing falls-in the community-dwelling elders.
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Education Strategies

Education strategies may play an important role in risk reduction strategies to
increase elderly’ awareness and knowledge of fall risk factors, thereby making them
more willing to adopt strategies to modify fall risk factors. There were studies that
tested educational strategies (Abreu et al, 1998, Alkalay, Alcalay, and Sherry, 1984,
Ryan and Spellbring, 1996, Schonefelder and Van Why, 1997). Most interventions
included a lecture component, time for questions and discussion, and the distribution
of print materials. All four studies used group education sessions. Abreu et al. (1998)
also compared conveying the information through both group and home visits.
Alkalay, Alcalay and Sherry (1984) included individual sessions with family
physicians and nurses that addressed the importance of reducing non-essential drug
intake, especially tranquilizers and sleeping pills.

Three of the four studies delivered the information in a single session,
typically 1 to 1% hours in length (Abreu et al, 1998, Alkalay, Alcalay and Sherry,
1984, Ryan and Spellbring, 1996) and one study (Schonefelder and VVan Why, 1997)
delivered the information over three sessions. Alkalay, Alcalay and Sherry (1984)
indicated a drop from 24.3% for falls in the six months prior to the intervention to
6.8% for falls in the six months following the intervention.

However, both a meta-analysis and the Cochrane reviews concluded that
education intervention alone is not beneficial in reducing falls in elderly (Chang et al,
2004; Gillespie et al, 2004). Thus, there is little evidence whether or not education
program alone is effective in modifying fall risk factors or are effective in reducing

falls or fall-related injuries.
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The Combined Strategies Fall Prevention Programs

The combined strategies or multifactorial falls prevention program consists of
a combination of approaches such as identifying individuals at high risk, assessment
causes and risk factors related to falls, reducing unnecessary medications, providing
home-based exercise programs to improve muscle strength, gait/balance, and joint
movement exercise, modifying hazardous environmental surroundings, providing
ambulation devices as appropriate, and teaching elders certain adaptive behaviors to
reverse persistent risk.

Among current randomized clinical trials of community — dwelling elders, the
elements of the combined strategies intervention included medical assessment,
educational programs, self-management programs, home environment modifications,
advice about medication use (with or without subsequent modification of medication),
exercise and management of cardiovascular disorders (such as postural hypotension
and carotid sinus syndrome) (Campbell et al, 1999; Close et al, 1999; Coleman et al,
1999; Gallagher and Brunt. 1996; Hornbook et al, 1994; Steinberg, Cartwright, and
Peel, 2000; Steven et al, 1992; Tinetti et al, 1994; Tinetti, Mcavay, and Claus, 1996;
Vetter, lewis, and Ford, 1992; Wagner, LaCroix, and Grothaus, 1994).

The studies included reduction-in the number and dosages of prescribed
medications were associated with benefit (Campbell et al, 1999; Close et al, 1999;
Tinetti et al, 1994) while the studies included medication review without subsequent
direct effort to modify medication was of no benefit (Coleman et al, 1999; Gallagher

and Brunt 1996; Vetter, lewis, and Ford, 1992)
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The studies included exercise programs were associated with benefit in all the
three studies (Campbell et al, 1999; Steinberg, Cartwright, and Peel, 2000; Tinetti et
al, 1994). However, staff education programs (Coleman et al, 1999) and self —
management programs were not benefit (Coleman et al, 1999; Gallagher and Brunt
1996; Hornbook et al, 1994; Steinberg, Cartwright, and Peel, 2000; Vetter, lewis, and
Ford, 1992). Advice alone about fall risk factor modification (without measures to
implement recommended changes) was of benefit in three (Close et al, 1999;
Steinberg, Cartwright, and Peel, 2000; Wagner, LaCroix, and Grothaus, 1994) and of
no benefit in two studies (Gallagher and Brunt. 1996; Hornbook et al, 1994).

A randomized controlled trial by Tinetti et al. (1994), nurse practitioners and a
physical therapist conducted in-home baseline assessments of physical, behavioral
and environmental risk factors for falling. Based on these assessments, participants
received three months of interventions including recommendations to reduce
hypotension, education about sedative-hypnotic agents, review of medications with a
primary physician, training in transfer skills in the bathroom, alterations to bathroom
equipment, removal of home hazards and installation of safety devices, gait training
and use of assistive devices, and exercises for balance and strength. After the
intervention phase, staff phoned participants monthly for the following three months
to monitor overall, and adherence ta the exercise program was monitored weekly by
the physical therapist. Participants who received an intervention differed significantly
in the time of their first fall, in the number of people who fell (35% of the intervention
group versus 47% of the control group), and in total number of falls (94 versus 164).

In the study using assessments of individual risk factors, Bezon et al. (1999)

reported on the implementation of a fall prevention project targeting low-income
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patients of a nurse-managed primary care clinic. Participants were assessed for their
risk of falling using a risk assessment tool. Those identified as high risk for falling
received an intervention directed toward their identified risk factors including the
control of chronic disease, medications, healthy lifestyle (diet and exercise), visual
and hearing difficulties, physical activity prescriptions, education, removing
environmental hazards, exercise programs, footwear, and teaching how to get up after
a fall. There was a large reduction in falls from the year prior to the intervention,
when 30 individuals (26%) had fallen, compared to the year following the
intervention, during which only 4 (3%) fell.

Chang et al (2004) conducted a meta-analysis and found that a combined
strategies or multifactorial falls risk assessment and management program was the

most effective component of a falls prevention program.

Summary of Fall Prevention Programs

Many studies showed that single component interventions are less effective
than combine or multifactorial strategies. Hill-Westmoreland, Soeken, and Spellbring
(2002) showed that the 12 studies included in the meta-analysis for exercise-focus
interventions only had effect size of 0.220, meanwhile exercise and risk modification
intervention had effect size of 0.687 (Hill-Westmoreland, Soeken, and Spellbring,
2002). Furthermore, Chang et al (2004) conducted a systematic review and meta-
analysis of 40 studies to assess four categories of intervention programs to prevent
falls including multifactorial fall risk assessment and management program, exercise
program, environmental modification program, and educational interventions, found

that a multifactorial fall risk assessment and management program had the most
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statistically significant beneficial effect on both the risk of falls and monthly rate of
falling while the exercise program had a statistically significant beneficial effect only
on the risk of falls. Unlikeness, the environmental modification program and
educational interventions were not statistically significant (Chang et al, 2004). Among
community, the multifactorial interventions have been shown to reduce falls (Hill-
Westmoreland, Soeken, and Spellbring, 2002).

However, the evidences falls prevention program for the elderly in community
in Thailand included only 3 studies (Assuntachai et al, 1999; Pallit, 2001; Pootong,
2002). All of limited three studies were education intervention and combine clinician
assessment in one study (Assuntachai et al, 1999). It can be summarized that they
were lack of the strong evidence for suggestion the best practice in fall prevention in
elders due to lack of randomized controlled trial, different implementations and
outcome assessments, study in a limited of time period, samples were not selected
specific group who healthy aging or high risk group, and family members were not

participated in the program.

Developing a Fall Prevention Program

Developing a Fall Prevention Program needs to understand the relevant
contexts, Commonwealth of Australia (2000) conducted a qualitative study to
investigate falls prevention strategies most likely to be accepted and the information
needs and perceptions of the elders concerning falls and their prevention. The 7-group
discussions and 10 - in-depth individual interviews were performed. The participants

were fallers and non-fallers who aged 65 years and over. The study found that the
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perception about falls prevention was low until a fall had been experienced.
Moreover, a falls prevention strategy needed to be communicated as a means to
staying independent for longer in order to gain the full support of the participants.

Mclnnes et al. (2004) conducted a systematic review of 24 quantitative and
qualilative studies focus on the elders’ view and experiences of falls prevention. The
summary of falicitators and barriers relating to falls prevention program revealed that
the falicitators included information from a variety of sources (GP, mass media, and
community nurses); information that falls can be preventable rather than
unpredictable; information that communicated life-enhancing aspects of falls
prevention such as maintaining independence. The barriers relating to falls prevention
program included perceived relevance of falls prevention low until fall or near fall
experienced; inaccessible and unappealing information; social stigma attached to
program targeting “the elders”; differing agendas between the elders and health
professionals; and pain, effort, and age related to exercise program.

The authors also suggested the valuable key implications for developing a falls
prevention program that; it should be ensure that program is flexible enough to
accommodate  participants’ needs and interests; promote the social value of such
program; prior to recommending a Falls prevention program, consulting with the
participants about the changeds that are realistic for them should be done; assistance
or referral to the appropriate service should be provide that may decreased barriers to
their falls prevention behavioral practice; to create and maintain interest in a falls
prevention program, the participants should be given writen and verbal information

on: the preventable nature of some falls, how to stay motivated, and the physical and
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psychological benefits of falls prevention behavioral practice such as Tai Chi exercise
and of modify falls risk (MclInnes et al., 2004).

To maximize the effectiveness of a Falls Prevention Program, it must be
concerned about the characteristics of the participant who are cognitively normal and
living in the community with high risk factors for falls. A Falls Prevention Program
implementer should recognize education and belief pattern for elders about falls,
impact of falls, benefit of a Falls Prevention Program are very important section of the
program. Moreover, concerning about facilities associated with the effectiveness of a
Falls Prevention Program such as program safety, suitable setting, free transportation,
friendly environment, value of practice, quality and enough refreshment, enough
encouragement, flexibility in time conflict, respective participants, and cooperation
with stakeholders such as; family members, neighborhoods, local community nurses,
their physicians, are included as partners in the implementation and evaluation of
program strategies. However, implementation of these recommendations will have
considerable resource implications for the setting.

Fall prevention education sessions in a Falls Prevention Program with
adequate feedback of their Berg Balance Scale and Time and Go up test results can
enhance elders’ awareness and compliance. A-comprehensive health education
material such as Fall prevention manuals or pamphlets are beneficial to health care

providers, patients and families.
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A Fall Prevention Program in this study

A Fall Prevention Program to improve gait and balance of community-
dwelling elders in this study is the trial involves a 8-week period. The program is
constructed by applying the Health Belief model, Knowles’ adult learning principle,
and considerations for normal aging changes. The program includes a 4-falls
prevention education sessions which informs and explains knowledge about falls and
a Fall Prevention Program for the elders follow “A Fall Prevention Program Manual”,
typically 1-1.30 hours., and Tai Chi Group Exercise Sessions means providing Tai-
Chi exercise benefit knowledge and the 18 forms Tai chi training, guidance, and
positive reinforcement follow “A Tai-Chi exercise manual”, a CD-Rom of the Tai Chi
Master performing the 18 form taught, and a poster depicting 18 forms Tai Chi
exercise. Begin with group training sessions 30-45 minutes x 8 days continuously and
then is expected to group exercise 30-45 minutes x 3 days per week though a 8-week
of intervention.

There are many different schools of TC and each has its own distinctive
features, but the basic principles are the same (Editor, 2000 cited in Mao, Li, and
Hong, 2006). The 18-form of Tai Chi was selected for this study because it was easy
to learn and remember and though still contains the essential Tai Chi principles. The
18-form of Tai Chi Exercise or “The 18 Movements of Taiji Qingong” are based on
some movements of the “TAIJI QUAN", coupled with the Qigong breathing. Regular
practice of Tai Chi Exercise can promote healthy benefit. To achieve best results, it is

of utmost importance to have correct postures, slow and lively movements and proper
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breathing. Tai Chi Exercise can be practiced by the weak, the sick, the old and the
young.

Tai Chi has a number of other positive features that may facilitate adherence
to a program: it requires no special equipment, it is enjoyable to most participants, it
can be performed either in social settings or at home, and it can be safely tailored to

match the physical abilities of the individual.

Tai Chi is usually performed in a group setting, which in turn is likely to
enhance exercise participation. Thus, social support adequacy or the actual connection
that people have in their environment is important to assess. For new practitioners are
expected to perform the movement next to a stationary support such as a strong chair
or a kitchen counter that can be accessed for additional support if needed.

Fall Prevention Program sessions were conducted at the Faculty of nursing ,
Burapha university, Chonburi: Thailand, where were completely facilities for
organization the Fall Prevention education sessions and Tai Chi exercise sessions
through out the 8-week intervention. It included a natural air flow big room, the
adequately stable chairs; the teaching media included a visualizer, the perfect sound
system, and staffs supportive. In addition, there were suitable and enough rest room
for the elders.

In view of fact that, the most participants had not enough income, therefore, to
keep the drop out from the intervention as low as possible, the transportation were

organized for travel supportive and the travel cost of the participant were refunded.
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The effect of a Fall Prevention Program

A Fall Prevention Program to improve gait and balance of community-
dwelling elders in this study was constructed by applying the Health Belief model,
Knowles’ adult learning principle, and considerations for normal aging changes.

As a theoretical framework for intervention, The Health Belief Model
provided guidelines to intervention strategies. The outcome of the program are
improve gait and balance in the elders who participated the program which included
fall prevention education sessions and Tai Chi exercise sessions. After the program,
the participants were expected to increase perceive in severity, susceptibility of a fall,
perceive benefit of the falls prevetion behavioral practice, perceive cue to action,
perceive self —efficacy and decrease perceive barrier. Finally, they should have
rountinely in fall prevention behavioral practice which included fall risk reduction,
safety medications use, home modification, safety changing position practices, and
Tai Chi exercise. The results should be that, participants who participate in this
program can improve their gait and balance in order to prevent themselves from more
falls.

As a Tai Chi exercise benefit, Tai Chi has been shown to.increase balance
confidence and reduce risk of falling in-elderly patients (Wolf et al, 1997). Although
direct effects on balance control have yet to be demonstrated, it seems likely that Tai
Chi may improve the ability to control balance by training the mind and body to
integrate balance-related sensory information and by helping an individual to develop
a greater "awareness" of both body position and limits to stability. By requiring a

series of movements that involve lateral weight transfer and narrowing of the base of
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support, Tai Chi may bring about specific benefits with respect to control of lateral
stability and the consequent capacity to avoid lateral falls, which are the ones that are
most likely to result in debilitating (and life-threatening) hip-fracture injuries. In
addition, the specific therapeutic elements of Tai Chi exercise were explored by Wolf
(1997) as follow:

1. Continuous, slow movement may be slightly increased once mastered.

2. Slow to larger degrees of motion are undertaken, depending on ROM and
strength characteristics of the individual of body weight generally on one leg, then
shifting 3. Progressive flexion of the knees is performed to varying degrees with 70%
to the other leg so that the majority of lower extremity muscle strengthening would be
expected during loading onto that limb.

4. Straight and extended head and trunk positioning is developed, a necessary
prerequisite for promoting a less flexed posture. Consequently, rigorous attention is
needed to prevent leaning of the trunk or protrusion of the sacrum.

5. Trunk, head, and extremity rotation is emphasized in all but the first and last
exercise forms. Movements are done in circles, especially in the upper extremities,
and require a strong rotational component.

6. Symmetrical and diagonal arm and lower extremity movements are used as
a major part of the selected forms, not only to promote arm swing in gait but also to
increase trunk rotation around the waist.

7. Constant shifting to and from the right and left legs emphasizes

progressively more displacement of body mass develop skill at ultimately achieving
unilateral weight and balance through self-awareness of limitations in postural

stability.
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Another useful technique to reduce the risk of fall in ambulatory older adults
that potentially increases the balance and confidence in one’s ability to move in the
environment are 3 forms of a 18-forms Tai Chi exercise in this study, that is used in
performing Tai Chi movements. The 11" — 13" form are slow and purposeful heel-to-
toe (forward) or toe-to-heel (backward) movement of the feet while shifting the
weight of the body in a rhythmic motion in coordination with breathing.

Practicing Tai Chi Exercise in the 17" forms of a 18-forms Tai Chi
movements which practiced standing on one leg Is probably help the elderly to
increase muscle contraction time and thus may enhance muscle strength and
endurance. This may help manage and simulate the activities that are encountered
during daily activities, such as stepping over an obstacle and pulling on long trousers
when dressing (Chau and Mao 2006.).

Many forms of 18 forms Tai Chi Exercise in this study especially in the 17"
forms of a 18-forms Tai Chi movements which practiced standing on the toe and
forefoot or plantar loading which mainly located in the anterior-medial areas of the
foot are not only enhances muscle strength, but also improves the somatosensory
input in the great toe region to assist'in balance control to a greater extent than would

be achieved with normal walking (Mao, Li, and Hong, 2006).
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Conclusion

Summarization the previous rigorous evidences of falls prevention program in
community-dwelling elders in other countries conducted by randomized controlled
trials, systematic reviews, and meta-analysis, as well as, the studies in Thailand found
a significant gap of knowledge. The best evidence on the effectiveness of a fall
prevention intervention program in community-dwelling elders is insufficient to make
recommendations for intervention practice or for leading decision making health care
policies at all levels.

Synthesis of the evidence found that a Fall Prevention Program for
community-dwelling elders should combine strategies including fall prevention
education sessions and Tai-Chi exercise sessions. These interventions would include
physical modification, behavioral modification, and environmental safety. To enhance
the effectiveness of a Fall Prevention Program, the elders need to be exposed to
behavioral changing process, a very complex process. The use of health behavior
theory especially the Health Belief Model in the planning and implementation of
health promotion programs is recommended (Glanz, Lewis and Rimer, 1997) because
it addresses the relationship between a person’s belief and his or her behavior (Sapio-
Longo, 1999). In addition, adults learn differently from children; therefore using adult
learning principles and consideration of normal aging changes are recommended for

practice (Sapio-Longo, 1999).
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CHARPTER III

RESEARCH METHODOLOGY

In this chapter, the research design and methods that were used in this study
are described. The description of research design, research setting, population,
sample, sample size, sampling procedure, instrumentations, research assistant’s
preparation, data collection, protection of right of human subjects, and data analysis

are explained.

Research Design

The design of this study was a quasi-experimentaldesign: nonequivalent
control group pretest-posttest control group design (Polit and Beck, 2004). The design
was used to determine the effect of a Fall Prevention Program on gait and balance of
community-dwelling elders at the end of the 8" weeks after the program. The research

design appeared as follows:

Pretest Posttest
Experiment group 01 X 02
Control group 03 04

Figure 3 Research Design
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Where:

01, O3: Refers to the baseline assessment data including the Berg Balance
Scale (Berg et al, 1989) and the Time Up and Go Test (Podsiadlo and Richardson,
1991) in the experimental and the control groups.

X: Refers to treatment in a Fall Prevention Program which is applied
throughout the span of the 8-week intervention in the experimental group.

02, 04: Refers to the scores of the Berg Balance Scale and the Time Up and

Go Test of participants in the experimental group after the program.

Research Setting

The researcher recruited the participants who were community-dwelling elders
from 3 Tambons (Tambon Bangsai, Tambon Sansuk, and Tambon Banseaun) where
had the greatest numbers of fallers among the 8 Tambons in urban area of Amphur
Muang, Chonburi province; the Eastern seaboard of Thailand. These 3 community
settings were similar geography and the policy of the Public Health.

Fall Prevention Program sessions were conducted at the Faculty of nursing ,
Burapha university; Tambon Sansuk, Amphur Muang, Chonburi: Thailand, where
were completely facilities for organization the Fall Prevention education sessions and

Tai Chi exercise sessions through out the 8-week intervention.
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Population

Eligible populations in this study were elders who had experienced at least one

fall within the 12-months prior to participating in the study.

Sample

The samples in this study were elders who had experienced at least one fall
within 12-months prior to participating in the study, and were willing to participate in

the study and met the inclusion criteria.

Inclusion criteria
1. 60 years of age or older
2. Had experienced at least one fall in the 12-month prior to participating in
the study. Meaning the subjects had high risk of fallings.
4. To ensure that fall prevention education and exercise training in class and
home could be understood, all subjects were required to have
o _alertness and the ability to communicate
e normal or mild cognitive function [Chula Mental Test: CMT
(Jitapunkul et al, 1996) scores > 9]
e no or mild depression [Geriatric Depression Scale: GDS (Jitapunkul et
al, 1996) scores < 11]

e can understand Thai.
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5. To ensure that fall prevention education and exercise training in class and at
home could be freely and safety participate and practiced, all subjects were required
to have

¢ independent ambulation without a walking aid (occasional use of a
cane was permitted)

e accepted physical function (Barthel ADL Index: BAI (Jitapunkul et al,
1996) scores >=12)

6. Willingness to participate in the study

The following exclusion criteria were used for the recruitment of the samples.

Exclusion criteria

1. Subjects with evidence of acute illness, neurological disorder, orthopedic or
muscle problems prior to and during the period of the study affecting balance or
exercise.

2. Subjects currently participating in other exercise or fitness programs, or

organized activities: swimming, running, and brisk walking for exercise, more than 3

times/week.

Sample size

The sample size of this study was calculated by power-analysis, which the
population r is of large size (effect size = d = .80), the t test of the difference between
mean was to be performed with two-sides, when the power of this test is .80, an alpha

of .05, the elders who had fallen were divided into 2 groups: experiment and control
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groups. The sample size should be at least 26 subjects in each group, and the total
number of subjects in this study was 52 (Cohen, 1992).

The previous studies reported attrition rates for a 8-15 weeks Tai Chi exercise
intervention study with the healthy community-living elders was quite varied between
2.5 10 35%: 35% in USA (Taggart, 2002), 34% in USA (Kutner, 1997), 20% in USA
(Wolf et al, 1996), 14.7% in Korea (Choi, 2005), and 2.5% in Canada (Yvonne et al.,
2005). Therefore, in this study, the attrition rate was assumed to be at 30%, so at least
34 subjects had been recruited in each group, and the total number of subjects in the

study was at least 68.

Sampling procedures

The assessable population included these elders who had experienced at least
one fall in the 12-months prior to participating in the study, expressed willingness to
participate in the study, and lived in the urban area in Amphur Muang, Chonburi
province: Thailand.

The following sampling procedures were used for the recruitment of the
samples.

1. The researcher proposed the document from the Faculty of Nursing,
Chulalongkorn University about the purpose of the research and asked for permission
and cooperation for the recruitment of the samples in community to the head of
Amphur Muang Chonburi health center. In Chonburi province, Amphur Muang had
the greatest elder population; therefore, the target areas were 8 Tambons in the urban

area of Amphur Muang: Tambon Bangsai, Tambon Bankhod, Tambon Makamyong,



71

Tambon Bangplasoi, Tambon Bansoun, Tambon Banpeok, Tambon Angsila, and
Tambon sansuk.

2. The researcher was allowed to have an opportunity to have a meeting with
the head of Amphur Muang Chonburi health center, also a health professional officer
who responsed in Amphur Muang Chonburi health center and the heads of the local
health centers. The following agendas were explained to the heads of the local health
centers:

2.1 The researcher described the purpose of the research and asked for
cooperation in the recruitment of the samples in the community.

2.2 Asking to be the key contact for cooperation with the village health
volunteers for community surveys, in order to find out the elders who had experienced
at least 1 fall in the 12-month prior to participation in the study.

2.3 Brainstorming for find out the method to recruit the samples in the
communities was conducted. The result was each of the 55 heads of village health
volunteers would survey 10 elders in their respective areas. Then, a total of 550 elders
were surveyed using the Fall in Community-Dwelling Elder Survey Form (Appendix
A). The consensus was to finish this survey within 1 month. A health professional
officer who responded in Amphur-Muang Chonburi health center was pleased to
collect all of them from each area.

2.4 The researcher explained this form in detail especially about the
definition of a fall which was a sudden event which resulted in a person changing in
body position in a downward direction on the ground or other lower level coming to
rest unintentionally, not as a result of a major intrinsic event (such as stroke or

syncope) or overwhelming hazard which may or may not result in a physical injury.
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The researcher’s name, address, and telephone number were included in this form, in
order for the surveyors to contact when they had any questions about the survey.

3. When the data for community surveys were finished. The data analysis was
done for a selection of as least 2 Tambons for research settings. The criteria for
research settings selection were having the greatest numbers of fallers and the area of
each Tambon was not connected to each other to minimize contamination between the
participants. The data analysis showed that for the total of the 416 elders that were
surveyed they were 170 fallers or 40.87% of the elders who had experienced at least 1
fall in the 12-months prior to participating in the study. There were fallers in Tambon
Bangsai (50 elders), Tambon Sansuk (46 elders), and Tambon Banseaun (42 elders)
(Appendix B). The researcher selected these 3 Tambons for the recruiting the
samples.

4. The elders of each of the settings were contacted. The elders who were
interested in the study were informed of the purpose and procedure of the study and
asked for their co-operation. The researcher determined whether each participant met
the inclusion and exclusion criteria.

5. The number of participants who met the iinclusion and exclusion criteria
were 34 in Tambon Bangsai, 20 in- Tambon Banseaun, and 14 in. Tambon Sansuk
respectively. Therefore, the researcher selected Tambon Bangsai for 1 setting, and
combined Tambon Banseaun and Tambon Sansuk for another setting.

6. Then, the settings were randomly assigned into the experimental or control
group by a simple random allocation.

The stages of sampling follows:



The elders who had fallen
at least 1 fall within
the 12-months prior to
participating in the study
in Tambon Bangsai
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The elders who had fallen
at least 1 fall within
the 12-months prior to
participating in the study in
Tambon Banseaun
and Tambon Sansuk

Inclusion & Exclusion Criteria

l

Inclusion & Exclusion Criteria

l

Sample group

Sample group

Random Sampling

A

The experimental group

A 4

The control group

Figure 4: Stage of sampling
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Instrumentation

The instruments of this study consisted of 3 kinds including:

1. Instrument for assessment inclusion and exclusion criteria

Domain name Instrument

General Information | 1.1 The General Information Questionnaire

Activities Daily 1.2 The Modified Barthel Activities Daily Living Index:
Living BAI (Jitapunkul et al, 1996)

1.3 Chula Mental Test: CMT (Jitapunkul et al, 1996)

Mental status 1.4 The Geriatric Depression Scale: GDS (Jitapunkul et al,

1993)

2. Operational research instruments consisted of
. Intervention research instruments
2.1 A Fall Prevention Program for community-dwelling elders.
2.2 Manual of a Fall Prevention Program for community-dwelling elders
: Monitoring research instruments
2.3 Health "Belief Pattern for Fall Prevention Behaviors in elders
Questionnaire.
2.4 Change position skill in elder’s evaluation
2.5 Tai Chi Exercise Skill in elders Evaluation.
2.6 Tai Chi Exercise check list.

2.7 The Fall Prevention Behavioral Scale
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3. Evaluation research instrument (pre and post test)
3.1 The Berg Balance Scale (Berg et al, 1989)

3.2 The Time up and go test (Podsiadlo and Richardson, 1991)

Details of each instrumental are presented as follows:
1. Instrument for assessment inclusion and exclusion criteria

1.1 The General Information Questionnaire

The General Information Questionnaire was constructed by the researcher and
consists of 2 parts: The first part includes checklists of demographic characteristics of
samples. These include gender, age, marital status, educational level, religion, career,
monthly income, health care cost payment, amount of chronic diseases, amount of
medicines taken, people who they live with, relation to the caregivers. The second
part contains items regarding information about falling included the number of falls
and the severity of the fall-related injuries in the 12 months prior to participating in

the study (Appendix C).

1.2 The Modified Barthel Activities Daily Living Index (BAI)

The Modified Barthel Activities Daily Living Index (BAI) was developed by
Jitapunkul and colleagues (1996). The BAI is used for measuring the elder’s physical
disabilities or dependence through the basic skills necessary for independence. It
consists of ten basic activities of daily living of which the scores of each item are not
equal due to their depending on their importance in life. Possible scores of the BAI

range are from O - 20. Scores higher than 11 indicate more physical function for the
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elderly (Appendix D). Reliability and validity of the BAI were 0.79 and 0.68. In this
study, the reliability testing was calculated from the data of 20 trial elders who had the
same characteristics as the sample of the study and the reliability was -1.96. The

reliability for all the samples in the study at pretest (n = 48) was .064.

1.3 Chula Mental Test (CMT)

The Chula Mental test (CMT) was developed by Jitapunkul and colleagues
(1996) to assess cognitive function of the elder who had difficulties in reading and
writing. There were 13 items of listing cognitive function. The responses to the item
were coded on a dichotomous scale of 0 (incorrect) and 1 (correct) in which item 5
and item 12 had two sub-scales, and item3 and item 13 had three sub- scales. Then,
the possible summation of all items to represent the cognitive function range is from
0-19. Higher scores than 15 indicate more cognitive function for the elder (Appendix

E).

The result of the CMT reliability testing using test-retest kappa coefficient and
an internal consistency coefficient was 0.65 and 0.81, respectively (Jitapunkul et al,
1996). In this study, the reliability testing is calculated from the data of 20 trial elders
who_had the same characteristics-as the sample of the study and- the reliability was

.663. The reliability for all the samples in the study at pretest (n = 46) was .613.



77

1.4 The Geriatric Depression Scale (GDS)

The Geriatric Depression Scale (GDS) was modified by Jitapunkul and
colleagues (1993). This scale is composed of 15 items on the self — rating a report of
happiness and sadness at the time of being the elder. The items were scored on a
dichotomous scale (0 - 1 score) and the score range was 0 - 15. A score lower than 6
indicates no depression (Appendix F).

The validity of the GDS was tested with factor analysis with varimax rotation,
sixty percent of the total variance is attributable to the five factors which their
Eigenvalue are greater than one. The reliability of the GDS was 0.86 (Kangchali,
2002). In this study, the reliability testing was calculated from the data of 20 trial
elders who had the same characteristics as the sample of the study and the reliability

was .889. The reliability for all the samples in the study at pretest (n = 46) was .853.

The results of inclusion and exclusion related to functional and mental
status of the participants in the study

The characteristics related to functional and mental status of the experimental
and control groups revealed that the all of the participants were independent (the BAI
scores >=12). The CMT scores of the samples in the experimental and control groups
showed that most of them (87.0%) had -normal cognition, and only 13.0% had mild
cognitive function problems. The GDS scores showed that most of the participants in
both groups (73.9%) were not depressed. However, 26.1% in the experimental and
control group did have mild depression. The results also showed that there was no
statistically significant difference between the experimental group and the control

group regarding the BAI scores, the CMT scores, and the GDS scores (Appendix G).
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2. Operational research instrument

2.1 A Fall Prevention Program for community-dwelling elders

Intervention in this study was a Fall Prevention Program for community-
dwelling elders aimed at improving gait and balance of the community-dwelling
elders. This program is based on the Health Belief Model (Strecher and Rosenstock,
1997), the knowledge of Adults Learning principles (Knowles, 1992), and the
knowledge of normal aging changes (Appendix H).

A Fall Prevention Program to improve gait and balance of community-
dwelling elders involved an 8-week period and consisted of 3 phases: Preparation

phase, Fall prevention practice phase, and Evaluation phase.

Phase 1: Preparation Phase

This phase included the processes of the program developing as follow:

1. Review literature related to a fall such as normal age- related changes
contributing to falling, fall risks, fall consequences, and fall prevention strategies.
Review literature related to the Health Belief Model (Strecher and Rosenstock, 1997),
the knowledge of Adults Learning principles (Knowles, 1992), and the knowledge of
normal aging changes.

2. Researcher consulted with the dissertation advisors to develop and apply
this knowledge for feasibility of a Fall Prevention Program.

3. A Fall Prevention Program was tested for content validity by 6 experts (4
specialists in Gerontological nursing, 1 specialist in Physiotherapist, and 1 specialist
in Tai Chi exercise (Appendix J). Each expert was asked to rate individual items for

relevance and clarity. Ratings were reported on a 4-point rating scale (4 = relevant
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and clear; 3 = relevant but needed minor revision; 2= needed revision, cannot access
relevance; 1= not relevance). They also were asked to indicate any gaps and to
suggest any useful content that should be included. Revisions for the program
followed suggestions of the experts and the dissertation advisors. Finally, this
program was tested for reliability by being tried out by 10 elders who had similar
characteristics to the elders in the study in order to study the feasibility of the
program. Then, the researcher adjusted and improved the program with dissertation
advisors.
4. The participants and family members in the experimental group were invited

to participate in a Fall Prevention Program for community-dwelling elders which

involved a 8-week period. The program is constructed by applying the Health Belief

model, Knowles’ adult learning principle, and considerations for normal aging changes.
The program includes a 4-days fall prevention education sessions following “A Fall
Prevention Program Manual”, typically 1-1.30 hours, and Tai Chi group exercise
sessions following “A Tai-Chi exercise manual”. Begin with group training sessions
30-45 minutes x 8 days continuously and then had group exercises 30-45 minutes x 3
days per week though a 8-week of intervention.

Summarized activities in a Fall Prevention Program related to theory and theory

applications were shown in table 2
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Table 2 Summarized activities in a Fall Prevention Program related to theory and

theory applications.

Day 1

Theory/ Theory applications

Obj 1. Increasing perceived susceptibility
of the falls.

Obj 2. Increase perceived severity of the
falls

Activity: Invited 2 participants shared
their falls experiences

Activity: Presented & Discussion about
risks of fall

Activity: Presented & Discussion-about
the seriousness of the falls and its
consequences.

Adult Learning Principles:

1. Adults are most interested in learning
about subjects that have immediate
relevance to their job or personal life.

2. Experience (including mistakes)
provides the basis for learning activities

HBM: One’s opinion of chanced of
getting a condition.

Theory applications:

1. Define population (s) at risk, risk
levels.

2.Personalize risk based on a person’s
characteristics or behavior.

3. Make perceived susceptibility more
consistent with individual’s actual risk.
Adult Learning Principles:

Adult learning is problem-centered rather
than content-oriented.

HBM:-One’s opinion of how serious a
condition and its consequences are.
Theory application:

Specify consequences of the risk and the
condition.

Adult Learning Principles:

Adults learners have a variety of
experiences of life which represent the
richest resource for learning
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Table 2 Summarized activities in a Fall Prevention Program related to theory and

theory applications (Continued)

Day 2

Theory/ Theory applications

Obj 3. Increase perceived benefits of falls

prevention behavior

Activity:

1. Explain to the participants and family
member for falls preventive strategies.

2. Discussion about their belief about
falls preventions.

3. Mutual goal setting for fall prevention.

HBM: One’s opinion of the efficacy of
the advised action to reduce risk or
seriousness of impact.

Theory application: Define action to
take: how, where, when; clarify the
positive effects to be expected.

Adult Learning Principles:

1. Adults are most interested in learning
about subjects that have immediate
relevance to their jobs or personal life.
2. Adult learner need to be responsible
for their own decisions and to be treated
as capable of self-direction.
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Table 2 Summarized activities in a Fall Prevention Program related to theory and

theory applications (Continued)

Day 3

Theory/ Theory applications

Obj 4. Decrease perceived barriers of the
fall prevention behaviors practices.

Obj 5. Increase perceived cue to fall
prevention behaviors

Activity:

The group was invited to brainstorm all
imagined barriers and ways to reduce
stated barriers in the fall prevention
behavioral practices.

Activity:

1. Provided the elders how they can get
the fall prevention behaviors information.
2. Provide reminders the elder with Tai
Chi exercised poster at the participants’
home.

HBM: One’s opinion of the tangible and
psychological costs of the advised action.
Theory application: Identify and reduce
perceived barriers through reassurance,
correction of misinformation, incentives,
assistance.

Adult Learning Principles:

1. Adults need to be involved in the
planning and evaluation of their
instruction.

2. Adults are most interested in learning
about subjects that have immediate
relevance to their job or personal life

3. Adult learning is problem-centered
rather than content-oriented

HBM: Strategies to activate one’s
“readiness.”

Theory application: Provide how-to
information, promote awareness, employ
reminder systems.

Adult Learning Principles: Adults are
most interested in learning about subjects
that have immediate relevance to their job
or personal life.

Normal Aging Change considerations:
Age related factors can impact

1. Cognitive function well.

2. Decrease of visual and auditory acuity
3. Decrease in musculoskeletal agility,
reaction time, and support system

4. Decline of the speed of learning
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Table 2 Summarized activities in a Fall Prevention Program related to theory and

theory applications (Continued)

Day 4

Theory/ Theory applications

Obj 6. Increase self-efficacies on fall
prevention behaviors.

Activity:
1. Provide the elders with postural
changing skill practices.

2. Mutual goal setting for fall prevention.

3. Giving positive reinforcement: praise,
feedback about evaluations.

HBM: One’s confidence in one’s ability
to take action. Provide training, guidance
in performing action.

Theory application:

1. Use progressive goal setting.

2. Give verbal reinforcement.

3. Demonstrate desired behaviors.
Adult Learning Principles:

1. Adult is ready to learn those things
they need to know in order to cope
effectively with life situations.

2. Adults need to be involved in the
planning and evaluation of their
instruction.

Phase 2: Fall prevention practice phase

After finishing an 8-day preparation phase, the participants had been oriented

with the knowledge, developed beliefs for falls prevention, were promoted motivated,

and had acquired Tai Chi exercise skills, it was time for real practice.

The participants were encouraged to practice fall prevention behavior and

invited to practice Tai Chi exercise in group sessions 3 days/week throughout the 8

weeks of intervention or the 24-Tai Chi exercise sessions at Faculty of Nursing,

Burapha University. During this phase, the participants were encouraged to practice

Tai Chi exercise at own home and self-monitor their Tai Chi exercise by a Tai Chi
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exercise check list. Regular practice was essential for mastering the forms and

achieving lasting results.

Phase 3: Evaluation Phase

The objective of this phase was to assess the effect of a Fall Prevention
Program. At the end of the 8" weeks after the program, the research assistants
collected the data and compared scores for gait and balance between the experimental

and the control group.

2.2 The manual of a Fall Prevention Program for community-dwelling
elders

The manual for a Fall Prevention Program for community-dwelling elders
included fall prevention education manual, Tai Chi exercise manual, 18 forms of Tai
Chi exercise CD, and a poster depicting the 18 forms Tai Chi exercise (Appendix I).

This instrument was tested for content validity by 4 experts (3 specialists in
Gerontological nursing and 1 specialist in Physiotherapy (Appendix J).

The process in constructing this manual was the same that was used for a Fall

Prevention Program.

2.3 Health Belief Pattern for Fall Prevention Behaviors in elders
Questionnaire (HBFPB)
Health Belief Pattern for Fall Prevention Behaviors in elders’ questionnaire

was constructed by the researcher through a literature review. A Blueprint was
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developed and 6-items derived that reflected each theoretical dimension of Health
Belief Model for Falls Prevention Behaviors in elders.

The Likert-type scale is commonly used when one is measuring beliefs or
attitudes (Beery et al., 2005). Therefore, a 4- response scale was elected as the format
for measurement. Each item’s response is scored from 4 (very congruent) to 1 (very
incongruent). Several of the items require reverse scoring, prior to calculation of the
arithmetic total of all items (items 2; 4 and 8; 4; 2, 3, 6, 7, 8 - 14; 4, 8, 10 in
component 1, 2, 3, 4, and 5 respectively). Once the initial pool of 98 items were
assembled, 3 specialists in gerontological nursing (Appendix J) were provided with
conceptual definitions and relevant constructs so that they had a clear understanding
of the content domain the scale was designed to measure (Grant and Davis, 1997).

Each expert was asked to rate individual items for relevance and clarity.
Rating were reported on a 4-point rating scale (4 = relevant and clear; 3 = relevant but
need minor revision; 2= need revision, cannot access relevance; 1= not relevant).
They also were asked to indicate any gaps and to suggest useful items that should be
included. Revisions based on the majority of the expert panel were made. One item
about a kind of a rug was eliminated, therefore 97 items remained.

Prior to examining content validity, interrater agreement (IR) was ascertained.
IR was defined as the number of items rated 1 or 2 by the expert panel and those rated
3 or 4 divided by the total of items on the instrument. Acceptable IR was set at 0. 70.
If IR was less than 0.70 conceptual definitions and the use of the scale were reviewed
with the panel members (Grant and Davis, 1997). In this measurement, the IR was

calculated at 0.92.
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A content validity index (CV1) was calculated to evaluate individual items on
the scale (Baas 1992 cited in Beery et al, 2005). The mean score for each item was
computed and divided by the highest possible score (4) to provide a decimal score
between 1 and 1.00 (Waltz, Strickland, and Lensz, 1991). Any item that scored less
than 0.70 was revised or eliminated (Lynn, 1986). In this measurement, The CVI was
calculated at 0.83.

Finally, the HBFPB questionnaire includes 6 components: 1) susceptibility of
a fall, 19 items; 2) perceived severity of a fall, 8 items; 3) perceived benefits of fall
prevention behavioral practice, 28 items; 4) perceived barriers of fall prevention
behavioral practice, 14 items; 5) perceived cue to actions of fall prevention behavioral
practice, 14 items; and 6) perceived self-efficacy of fall prevention behavioral
practice, 14 items. The total are 97 items which have the IR = 0.92 and the CVI1 =0.83
(Appendix K).

A positive HBFPB questionnaire is equivalent to a higher score. The raw
scale score is translated into a 388 point scale where 97 represents the lowest possible
the perception of an individual about falls and falls prevention behavioral practice,
and 388 represents the highest possible perception of an individual about falls and
falls prevention behavioral practice.

The HBFPB questionnaire ‘was- tested with 15 elders who have the same
characteristics as the sample in the study. The Cronbach’s alpha coefficient method
showed that the reliability of this questionnaire was .982, .942, and .904 when tested

on 15 elders, 46 elders at pretest and posttest respectively.
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2.4 Change position skills in elders’ evaluation

The changing of positions skills in elders’ evaluation was used for determining
changing of position abilities after finishing a 8-days of training. It was constructed by
the researcher through a review. This questionnaire is tested for content validity by 3
experts in fall prevention in elderly and gerontology: 2 nursing instructors and 1
specialist in Physiotherapy . The reliability testing is calculated from the trial data of

10 elders who have the same characteristics as the sample in the study (Appendix L)

2.5 Tai Chi Exercise Skills Evaluation

Tai Chi Exercise Skills Evaluation was used for determining the Tai Chi
exercise skill ability after finishing an 8-day Tai Chi exercise training session. It was
constructed by the researcher through a literature review and Tai Chi exercise
practice. The process in constructing this evaluation was the same that is used for the
HBFPB questionnaire.

A 3- response scale was elected as the format for measurement. Each item’s
response was scored from 3 (correct), 2 (partial correct), and 1 (incorrect). There
weren’t any items requiring reverse scoring. There were 18 items, 5 specialists: 1
specialist in Tai Chi Exercise, 1 -specialist in- sport sciences, 2 specialist in
gerontological nursing, and 1 specialist in physiology (Appendix: J) were provided.
All of the experts on the panel agreed with this Tai Chi Exercise Skill Evaluation,
therefore the items still remained at 18. The IR and the CVI = 1.000 (Appendix M).

A positive Tai Chi Exercise Skill Evaluation is equivalent to a higher score.

The raw scale score is a 54 point scale where 18 represents the lowest possible the Tai
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Chi Exercise Skill of an individual, and 54 represents the highest possible the Tai Chi
Exercise Skill.

The Tai Chi Exercise Skills Evaluation was tested in 15 elders who practiced
Tai Chi Exercise in a community. The interrater reliability between 2 investigators

was 1.000.

2.6 Tai Chi Exercise check list.

This Tai Chi Exercise check list was developed by the researcher. This
instrument was used to monitor Tai Chi exercise of the participants at their homes
during the 8-week period of the program. The Tai Chi Exercise check list was
provided to 5 specialists: 1 specialist in Tai Chi Exercise, 1 specialist in sport
sciences, 2 specialist in gerontological nursing, and 1 specialist in physiology
(Appendix J). All of the experts on panel agreed with this Tai Chi Exercise check list.

The IR and the CVI = 1.000 (Appendix N).

Falls Prevention Program Sessions Compliance Rate in this study

Falls Prevention Education Sessions ‘compliance rate had crossed the 8-Fall
Prevention Education Sessions and- the 24-Tai-Chi exercise sessions (total 32
sessions) and was calculated for all classes-attending participants (N=23). During the
8-Fall Prevention Education Sessions, of the 20 participants in experimental group
75% compliance (6 sessions) was achieved, ranging from 5 to 8 sessions. During 24-
Tai Chi exercise sessions, 75% compliance (18 sessions) of 20 participants in

experimental group had attended, ranging from 12 to 24 sessions.
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A Tai Chi exercise manual, a Tai Chi exercise instructional CD, and a poster
depicting Tai Chi exercises were given to all participants in the experimental group to
facilitate and encourage Tai Chi exercise at their own at homes. Regarding self-
reported home exercise compliance, 100% of participants in experimental group
indicated they had Tai Chi exercised at home at least once a week, 37.9% had Tai Chi
exercised at home more than 4 days per week, and 79.3% had exercised at group
sessions and home more than 5 days per week. Interestingly, 44.8% of participants in
experimental group indicated they had Tai Chi exercised at group sessions and home

7 days per week.

2.7 The Fall Prevention Behaviors for Elders Questionnaire.

The Fall Prevention Behaviors for Elders Questionnaire was used for monitoring
fall prevention behaviors during the past 2-weeks in the experimental group elders
during the intervention period that they had the presence or absence of falls protective
behaviors. The researcher constructed by the Fall Prevention Behaviors for Elders
Questionnaire through a literature review. The process constructing this Questionnaire
was the same that used for The HBFPB guestionnaire.

A 3- response scale was elected as the format for measurement. Each item’s
response was scored from 3 (practiced everyday/ week), 2 (practiced 3-4 days/ week),
and 1 (never practiced). There weren’t any items require reverse scoring. There were
20 items, 2 specialists in gerontological nursing were provided (Appendix J).
Revisions based on the majority of the expert panel were made. All of the expert
panels agreed with this Fall Prevention Behaviors for Elders Questionnaire, therefore

20 items still remained 20. The IR = 0.90 and the CVI = 0.93.
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A positive Fall Prevention Behaviors for Elders Questionnaire was equivalent
to a higher score. The raw scale score is 60 point scales where 20 represents the
lowest possible fall prevention behaviors for elders of an individual and 60 represents
the highest (Appendix O).

The Fall Prevention Behaviors for Elders Questionnaire was tested in 15
elders who have the same characteristics as the sample in study. The Cronbach’s
alpha coefficient method showed that the reliability of this questionnaire was 0.754
and 0. 779 when tested on the 15 elders and 23 elders at the pretest period

respectively.

3. Evaluation research instrument

3.1 The Berg Balance Scale

The Berg Balance Scale (Berg, et al., 1989) was developed from Thai version
of Berg Functional Mobility Test by Chewwasung (2003) and Pichaya (2005) by the
researcher. This test was used for measuring gait and balance. This test was intended
to objectively assess a patient's ability to safely perform several common daily living
tasks. The activities varied from simple tasks, like maintaining one’s stability in
standing, to dynamic tasks which-involve changing the base of support or performing
movements with increasing speed. The test consisted of 14 activities. The rating of
each item ranges from *“0” for inability to perform to “4” for ability to perform the
task safely, and was dependent on the quality of the performance or the time taken to
complete the task. The maximum possible score on this test is 56. The Berg Balance

Test has a good test-retest and interrater reliability (Shumway-Cook & Woollacott,
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2001). A high score indicates a very low risk of falling and a low score indicates a
high risk of falling. As the Berg Functional Mobility Test declines, fall risk increases
non-linearly with scores below 36/56 showing a fall risk of almost 100%. The score
was 46 below indicating an impairment of balance leading to a higher risk for
falls. The period of testing took approximately 15-20 minutes (Chewwasung,
2003).

The Berg Balance Scale was the most powerful functional test among the four
mobility and balance tests (Berg Functional Mobility Test, Tinetti Mobility Score
(TMS), Elderly Mobility Scale (EMS), and Timed Up and Go test (TUG) in
discriminating fallers from non-fallers. Upon the proven high discrimination power
of Berg Functional Mobility Test, 2 items, namely, picking up an object from the
floor and standing on one leg can discriminate fallers from non-fallers. In
discriminating single fallers from multiple fallers, picking up an object from the floor
and placing an alternate foot on a stool were items that were identified (Chiu, Au-
Yeung, and Lo, 2003) (Appendix P).

The Berg Balance Scale was provided to 3 specialists: 2 specialist in
gerontological nursing, and 1 specialist in physiology (Appendix J). Revisions based

on the majority of the expert panel were made.

The Berg Balance Scale was tested in 7 elders who had the same
characteristics as the samples in of the study. The Interrater reliability between 2

investigators was 0.995
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3.2 The Time up and go test

This test was developed from the Thai version of the Time up and go test by
the author Somnok Kulsatidporn (2006). This test was developed from original
version of the TUG test (Podsiadlo and Richardson, 1991). This test was used for
measuring elder’s gait which measures the speed at which someone rises from a
standard chair, walks 3 metre, turns around, walks back and sits in the chair again. A
normal adult should complete the test in less than 10 seconds. The TUG test was also
sensitive (87%) and specific (87%) for identifying adults who are prone to falls. This
scale was tested for content validity by 5 experts in fall prevention in elderly and
gerontology: 4 nursing instructors, a gerontologist, and 2 experts in Tai Chi exercise.
The reliability testing is calculated from the trial data of 7 elders who had the same
characteristics as the samples in the study (Appendix Q).

The Time up and go test was provided to 3 specialists: 2 specialist in
gerontological nursing, and 1 specialist in physiology (Appendix J). Revisions based

on the majority of the expert panel were made.

The Time up and go test was tested in 7 elders who had the same
characteristics as the samples in the study. The Interrater reliability between 2

investigators was 1.000.



93

Steps in delivering a Fall Prevention Program were as follows:

Dayl. This day covered the assessment of the Health Belief pattern for fall
prevention behavior and fall prevention behavior practices as the baseline data before the
start the program. The researcher started the Fall prevention education session following
the “Falls Prevention Education Plan”. The first objective was increasing perceived
susceptibility of the falls by inviting 2 participants to share their fall experiences and
about the details of the fall events, the injuries levels, and feelings about their fall
experiences. Then, the recent statistics of fall in the elders in Thailand and the concept of
falling were presented. Discussion about risks of falls of their fallings. This session took
about 40 minutes.

For the next 20 minutes, the next objective was to increase the perceived
severity of the falls. Discussion about the seriousness of the falls and their
consequences were conducted. The researcher also invited 1-2 participants to shared
their experiences and the difficult consequences of the fall and explain what he/she
had to do in order to cope with consequences of the fall.

After the educational session, the participants were invited to a 45- minute Tai
Chi exercise session that was taught by a Tai Chi expert. The introduction, warm-up
position and form 1 and 2 of Tai Chi exercise were trained. A Tai Chi exercise
manual, a CD in Tai Chi exercise instructional, and a poster depicting Tai Chi
exercise were all given to all the participants in experimental group to facilitate and

encourage Tai Chi exercise at their own at homes.
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Day 2. On this day, the researcher repeated the risks of falling and severity of
falls, then presented a Fall Prevention Program. The objective was to increase the
perceived benefits of falls prevention behavior. The researcher explained falls
prevention strategies to the participants and family members. Next, the researcher
collaborated with the elders and their family members to prevent future falls by
providing the health education including risk reduction, safer use of medications, Tai
Chi exercise method and benefit knowledge, appropriate posture, and environment
modification. The researcher then clarified the positive effects and described the
evidence of effectiveness. In this session, the researcher demonstrated Tai Chi
exercise self-monitoring by using a Tai Chi exercise check list. This session took
about 1.30 hours.

After the educational session, the participants were invited to a 45- minute Tai
Chi exercise session that was taught by a Tai Chi expert. Warm-up position and form

1-2 of Tai Chi exercise were repeated and form 3-5 were trained.

Day 3. On this day, the objective was to decrease the perceived barriers of the
fall prevention behaviors practices. The group was invited to brainstorm all imagined
barriers and find ways to reduce those barriers-in the fall prevention behavioral
practices. The researcher gave the participants a list of commaon barriers in the fall
prevention behavioral practices and supported them in reducing or eliminating
barriers. Informed family member to provide a consultant to the elderly when they
perceived barriers in performing fall prevention behaviors and other problems during

the stages of the program. This session took about 30 minutes.
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For the next 30 minutes, the next objective was to increase the perceived cue
to fall prevention behaviors. The researcher provided the elders on how they can get
the fall prevention behavior information. Reminders were provided to the elder with
Tai Chi exercised poster at the participants’ home. The researcher then encouraged
the family members to discuss the recommended fall prevention program with the
participants and encourage them to perform the falls prevention behaviors.

After the educational session, the participants were invited to a 45- minutes
Tai Chi exercise session that was taught by a Tai Chi expert. Warm-up position and

form 1-5 of Tai Chi exercise were repeated and form 6-9 were trained.

Day 4. This day, the objective was to increase self-efficacy on fall prevention
behaviors by providing the elders with postural changing skills practice. Then, the
researcher and research assistants approached each participant for an evaluation of
postural changing skills until each participant could practice them correctly. Finally, a
summary of the fall prevention education was done. This session took about 1.30

hours. The result of this form was shown in table 3.



Table 3 Comparison of the Fall Prevention Behavioral Scale mean scores in the
experimental group between before and after participation in a Fall prevention

Program for 4 weeks by the independent samples t test

Variables n (23) t p value
Mean (SD)
Pre Behavior 55.04 (4.19) -2.172 .037*
Post Behavior 57.22 (2.36)

* Significance at p<.05
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The results in table 3 showed that, after participation in a Fall Prevention

Program for 4 weeks, the experimental group had significantly higher their mean

score of the Fall Prevention Behavioral Scale than before participated in the program

(p = .037).

After the educational session, the participants were invited to a 45- minutes

Tai Chi exercise session that was taught by a Tai Chi expert. Warm-up position and

form 1-9 of Tai Chi exercise were repeated and form 10-12 were trained.

Day 5. The participants were invited to a 45- minutes Tai Chi exercise session

which ‘was taught by a Tai Chi expert. Warm-up position and form 1-12 of Tai Chi

exercise were repeated and form 13-15 were trained. Then, the researcher and research

assistants approached each participant to monitor the Health belief pattern for falls

prevention behaviors by using the Health Belief Pattern for Fall Prevention Behaviors

in elders’ questionnaire. The result of this form was shown in table 4.
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Table 4 Comparison of the Health Belief Pattern for Fall Prevention Behavior in
Elders Questionnaire (HBFPB) mean scores between the experimental and the control
groups before and after participation in a Fall Prevention Program by the independent

samples t test.

Items Experiment Control Group Independent t
Group test

n (23) n (23)
Mean (SD) Mean (SD) t p value

Pretest HBFPB 275.67 293.78
-2536  .015*

(25.31) (23.07)

Posttest HBFPB 313.90 293.35
3.005 .004*

(24.20) (22.174)

* Significance at p<.05

The results in the table 4 showed that, before participation in a Fall Prevention
Program, the experimental group had significantly lower mean scores than the control
group (p = .015) for the Health Belief Pattern for Fall Prevention Behavior in Elders
Questionnaire. After participation in a Fall prevention Program, the experimental
group had significantly higher mean scores than the control group (p = .004) for the
Health Belief Pattern for Fall Prevention Behavior in Elders Questionnaire.

Comparison of the each domain of the Health Belief Pattern for Fall
Prevention Behaviors in Elders Questionnaire mean scores between the experimental
and the control group before and after participation in a Fall Prevention Program by
the independent samples t test found that after participation in a Fall Prevention
Program, the experimental group had significantly less mean score of the perceived

barrier than the control group (p = .000), had significantly higher mean score of the
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perceived risk of falls, the perceived cue to action and the perceived self-efficacy of
fall prevention behavior practice than the control group (p = .004, .042, and .011
respectively). However, the experimental group had mean score of the perceived
severity of falls and the perceived benefit of fall prevention behavior practice not
significantly different from the control group (p = .657 and .745 respectively)

(Appendix R).

Day 6. The participants were invited to a 45- minute Tai Chi exercise session
that was taught by a Tai Chi expertise. Warm-up position and form 1-15 of Tai Chi
exercise were repeated and form 16-18 were trained. Data analysis of the Health Belief
Pattern for Falls Prevention Behaviors in elders’ questionnaire was done. The
researcher and research assistants approached each participant until they could ensure

that the participants had gained the fall prevention behavior knowledge correctly.

Day 7. The participants were invited to a 45- minutes Tai Chi exercise session
that was taught by a Tai Chi expert. Warm-up position and form 1-18 of Tai Chi

exercise were repeated.

Day 8. The participants were invited to a 45- minute Tai Chi exercise session
that was taught by a Tai Chi expert. Warm-up position and form 1-18 of Tai Chi
exercise were repeated. Then, the researcher and research assistants approached each
participant for evaluation of the Tai Chi Exercise Skills until each participant could
correctly practices to ensure that the participants had gained the skills needed for Tai

Chi exercise.
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Research assistants’ preparation

For the purpose of the study, five research assistants are needed for assessment
inclusion and exclusion criteria, pre-test and post-test outcome assessments, a fall
prevention program including a fall prevention education sessions, Tai-Chi exercise
sessions, and monitoring the elder’s Tai-Chi exercise and fall prevention behavioral
practice. They were trained to correct assessment inclusion and exclusion criteria, pre-
test, post-test, and other details through out the program.

The research assistants in this study were 2 registered nurses who have
experiences in caring for the elders in the hospital, and 5 health volunteers who have
experience in caring for the elders in the community. The researcher spent a total 36
hours for orientating and training the 7 research assistants: the purposes, the methods,
and details of the study processes; and concerning and safety awareness during taking
care for the participants; protection of the participant rights; and the role of one
another. Moreover, they were trained for data collection in real situations and
demonstrated understandings of the instructions until the agreement of every test were
accepted to be one hundred percent. The training curriculum for research assistants is

shown in Table 5.



Table 5 Training curriculum for the researcher assistances
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The training curriculum for Research Assistances (RA)

The RNs RA
Assessment Inclusion &
Exclusion criteria and outcome
assessment

1. Learning all forms

2. Practice in the laboratory

3. Practice in the Community
Falls Prevention Education
Sessions

1. Learning and understanding
2. Practice in the Community
Tai Chi exercise Sessions

1. Learning and understanding
2. Practice with the expert
Monitoring the Intervention
1. Learning all forms

2. Practice in the laboratory

3. Practice in the Community
Total

Time
(Hrs.)

16

36

Health volunteers RA
Assessment Inclusion &
Exclusion criteria and outcome
assessment
1. Learning Inclusion & Exclusion
criteria forms
2. Learning to assist in outcome
assessment process
3. Practice in the laboratory
4. Practice in the Community
Fall Prevention Education
Sessions
1. Learning and understanding
2. Practice in the Community
Tai Chi exercise Sessions
1. Learning and understanding
2. Practice with the expert
Monitoring the Intervention
1. Learning all forms
2. Practice in the laboratory
3. Practice in the Community
Total

Time
(Hrs.)

0.50

0.50

16

36
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Data collection

After obtaining the permission to conduct a study from the Ethical Review
Committee for Research Involving Human Subjects and/ or Use of Animals in
Research, Health Science Group Faculties, Colleges and Institutes, Chulalongkorn
University, Thailand and the Ministry of Public Health. The data collection
procedures were facilitated step by step as follows:

1. The researcher conducts phasel (Preparation phase) as follows:

1.1 The elders who had experienced at least 1 fall within a 12-month
period prior to participation in the study in each setting were contacted. The researcher
informed the elders about the purpose, risk, and benefits of the study. Furthermore, to
minimize potential harm to the participants, the participants were informed that they
can withdraw from the study at any point of time without jeopardizing their care. Also
during participating in the study, they could ask questions or refuse to answer some
questions. Then, the researcher requested permission to include the elders in the
study. Each elder signed or thumb printed the consent form if he/she agreed to
participate inthe study.

1.2 The researcher assessed information for-the baseline or pre-test data in the
experimental group including the Berg Balance Scale, the Time up and Go Test,
Health belief pattern for fall prevention behavior in elder questionnaire, and Fall
prevention behavior practice. The participants in the control group were assessed by
the Berg Balance Scale, the Time up and Go Test, Health belief pattern for falls
prevention behavior in elder questionnaire. Then, it is the time period the researcher

prepared the elders for the fall prevention knowledge and skills.
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1.3 In this phase, the participants and family members in the experimental
group were invited for 4 falls prevention education sessions and 8 Tai Chi exercise
training sessions. The sessions were to ensure that the participants in experimental
group had already belief about fall prevention behavior, and to gain knowledge and
skills for fall prevention behaviors. At the end of the fall prevention education, the
participants were re-assessed for the health belief pattern for fall prevention
behaviors. Moreover, at the end of Tai Chi exercise training sessions, the participants
were evaluated for Tai Chi exercise skill evaluation development.

2. The researcher conducted phase 2 (Fall prevention practice phase) as
follows:

After finishing an 8-days preparation phase, the participants had been oriented
to the knowledge, developed belief for fall prevention, were motivated, and had
acquired Tai Chi exercise skills; it was time for real practice.

The participants were encouraged to practice fall prevention behavior and
invited to practice Tai Chi exercise in group sessions 3 days/week throughout 8-
weeks of intervention or they attended the 24-Tai Chi exercise sessions at the Faculty
of Nursing, Burapha University. During this phase, the participants were encouraged
to practice Tai Chi exercise at home and self-monitor their Tai Chi‘exercise through a
Tai Chi exercise check list. The researcher provided consultation over the phone or
visits when there was an immediate problem.

3. In order to evaluate the effect of the program, the research assistants re-
assessed the Berg balance Scale and the Time Up and Go Test’s participants in both

the experimental and the control groups at the end of 8" week after the program.
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Protection of human subjects

The research proposal, research instruments, and participant consent form were
submitted for review and approval to the Ethical Review Committee for Research
Involving Human Subjects and/ or Use of Animal in Research, Health Science Group
Faculties, Colleges and Institutes, Chulalongkorn University, Thailand (Appendix S).
Potential participants were given an information sheet (Appendix T) describing the
study and an opportunity to ask and express concerns prior to giving informed consent
(Appendix U). All participants were informed of their ability to decline participation
or withdrawal from the study at any time. Participants’ names will be replaced by code

numbers. No participant names will be linked to the research publication.

Exercise related-injuries in this study

Because of the high risk of falls for participants, during the 8-day Tai Chi
exercise training and through the 8-week intervention, the participants were closely
monitored by the research staff. The researcher prepared the strong chairs for
everyone; the participants could hold their or had a seat during the exercise when
he/she felt unstable. In addition, -the researcher. and staff had encouraged the
participants to report any negative signs or symptom resulting from exercise in their
classes and homes. No exercise related-injuries occurred among study participants
during the 8-week trial.

However, during the first 3 days of Tai Chi exercise training, 5 participants
(20%) reported their mild muscle pains in their shoulders and thighs. The nurse

researchers performed and reported a normal physical examination of them. All of the



104

participants were psychologically supported and encouraged to keep attending the Tai
Chi classes and permitted to stop and sit a while during the training period if they

wanted. After 5-days of Tai Chi exercise training, no report muscle pain occurred.

Data Analysis

Statistical procedures were performed on SPSS (Statistical Package for the
Social Sciences) versions 13 for Windows.

Part 1 Comparison of the demographic characteristics and the characteristics
related to functional and mental status of the samples by using Mann-Whitney U test.

Part 3 Comparison the mean score of the Health Belief Pattern for Fall
Prevention Behaviors in Elders Questionnaire and the Fall Prevention Behaviors for
Elders Questionnaire by using the independent t test.

Part 3 Comparison of the extraneous variables between the experimental and
the control groups by using the paired t test.

Part 4 Comparison of the Berg Balance Scale and the Time up and Go test

mean scores between and within groups by using the paired t test.
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CHARPTER IV

RESULTS

The results of the research findings are presented in two sections. The first
section describes and compares characteristics of participants in the experiment and

control groups. The second section presents findings congruent with the hypotheses.

Demographic Characteristics of the Samples

Seventy-Seven elders who met the criteria were approached to participate in
the study, and 64 subjects agreed to join. 13 potential subjects (16.88%) refused
participation.

There were 32 elders in the experimental group and 32 elders in the control
group. Twelve elders (17.39%) dropped from the study: six elders (18.75%) from the
experimental group, and six elders (18.75%) from the control group. The reasons for
withdrawal from the experimental group were: ‘4 ‘elders (66.67%) were to time
conflict (busy with their works), 1 elder (16.67%) due to health-related causes, and 1
elder (16.67%) elder feel didn’t have any friends. The reasons for withdrawal from
the control group were 3 elders (50%) transfer to other facility (they made changed in
their doctor to private providers and they didn’t want to participate the study any
further) (they lived in the same house), 1 elder (16.67%) was time conflict (busy with

her work), 1 elder (16.67%) was traveling to another city, and 1 elder (16.67%) had
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practiced the Tai chi exercise everyday after participate the study. There are 52
subjects, 26 in the experimental group and 26 in the control group. However, 3
subjects in experimental group and 3 in control group were cut off because they can
not being a match paired. Finally, there are 46 subjects, 23 in the experimental group
and 23 in the control group were matched pairs and further analyzed.

For minimized the extraneous variables confounded to outcome variables, the
following variables were used to matched paired for the experimental and control
groups.

1. Age: no different more than 5 years

2. Gender: same gender

3. Falls experience in the 12-month prior to participating in the study

consisted of 1 fall, 2-3 falls, and >3 falls.

The data of matched paired between the experimental and the control groups

are shown in Table 6.
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Table 6 The matched paired between the experimental and the control groups.

Number Experimental group Control group

of pairs Age  Gender Falls Age  Gender Falls

1 69 Female 6 66 Female 10
2 67 Female 1 67 Female 1
3 68 Female 2 64 Female 2
4 67 Female 3 67 Female 3
5 70 Female 2 70 Female 2
6 80 Female 3 78 Female 2
7 69 Female 3 71 Female 3
8 66 Female 1 72 Female 1
9 68 Female X 67 Female 1
10 72 Female 1 74 Female 1
11 66 Female 1 65 Female 1
12 64 Female 3 60 Female 3
13 67 Female 2 62 Female 2
14 77 Female 2 72 Female 2
15 67 Female 1 66 Female 1
16 72 Male 1 75 Male 1
17 63 Female 3 63 Female 2
18 70 Female 1 73 Female 1
19 73 Male 1 76 Male 1
20 65 Female 6 66 Female 5
21 67 Male 10 69 Male 5
22 74 Female 2 73 Female 3
23 76 Female 3 72 Female 3
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Table 7 Comparison of the extraneous variables between the experimental and the
control group before and after participation in a Fall Prevention Program by the

paired t test.

Variables Total Experiment Control Paired t test
Group Group
N (46) n (23) n (23)

Mean (SD) Mean (SD)  Mean (SD) t p value

Age 69.24 69.43 69.04
643 527
(4.50) (4.32) (4.77)
Falls experience in
the 12-month prior 2.57 2.57 2.57
o .000  1.000
to participating in (2.15) (2.17) (2.17)
the study

* Significance at p<.05

The results in table 6 and 7 showed that the experimental group had age,
gender, and falls experience in the 12-month prior to participating in the study no

significantly different from the control group (p = .527 and 1.000 respectively).

The detail demographic characteristics of the subjects in the experimental and

the control group are shown in Table 8.
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Table 8 Demographic Characteristic of the Experimental and Control Groups.

Items Experimental Control Total Mann-Whitney
Group Group U
n (23) n (23) N (46)
N (%) N (%) N (%) z p <.05
Gender .000  1.000
Female 20 (87.0) 20 (87.0) 40 (87.0)
Male 3(13.0) 3 (13.0) 6 (13.0)
Age -1.218 223
60 — 65 years old 6(26.1) 1(4.3) 7 (15.2)
66 — 70 years old 8 (34.8) 12 (52.2) 20 (43.5)
71 - 75 years old 8 (34.8) 7(30.4)  15(32.6)
76 — 80 years old 1(4.3) 3 (13.0) 4 (8.7)
Marital Status -.376 707
Single 0 3(13.0) 3 (6.5)
Marry 10 (43.5) 7 (30.4) 17 (37.0)
Widowed/ Divorced/ 13 (56.5) 13 (56.5) 26 (56.5)
Separated
Education -.215 .829
No study 7 (30.4) 7(304)"  14(30.4)
Primary school 15 (65.2) 16 (69.6) 31 (67.4)
Bachelor 1(4.3) 0 1(2.2)
Religion .000 1.000
Buddhist 23 (100) 23 (100) 46 (100)
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Table 8 Demographic Characteristic of the Experimental and Control Groups

(Continued).

Items Experimental Control Total Mann-Whitney
Group Group u
n (23) n (23) N (46)
N (%) N (%) N (%) Z p<.05
Career -.792 428
House workers 18 (78.3) 15 (65.2) 33 (71.7)
Laborers 1(4.3) 4 (17.4) 5(10.9)
Trades person 4(17.4) 4(17.4) 8 (17.4)
Income -.751 453
<500 9(39.1) 8 (34.8) 17 (37.0)
501 - 1000 2(8.7) 4 (17.4) 6 (13.0)
1001 - 2000 1(4.3) 6 (26.1) 7(15.2)
2001 - 3000 4(17.4) 2(8.7) 6 (13.0)
> 3000 7 (30.4) 3(13.0) 10 (21.7)
Payment -1.089 276
Government 8 (34.8) 5(21.7) 13 (28.3)
services
Universal Health 14 (60.9) 16 (69.6) 30 (65.2)
Care
Coverage
Scheme
Social security 1(4.3) 0 1(2.2)
Self - pay 0 2 (8.7) 2 (4.3)
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Items Experimental Control Total Mann-Whitney
Group Group u
n (23) n (23) N (46)
N (%) N (%) N (%) Z p<.05
Live with -1.188  .235
Live alone 0 3 (13.0) 3 (6.5)
Live with spouse 1(4.3) 2 (8.7) 3 (6.5)
Live with children 13 (56.5) 12 (52.2) 25 (54.3)
Live with spouse & 9(39.1) 3(13.0) 12 (26.1)
children
Live with relative 0 3 (13.0) 3 (6.5)
Relation with --1.014 310
Caregivers
Don't have 0 2 (8.7) 2 (4.3)
Daughter/ Son 17 (73.9) 17 (73.9) 34 (73.9)
Daughter/ 1(4.3) 0 1(2.2)
Son in-law
Grandchild 5 (21.7) 3 (13.0) 8 (17.4)
Relatives 0 1(4.3) 1(2.2)
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Table 8 Demographic Characteristic of the Experimental and Control Groups

(Continued).

Items Experimental Control Total Mann-Whitney
Group Group u
n (23) n (23) N (46)
N (%) N (%) N (%) Z p<.05
Amount of chronic -474 .636
Diseases
Healthy 3(13.0) 4 (17.4) 7 (15.2)
Have 1 disease 12 (52.2) 13 (56.5) 25 (54.3)
Have 2 diseases or 8 (34.8) 6 (26.1) 14 (30.4)

more

Table 8 showed the demographic characteristics of the experimental and
control group and revealed that the most of them (87.0%) were female. The majority
of the experimental group was 66-75 years old and 66-70 years old in the control
group. Most in both groups were widowed/divorced/separated (56.5%) and graduated
from primary school (67.4%). All of the samples were Buddhists. For their careers,
the majority in both groups were house workers (71.7%). Interestingly, most of the
participant in the both groups (37.0%) had an income below 500 Baht per month.
65.2% of the subjects had health insurance which was paid by the Universal Health
Care Coverage Scheme. Most of the participants in both groups took the amount of
medications 1-3 kinds and 15.2% took more than 4 kinds. Most of the participants in

both groups (54.3%) lived with their children and most of their caregivers (73.9%)
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were their daughters or sons. The majority of the samples in both groups (54.3%) had
only one chronic disease. In addition, all these variables between the experimental
and control groups were compared by Mann-Whitney U test and showed that there

was no significant differences of these variables.

The hypotheses testing

Mean score differences of the Berg Balance Scale and the Time Up and Go
Test between the experimental and the control group were examined at pretest and
posttest.

The results answered the hypotheses as follow:

1. The elders who participate in a Fall Prevention Program had significantly
improved gait and balance than ones who do not participate in the program.

2. The elders who participate in a Fall Prevention Program had significantly

different their gait and balance before and after the program.
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Table 9 Comparison of the Berg Balance Scale (BBS) scores between the
experimental and the control group before and after participation in a Fall Prevention

Program by the paired t test.

Items Experiment Control Group Paired t test
Group
n (23) n (23)
Mean (SD) Mean (SD) t p value
Pretest BBS 47.83 48.26
298 .769
(5.18) (5.96)
Posttest BBS 52.52 45.00
-5.237  .000*
(2.64) (7.80)

* Significance at p<.05

The results in table 9 showed that, before participation in a Fall Prevention
Program, the experimental group had no significantly the Berg Balance Scale mean
scores lower than the control group (p = .769). After participation in a Fall Prevention
Program, the experimental group had significantly the Berg Balance Scale mean

scores higher than the control group (p = .000).
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Table 10 Comparison of the Time Up and Go Test mean scores between the
experimental and the control group before and after participation in a Fall Prevention

Program by the paired t test.

Items Experiment Control Group Paired t test
Group
n (23) n (23)
Mean (SD) Mean (SD) t p value
Pretest TUGT 16.04 14.04
-1.370 184
(6.13) (3.44)
Posttest TUGT 11.35 15.09
4.142 .000*
(2.33) (3.91)

* Significance at p<.05

The results in table 10 showed that, before participation in a Fall Prevention
Program, the experimental group had no significantly the Time Up and Go Test mean
scores higher than the control group (p = .769). After participation in a Fall
Prevention Program, the experimental group had significantly the Time Up and Go

Test mean scores lower than the control group (p = .000).
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Table 11 Comparison of the Berg Balance Scale and the Time Up and Go Test mean
scores in the experimental and the control group before and after participation in a

Fall Prevention Program by the paired t test.

Variables n Pretest Posttest Paired t test

Mean(SD) Mean(SD) t p value

Berg Balance Scale
Experiment group 23~ 47.83 (5.18) 52.52 (2.64) 6.642 000*
Control group 23 48.26 (5.96) 45.00 (7.80) -2.319 030*
Time Up and Go Test
Experiment group 23 16.04 (6.13) 11.35(2.33) -3.728 .001*

Control group 23  14.04 (3.44) 15.09 (3.91) 1.910 .069

* Significance at p<.05

The results in table 11 showed that after participation in a Fall Prevention
Program, the Berg Balance Scale mean scores in the experimental group were
significantly higher than'before participation in a Fall Prevention Program (p = .000),
while the control group had significantly the Berg Balance Scale mean scores lower
than before the program (p = .030).

In addition, after participation in a Fall Prevention Program, the Time Up and
Go Test mean scores in the experimental group were significantly lower or better than
before participation in a Fall Prevention Program (p = .001), while the control group
had no significantly Time Up and Go Test mean scores higher or worse than before

the program (p = .069).
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Summary

The data of 23 match paired subjects in a Falls Prevention Program
experimental and control group were analyzed for answering the hypotheses.
Hypotheses testing were tested by paired t test for the Berg Balance Scale and the
Time up and Go test mean scores.

The characteristics of the subjects in the experimental and the control group
were not significantly different at the pretest. The analysis results showed that before
begin a Falls Prevention Program, the Berg Balance Scale and the Time up and Go
test mean scores were no difference.

After a Fall Prevention Program, the Berg Balance Scale in the experimental
group were significantly higher than the control group (p = .000) and, the Time up
and Go test mean scores in the experimental group were significantly lower or better
than the control group (p = .000). It can be concluded that the elders who participate
in a Fall Prevention Program had significantly improved their gaits and balances than
ones who do not participate in the program. These study results were congruent with
the first hypotheses.

The analysis results also showed that after participation in a Fall Prevention
Program, the experimental group had: significantly increase the Berg Balance Scale
mean scores (p =.000) and had significantly decreased the Time up and Go test mean
scores than before participated the program (p = .001). It can be concluded that the
elders who participate in a Fall Prevention Program had significantly improved their

gaits and balances. These study results were congruent with the second hypotheses.
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In addition, the results also showed that at the end of the program, the control
group had significantly decrease the Berg Balance Scale mean scores (p =.030) and

had no significantly increased the Time up and Go test mean scores than before the

program (p = .069).
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CHARPTER YV

DISCUSSION

This charter presents the summary of the study, a discussion of the research
findings. It explores the effect of a Fall Prevention Program on the Berg Balance
Scale, the Time Up and Go test, and the Health Belief Pattern for Fall Prevention
behavior in Elders; Theoretical aspects of a Fall Prevention Program. In addition, the
implications for nursing practice, nursing education, national health policy, and

recommendations for future research are described.

Summary of the Study

A Fall Prevention Program to improve gait and balance of community-

dwelling elders in this study was the trial involved an 8-week period. The program

was constructed by applying the Health Belief-model, Knowles’ adult learning
principle, and considerations for -normal aging changes. The program included a 4-
days fall prevention education sessions which informs and explains knowledge about
falls and a Fall Prevention Program for the elders followed “A Fall Prevention
Program Manual”, typically 1-1.30 hours., and Tai Chi Group Exercise Sessions
meant providing Tai-Chi exercise benefit knowledge and the 18 forms Tai chi

training, guidance, and positive reinforcement followed “A Tai-Chi exercise manual”,
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a CD-Rom of the Tai Chi Master performing the 18 form taught, and a poster
depicting 18 forms Tai Chi exercise. Begin with group training sessions 30-45
minutes X 8 days continuously and then had group exercises 30-45 minutes x 3 days
per week though a 8-week of intervention.

The results of the study found that the elders who participated in a Fall
Prevention Program had significantly higher mean scores of the Berg Balance Scale
and significantly lower mean scores or better scores of the Time up and Go test, than
ones who did not participate in the program (p < .05).

Furthermore, the analysis results also showed that after participation in a Fall
Prevention Program, the mean scores of the Berg Balance Scale in the experimental
group were significantly higher and the means scores of the time up and Go test were
significantly lower or better than before the program (p < .05). In contrary, the control
group had significantly lower mean score of the Berg Balance Scale (p < .05) and
had no significantly higher or worse mean scores of the Time Up and Go Test than
before the program (p = .069).

It can be concluded that the elders who participated in a Fall Prevention
Program had significantly improved their gaits and balances and had significantly
different their gait and balance before and after the program. The following finding

discussion is presented.
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Discussion

The effect of a Fall Prevention Program

The Berg Balance Scale

The results of the study found that the elders who participated in a Fall
Prevention Program had significantly higher mean scores of the Berg Balance Scale
than ones who did not participate in the program. In addition, the elders who
participate in a Fall Prevention Program had significantly improved their gait and
balance.

The elders who participated in a Fall Prevention Program included a 4-day fall
prevention education sessions, an 8-day exercise training sessions, and then had
group exercises 30-45 minutes x 3 days per week though an 8-week of intervention.

In the preparation phase in the program (an 8-day session) was very
importance time to develop the participants in the experimental group about the
health belief pattern for fall prevention behaviors. A 4-education fall prevention
behaviors session and an 8-Tai Chi exercise session which were guided by the
constructed of the Health Belief Model, Adult learning principles, and considerations
about normal aging changes related learning ability. in the elders, could significantly
improve the health belief pattern about fall prevention behaviors in the experimental
group.

After a 4-education fall prevention behaviors session, the participants in the
experimental group had significantly higher mean score of the Health Belief Pattern
for Fall Prevention Behavior in Elders Questionnaire than the control group (p < .05).

In addition, after participation in a Fall Prevention Program for 4 weeks, the
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experimental group had significantly higher their mean score of the Fall Prevention
Behavioral Scale than before participated in the program (p = .037).

Health Belief about fall prevention behaviors in elders was the individual
belief that the consequences of a fall as very severe, there was a susceptibility to a
fall, that there was perceive protective action that was very effective. These
individuals saw few costs or barriers to have falls prevention behavioral practices for
prevent falls, they had cue to actions and had self-efficacy in fall prevention
behavioral practices and exercise by Tai-Chi exercise. Finally, they had have
routinely in fall prevention behavioral practices which included fall risk reduction,
safety medications use, home modification, safety changing position practices, and
Tai Chi exercise 30-45 minutes x 3 days per week though an 8-week of intervention.

The results of the study found that, after participation in a Fall Prevention
Program for 4 weeks, the experimental group had significantly higher their mean
score of the Fall Prevention Behavioral Scale than before participated in the program
(p = .037). The results of routinely fall prevention behavioral practices of the
participants were that, participants who participated in this program could improve
their gaits and balances and had significantly improve their Berg Balance Scale scores
than ones who did not participate in the program.

The results of the study confirmed that Tai Chi exercise benefited to increase
balance in the elders. The specific therapeutic elements of Tai Chi exercise which
were explored by Wolf (1997) included continuous and slow movement could
increased once mastered, during loading onto that limb 70% of body weight shifting
to the other leg was the majority of lower extremity muscle strengthening; straight

and extended head and trunk positioning promote flexibility; trunk, head, and
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extremity rotation in circles create a strong rotational component; symmetrical and
diagonal arm and lower extremity movements promoted arm swing in gait and
increased trunk rotation around the waist; constant shifting to and from the right and
left legs emphasized progressively more displacement of body mass developed skill at
ultimately achieving unilateral weight and balance through self-awareness of
limitations in postural stability in elders.

In addition, Tai Chi might improve the ability to control balance by training
the mind and body to integrate balance-related sensory information and by helping an
individual to develop a greater “awareness" of both body position and limits to
stability.

The useful techniques to potentially increase the balance and confidence in
one’s ability to move in the environment were at least 3 forms of a 18-forms Tai Chi
exercise in this study. The 11™ — 13™ form were slow and purposeful heel-to-toe
(forward) or toe-to-heel (backward) movement of the feet while shifting the weight of
the body in a rhythmic motion in coordination with breathing (11 Scooping from the
sea and looking at the sky, 12 Undulating waves, 13 The flying dove spread its
wings).

In the 15" forms of a 18-forms Tai Chi movements (The wild goose flying)
which practiced standing on the toe and forefoot or plantar loading which mainly
located in the anterior—-medial areas of the foot were not only enhanced muscle
strength, but also improved the somatosensory input in the great toe region to assist in
balance control to a greater extent than would be achieved with normal walking (Mao,

Li, and Hong, 2006).
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Practicing Tai Chi Exercise in the 17" forms of an 8-form Tai Chi movements
(Bouncing a ball with steps) which practiced standing on one leg was probably help
the elderly to increase muscle contraction time and thus may enhance muscle strength
and endurance. This might help manage and simulate the activities that were
encountered during daily activities, such as stepping over an obstacle and pulling on
long trousers when dressing (Chau and Mao 2006).

This finding was consistent with a previous research reported that a 3-time-
weekly (18 sessions) exposure to Tai Chi in a 1 hour x 8 weeks trial involving the 11
elders with 68-92 years old who live in a public housing facility in USA, could
improve balance (a single stance balance test) in the elders in within group (Ross et
al, 1999). In addition, this study result was congruent with Zhang et al (2005) who
investigated the effect of a 24-form Tai Chi exercise program in 1 hour x 7
times/week for 8 weeks in community-dwelling elder in China, and found that short
term Tai Chi exercise program can improve balance (a single stance balance test).
Both studies revealed that the frequency of tai Chi exercise had to consider that more
short time period, more frequency in Tai Chi exercise. However, the measurements
for balance assessiment among these 3 studies were differently. Ross et al, (1999) and
Zhang et al (2005) assessed the balance ability by-using a single stance balance test.
In this study, the balance ability was accessed by using The Berg Balance Test which
was the most powerful test in discriminating fallers from non-fallers, among The
Berg Balance Test (BBS), Tinetti Mobolity Score (TMS), Elderly Mobility Scale
(EMS), and Time up and Go test (TUG) (Chiu, Au-Yeung and Lo, 2003).

Moreover, this study showed the effect of Tai Chi exercise in the shorter time

than other studies, such as Li et al (2004) who conducted RCT studied a 24-form of
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the classical Yang style Tai Chi exercise in the elders. The subjects practiced Tai Chi
exercise 3 times/ week x 6 months, the results showed that the Berg Balance Scale
scores in the experimental group were significantly improved than the control group.

In this study, the participants also practiced exercise at home following a Tai
Chi exercise CD or poster. The self monitoring about tai Chi exercise at home found
that 87.5% of the participants practice Tai Chi exercise independently at home and
group session at least 5 time/week, 35-40 minutes/ time. Mclnnes et al. (2004)
suggested one of the key implications for developing a fall prevention program that; it
should be ensure that program is flexible enough to accommodate participants’ needs
and interests. Therefore, it can be assumed that this Fall Prevention Program is
additional successful in term of participants’ compliance.

In this study also found that the elders who participate in a Fall Prevention
Program had significantly improved their the Berg Balance Scale mean scores (p
<.05). It meant that Tai Chi exercise could improve individual balance in elder when

practice Tai Chi exercise at least 5 times/week, 35-40 minutes/ time.

The Time up and Go test

The results of the study found that the Time up and Go test'mean scores in the
experimental group were significantly lower or better than the control group (p < .05).
In addition, after participation in a Fall Prevention Program, the experimental group
had significantly lower or better mean score of the Time up and Go test than before
participation in the Program (p = .001), while the control group had no significantly
higher or worse mean scores of the Time Up and Go Test than before the program (p

= .069). It can be concluded that the elders who participated in a Fall Prevention
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Program had significantly improved their gait than ones who did not participate in the
program.

This study was congruent with Murphy and colleagues (2005) who examined
the effect of Yang style 5-form Tai Chi exercise, 60-90 minutes/ time x 2 times/week
x 12 week, found that the Time up and Go test scores were significantly better than
pretest (p = .000). However, there was no control group in Murphy’s study. In
addition, the result of this study was consistent with Taggart’s study (2002) which
found that after control by time for 3 months, then the subjects practiced 10 forms of
Tai Chi exercise x 2 times/ week x 3 months, the results show that Time up and Go
test scores were significantly improved.

With increase age, the temporal and spatial parameters of gait initiation were
smaller, slower, more variable, and less forceful in both the mediolateral (ML) and
anteroposturior (AP) directions (Hass, 2004). Cummings and Nevitt (1989) suggested
that the inability to generate sufficient momentum during gait initiation might cause
people to fall. In addition, the alterations in posture, movement patterns, and gait
among older individuals might be caused by varying degree of slowed movement,
reduced range of motion (ROM), reduced muscle strength, ‘increased flexed posture,
reduced rotational movements; especially in the trunk, reduced arm swing, and
decreased unilateral weight shifts and-stance times. In fact, as people age, axial
movements, and motions at the cervical spine becomed more limited, while trunk
postural muscles tended to be more slowly engaged when upper extremity motions
were made (Wolf, 1997).

This study consistentd with Hass et al (2004) that Tai Chi forms involved

transitioning from double-limb to single-limb support, thus emphasizing dynamic
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weight shifting to a narrowing base of support (Hass et al, 2004). Some studies had
quantified the changes in motor coordination or postural control that occured after Tai
Chi training (Mak and Ng, 2003). It can conclude that the results of the study
confirmed therapeutic elements of Tai Chi exercise benefited to increase gait ability in

elders.

Summary

The results of this study added supportive to the use of Tai Chi as a form of
exercise in the elders. In particular, Tai Chi exercises as a safe and enjoyable form of
exercise that could be learned in a short period of time. The physiologic benefits
indicated that Tai Chi exercises were valuable as a method of improving gaits and
balances in the elders especially in one who had a high risk of fallings. Tai Chi
exercises had several appealing advantages over other forms of exercises including it
didn’t require any special clothing or equipment and therefore was less expensive,
once the movement was learned, it could be practiced individually at home or in a
group setting, and finally, the simple, soft, and fluid movements were ideally for the

elders (Schaller, 1996).

The Theoretical aspects of aFall Prevention Program

This research finding demonstrated that a Fall Prevention Program in this
study effectively improved gait and balance in community-dwelling elders. In
addition, it was proved that applying constructs of the Health Belief Model (HBM)

into a Fall Prevention Program can be valuable. The Health Belief Model was used to
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understand health behavior changes and possible reasons for health actions (Becker
and Rosenstock, 1984) and it was very useful in guideline development for a Fall
Prevention Program which included fall prevention education sessions and Tai Chi
exercise sessions.

It can be explored regarding a Fall Prevention Program which applied by the
constructed of the Health Belief Model, Adult learning principles, and considerations

about normal aging changes related learning ability in the elders, as follow:

Perceived severity of a fall

A perceived severity of a fall was when the individual believed that a fall
would have at least a moderate to severe affect on some components of the individual
life or on the well-being of the individuals. Knowles (1990) believed that adult were
problem centered in their orientation to learning and will learn when they perceived a
need. Providing incident of falls in community-dwelling elders, discussion about their
own falls experiences and severity or effect of falls might increase awareness of falls
and increase the elders’ desire for falls prevention learning.

The results showed that after participation-in a Fall Prevention Program, the
experimental and the control groups had no significantly different-mean score of the
perceived severity of a fall. However, before and after the program, the both groups
had the mean score higher than 80%.

All participants in this study had at least 1 fall within 12 month prior to
participation in the study. It can be assumed that their falls experienced made the
participants already had the realistic perception of the facts concerning falls and theirs

consequences which could be physical injury, such as a bone fracture or head injury,
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disability, a financial burden, psychological effects and the susceptibility to recurrent
falls.

If an individual perceived the severity of the consequences of a fall, then that
same person might recognize the susceptibility of an actual event and realize personal

susceptibility.

Perceived susceptibility of a fall

Perceived susceptibility of a fall was when the individual believed that he or
she was personally susceptible of a fall. The results in this study showed that before
and after participation in a Fall Prevention Program, the experimental group had
significantly higher mean scores of the perceived risk of falls than the control group
(p = .010 and .004 respectively). Perceived susceptibility should be replaced with
their experiences of falls.

However, a previous study found that some elders had the idea that a fall was
fatalism; they could not stop themselves from falling because of God’s will (Machen,
Dickinson, Horton, and Kapoor, Available from http://64.233. 167). Some elders had
believed that falls were the part of the normal aging process, so they could not prevent
it. To be able to perceive the susceptibility of falls, the participants should have a
realistic perception of the facts concerning their own fall risk factors and an
understanding that falls could be prevented by minimizing their risks of falls.

People from different regions of the world might accept the perception of their
own susceptibility to having falls but with those realizations there must be

expectations associated with possible outcomes of the event.
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Perceived benefits of fall prevention behavioral practice

Perceived benefits of fall prevention behavioral practice was when the
individual believed that being involved fall prevention behavioral practice would be
beneficial by reducing the individual’s susceptibility to a fall. In this study, in order to
promote the participants’ perceived benefits of fall prevention behavioral practice, the
researcher promoted the benefits of fall prevention strategies including fall prevention
behavioral practice and Tai Chi exercise.

The results of the study found that after participation in a Fall Prevention
Program, the experimental and the control groups had no significantly different mean
score of the perceived benefit of fall prevention behavior practices. However, before
and after the program, the both groups had the mean score of the perceived benefit of
fall prevention behavior practices higher than 80%. It could be explained by the facts
that the participants in the both groups had their fall experiences for a period of time;
the situations might encourage them to have falls prevention behaviors and seek more
information about falls prevention strategies. Moreover, before the program, the both
groups were explained about the benefit of the program and were encouraged to
participate in a Fall Prevention Program by the researcher and staffs at the local health
centers.

While many elders could recognize the benefits of fall prevention behavioral

practice, they could also identify certain barriers to attaining these benefits.
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Perceived barrier of fall prevention behavioral practice

Perceived barrier of a fall prevention behavioral practice was when the
individual believed that the action of a fall prevention behavioral practice did not
entail overcoming important barriers such as cost, inconvenience, pain or
embarrassment. A qualitative study showed that the barriers, which prevented action
in a fall prevention program, were denial of age, a fatalistic attitude, a lack of
knowledge, and the lack of information (Machen et al Available from http://64.233.
167).

In this study reduced perceived barrier of a fall prevention behavioral practices
through discussion about perceived barrier of a fall prevention behavioral practices’
participants and brainstorming to find out or faced to overcome each barrier. In
addition, to reduce perceived barrier of a fall prevention behavioral practices, this Fall
Prevention Program sessions were conducted at the Faculty of nursing, Burapha
university, Chonburi: Thailand, where were completely facilities for organization the
Fall Prevention education sessions and Tai Chi exercise sessions through out the 8-
week intervention. It included a natural air flow big room for safety and comfortable,
the adequately stable chairs for safety supportive when exercising; the teaching media
included a visualize projector for clearly vision, the perfect sound system for clearly
hearing, and suitable and enough rest room for the ‘elders’ incontinence. For
decreasing perceives barriers of a fall prevention behavioral practices, the participants
were reassured that pain and fatigue are not inevitable when exercising. In view of
fact that, the most participants had not enough income, therefore, the transportation
was organized for travel supportive and the travel cost of the participant were

refunded.
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The t-test analysis found that before and after participation in a Fall Prevention
Program, the experimental group had significantly perceived barrier of fall prevention

behavior practice less than the control group (p =.017 and .000 respectively).

Perceived cues to action of the fall prevention behavioral practice

Perceived cues to action of the fall prevention behavioral practice was when an
individual believed that a cue to appropriate action appears to be essential. An
important consideration for a fall prevention behavioral practice was to focus on
providing cues that could enhance the adherence which was relevant to the
encouragement of fall prevention behaviors. In this study, researcher considered cues
in terms of accessibility, such as the convenient place of the program and the
availability of free transportation, the characteristics of the fall prevention program,
invitation individual verbally and a individual invitation letter, supportive staffs and
family members (family members were invited to participate in a session of falls
prevention education. The role of a family member in fall prevention behaviors’ elder
was discussed and informed.), and free of charge program. These cues to action were
congruent with the result of a qualitative study that the triggers to action of a fall
prevention behavioral practices were a bad fall, an invitation to participate,
family/friends, and other networks (Machen et al, 2004).

This study also provided support for the longstanding belief that continuously
practiced fall prevention behaviors and Tai Chi exercise could improve gait and
balance which as meant to decrease fall risks. After re-evaluation the Berg Balance
Scale and the Time up and Go test after the intervention, the participants in the

experimental group were verbally and documentary reported their results. This
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strategy was applied from Knowles' adult learning principles that adults need to be
involved in the planning and evaluation of their instructions or their results, adults are
most interested in learning about subjects that have immediate relevance to their job
or personal life, and adult learning is problem-centered rather than content-oriented
(Knowles, 1970). In addition, this strategy also encouraged them to have more self-
efficacy to continue fall prevention behaviors practices and Tai Chi exercise.

The availability of social support should be considered for a cue to
successfully program (Taggart, 2002). This support might be from the community
nurses, family members, relatives, friends, neighborhoods, or other sources such as
local government, sub-district administration organization. In this study, there were 3
couples who were the participants; several participants indicated that their children
and grand-children had encouraged and supported them in Tai Chi exercise such as
participated in falls prevention educational and Tai Chi exercise sessions, helping
them to open the Tai Chi exercise in CD player, some bought a new CD player for
them, some practiced Tai Chi exercise together at home, some picked them up to the
research setting. One participant, her daughter-in-law participated with group all of
sessions. Moreover, the participants who participated in the program encouraged each
other during the falls prevention education sessions.and Tai Chi exercise sessions for
keeping track of attendance.

Moreover, this study recruited the participants through a local health system.
A great amount of enthusiasm and support for the initial recruitment and consent
processes from nurses and health volunteers in each local health centers made them
widely accessible. The program was implemented at the faculty of nursing, Burapha

University; Chonburi: Thailand. It was the local facility in the community, it seem to
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be sustainable and transferable to other settings. One of the participants was suspected
that she had an early sign (tremor) of a Parkinsonism syndrome, the researcher
advised, provided information about the disease and the health care service system,
and encouraged to visit a Neuromedicine specialist at government hospital. After
visiting the specialist, she was taken care as a Parkinsonism with some medicines and
continuing participated in the program with decrease tremor and feel very happy.

The t-test analysis found that after participated in a Fall prevention Program,
the experimental group had significantly perceived cue to action of a fall prevention
behavior practices mean scores higher than the control group (p =.042).

A Fall Prevention Program needed more than external help, such as
educational programs, clinical help and community participation, but it also needed

for the elders to believe in their capabilities to take care to prevent falls.

Perceived self-efficacy of fall prevention behavioral practices

Perceived self-efficacy of fall prevention behavioral practice was when the
individual beliefed in his or her ability to carry out fall prevention behavioral practice.
In this study, the elders who'hadat least an experience of falling, might feel a loss of
self-confidence to ambulate safely-which could result in self-imposed functional
limitations (Brown, 1999; Clark, Lord, and Webster, 1993). The important strategies
in a Fall Prevention Program for achieving competence were provided training skill
for changing positions and Tai Chi exercise sessions, verbally goal setting to falls
prevention, giving verbal and non-verbal positive reinforcement by individual
recognition and praised them when they had positively fall prevention behaviors

practices. These strategies were essential for an individual perception that he or she
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could positively help increase fall prevention behavioral practices. After skill for
changing positions and Tai Chi exercise sessions training, the participants in the
experimental group had their more perceived self-Efficacy of falls prevention
behavior practices than before the program and had significantly perceived self-
Efficacy of falls prevention behavior practices mean scores higher than the control

group (p = .011).

Implications and Recommendations

The findings of this study have implications for nursing practices, nursing
educations, and national health policy. In addition, recommendations for future

researches are presented.

1. Implications for nursing practices

The results of the study revealed that a Fall Prevention Program could
improve gait and balance, increased health belief pattern for fall prevention behavior
and increased fall prevention behaviors in the elders. It can conclude that a Fall
Prevention Program in this study appeared to be powerful enough to exert an impact
on gait and balance, appropriated intensity to actually improve gait and balance, and
while being flexible enough to be delivered in community real world settings. This
program can be established as a part of health promotion at all levels of the health
care services including government and private sectors such as; local community

health centers, community hospitals, and general hospitals.
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One important finding emerged in this Fall Prevention Program was successful
participants’ behavioral change strategies. The participant needed to frequent
reminders and encouragement to attend the beginning classes, until the group
developed cohesiveness and skills in the Tai Chi exercise.

Nurses should focus to fostering independence by promoting exercise activity
among elders. Nurses are frequently in the position to assess activity level and
recommend exercise as an independent nursing role. It is vital that nurses working
with elders are aware of the different forms of exercise that are available and what
each method can offer. Tai Chi exercise is a type of exercise that nurses might
consider when discussing exercise options with clients. Community nurses are well
placed to encourage this Fall Prevention Program of primary prevention to reduce the

likelihood of a person falling (Schaller, 1996).

For effectively maintenance a Fall Prevention Program, it’s needed to promote
the social value of a Fall Prevention Program and the physical benefits to make the
elder’ attractive to participate in the program. The importance of identifying and
addressing factors associated with activity avoidance or barrier to fall prevention
behavior practice, particularly for those new to exercise. In clinical practice, it is
important to consult with individual potential participants and find out what
characteristics they are willing to modify, and what changes they are prepared to
make to reduce their risk of falling (Mclnnes and Askie, 2004). Practitioners should
put the older person in contact to assist them in accessing an exercise program

(Unsworth and Mode, 2003).
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Tai Chi for nurse

Nurses can counsel and refer people who may benefit from Tai Chi and also
learn Tai Chi and teach those who are interested. Otherwise, nurses may talk with
people who have taken Tai Chi and find out more about different teachers that are
available in the community.

Tai Chi classes are available at several community health centers and on
videotapes at video stores, libraries, and through mail order. However, it can be
difficult for elders to access these facilities, nurses are in a key position to assist older
adults in accessing the resources they need to make a decision and take action to start
and maintain a Tai Chi exercise program to improve their health condition (Adler and
Roberts, 2006).

Nurses can use Tai Chi and its principles to care for older adults in a variety of
settings. Although someone could not stand and needed to remain seated, they were
able to follow along and perform the arm movements while breathing slowly. Tai Chi
is a viable exercise option with many potential benefits for elders. Therefore, nurses
have the responsibility to promote the use of Tai Chi to improve the lives and health

of the people they work withand care for.

Implications for Nursing Education

Curriculum of fall prevention program should be developed for many levels of

health care providers and health educators including health volunteers, undergraduate

nurse, graduated nurses, and advanced nurse practitioners training.
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Implications for National Health Policy

The successful results of this study show the effectiveness of a Fall Prevention
Program that can improve gait and balance of community-dwelling elders. The
national health policy should be concerned with the following points:

1. The public health organizations should promote widespread adoption this
program to all local levels.

2. The Outpatient Falls Clinics should be established at all level of health care
services by developing an agreed set of protocols and procedures for outpatient fall
clinics based on an assessment of evidence. The clinics will be undertaken to scope
the demand on day hospital services. The clinics may undertake specialist medical
review with comprehensive fall risks screening prior to referring to a Fall Prevention
Program and/ or The Home Falls Prevention Services.

3. The Home Falls Prevention Services should be established at all level of
local health care services for the home assessment and home modification for the
safety living of the elders. It can be cooperated by the disciplinary team including
physicians, community" nurses,” occupational ' therapists, “physiotherapists, social
workers, and health volunteers.

4. The community health center and the hospital should collaborate for
developing of agreements about patient pathways, referral criteria and resources.

5. The fall prevention education materials such as leaflets, a Fall Prevention
Educational manual, a Tai Chi Exercise manual, and a CD in Tai Chi exercise

instruction should be provided and didtributed widely.
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Recommendations for Future Research

Several issues pertaining to a Fall Prevention Program in this study, await
additional researches:

1. It would be useful if future researches examine how long the effects of a
Fall Prevention Program last.

2. Under what conditions, and to what extent organizations continue offering
the program.

3. Studies on patients' views and preferences to a Falls Prevention Program is
needed.

4. As older people with cognitive impairment and dementia are at
particularly high risk of falls and their associated morbidity, it is important that
prevention of falls remains a research priority in this patient group. Further work is
required in elders with cognitive impairment and dementia who fall to determine
optimal delivery of interventions and to identify the most important modifiable risk
factors.

5. Additional efforts are needed to successfully calculate and disseminate
cost effective of fall prevention programs.

6. More research is also needed to better understand the cost-effectiveness of
injury prevention strategies.

7. Analysis of Pattern of Falls and continence assessments.

8. Long-term studies of the effect of a Fall Prevention Program on the
incidence of falls, depression, and analgesic use may be important.

9. Examining the effect of a Fall Prevention Program using randomized
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clinical trial design with the experimental and the control group may reduce potential
confounding effects.

10. Exploring potential mechanism underlying the gait and balance in the
elder with each form or movement of the Tai Chi exercise.

11. Examining the effect of a Falls Prevention Program with the elders with
other chronic diseases such as in hemodialysis patients or vestibular dysfunction

patients to determine if similar benefit can be achieved.

Generalizability of the results

The result of this study may highlight the contribution to the evidence base
practice, particularly for a combine strategies fall prevention program. With respect to
the intervention, this program can be used elsewhere and is likely to have similar
effects when offered to similar target population. A complete intervention guide is
available, making it to use in different settings. More broadly, the results showed this
Fall Prevention Program can effectively enhance gait and balance in elders. To do so,
this program should do the following:

1. Focuson the high risk group suchas elders who have experienced of falls
or elders who have gait and balance deficit.

2. Respect knowledge under principles of the Health belief madel, Adult
Learning Principle, consideration of the age related-changes, and concerning of the

dose, duration, and intensity of the program.
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APPENDIX A

The Fall in Community — Dwelling Elder Survey Form
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APPENDIX B

The Community Surveys for Research Settings Selection (June 2006)
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UNIY 6 61 50
nang 15 106 46
Twmam 10 116 42
uiln 7 84 24
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33N 43 416 170 40.86
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APPENDIX C

The General Information Questionnaire
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APPENDIX D

The Modified Barthel Activities Daily Living Index (BAI)
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APPENDIX E

Chula Mental Test: CMT
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APPENDIX F

The Geriatric Depression Scale (GDS)
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APPENDIX G

Characteristics related to functional and mental status of the samples.

Items Experiment Control Total Mann-
Group Group Whitney U
n (23) n (23) N (46)
N (%) N (%) N (%) Z p<.05
BAI scores .000  1.000
Dependent (0 — 11 scores) 0 0 0

Independent (>= 12 scores) 23(100)  23(100) 46 (100)

CMT scores .000 1.000
Normal cognition 20(87.0) 20(87.0) 40(87.0)

(15 - 19 scores)
Mild cognitive function 3(13.0) 3 (13.0) 6 (13.0)

problems (10 — 14scores)
Moderate cognitive function 0 0 0
problems (5 - 9 scores)
Severe cognitive function 0 0 0
problems (1 - 4 scores)
GDS scores -.664 507

No depression (0 - 5 scores) 16 (69.6) 18(78.3) 34 (73.9)

Mild depression (6 —10-scores) 7 (30.4) 5(21.7) = 12(26.1)
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APPENDIX H

A Fall Prevention Program for community-dwelling elders
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APPENDIX |

The Manual of a Fall Prevention Program for community-dwelling elders
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APPENDIX J

List of Experts

1. The 6 experts who had validated the content of a Fall Prevention Program for

Community —Dwelling Elders consisted of:

1. Professor Dr. Pranom Othakanont

Faculty of Nursing, Nareesuan University

2. Dr. Raweewan Phaokunha

Faculty of Nursing, Burapha University

3. Assistant Professor Dr. Nareerut Jitmontri

Faculty of Nursing, Mahidol University

4. Assistant Professor Dr. Sirirut Panuthai

Faculty of Nursing, Chaing Mai University

5. Assistant Professor Somnok Kulsatitporn

Faculty of Allied Health Sciences,

Chulalongkorn University

6. Ajarn Supol Lochitkul

A Tai Chi Experts

2. The 4 experts who had validated the content of the manual for a Fall Prevention

Program for community-dwelling-elders consisted-of:

1. Dr. Raweewan Phaokunha

Faculty of Nursing, Burapha University

2. Assistant Professor Dr. Nareerut Jitmontri

Faculty of Nursing, Mahidol University

3. Assistant Professor Dr. Sirirut Panuthai

Faculty of Nursing, Chaing Mai University

4. Assistant Professor Somnok Kulsatitporn

Faculty of Allied Health Sciences,

Chulalongkorn University
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3. The 3 experts who had validated the Health Belief Pattern for Fall Prevention

Behaviors in elders’ questionnaire consisted of:

1. Dr. Raweewan Phaokunha Faculty of Nursing, Burapha University

2. Assistant Professor Dr. Nareerut Jitmontri | Faculty of Nursing, Mahidol University

3. Assistant Professor Dr. Sirirut Panuthai Faculty of Nursing, Chaing Mai University

4. The 3 experts who had validated the Change position skills in elders’ evaluation

consisted of:

1. Dr. Raweewan Phaokunha Faculty of Nursing, Burapha University

2. Assistant Professor Dr. Nareerut Jitmontri | Faculty of Nursing, Mahidol University

3. Assistant Professor Somnok Kulsatitporn | Faculty of Allied Health Sciences,

Chulalongkorn University
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5. The 5 experts who had validated the content of a Tai Chi Exercise Skills Evaluation

and a Tai Chi Exercise Checklist consisted of:

1. Dr. Raweewan Phaokunha Faculty of Nursing, Burapha University

2. Assistant Professor Dr. Nareerut Jitmontri | Faculty of Nursing, Mahidol University

3. Assistant Professor Somnok Kulsatitporn | Faculty of Allied Health Sciences,

Chulalongkorn University

4. Assistant Professor Anak Sootmongkol College of Sport Science,

Burapha University

5. Ajarn Supol Lochitkul A Tai Chi Experts

6. The 2 experts who had validated the content of the Fall Prevention Behaviors for

Elders Questionnaire consisted of:

1. Dr. Raweewan Phaokunha Faculty of Nursing, Burapha University

2. Assistant Professor Dr. Nareerut Jitmontri | Faculty of Nursing, Mahidol University
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7. The 3 experts who had validated the Berg Balance Scale and the Time up and Go

Test consisted of:

1. Dr. Raweewan Phaokunha

Faculty of Nursing, Burapha University

2. Assistant Professor Dr. Nareerut Jitmontri

Faculty of Nursing, Mahidol University

3. Assistant Professor Somnok Kulsatitporn

Faculty of Allied Health Sciences,

Chulalongkorn University
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Health Belief Pattern for Fall Prevention Behaviors

in elders Questionnaire (HBFPB)
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APPENDIX L

Change position skills in elders’ evaluation
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APPENDIX N
Tai Chi Exercise check list
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APPENDIX O

The Fall Prevention Behaviors for Elders Questionnaire
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APPENDIX P

The Berg Balance Scale
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APPENDIX Q

The Timed Up and Go Test
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APPENDIX R
Comparison of the each domain of the Health Belief Pattern for Fall Prevention
Behavior in Elders Questionnaire (HBPFPB) mean score between the experimental
and the control groups before and after participation in a Fall Prevention Program by

the independent samples t test.

Variables Total Experiment Control Independent t
Score Group Group test
n (23) n (23)
388 Mean (SD) Mean (SD) t p
value
Pretest Perceive 32 25.74 25.91
) -.176 .861
Severity of falls (3.36) (3.33)
Post Perceive Severity 32 26.39 25.96
447 657
of falls (3.39) (3.20)
Pretest Perceive Risk 76 61.57 55.35
2.690 .010*
of falls (7.04) (8.56)
Post Perceive Risk of 76 61.57 54.96
3.048 .004*
Falls (6.34) (8.24)
Pretest Perceive 112
Benefit of falls 95.39 94.48
_ . 312 757
prevention behavior (9.91) (9.95)
practices
Post Perceive Benefit 112
) 95.74 94.87
of falls prevention 327 745
) ) (8.42) (9.57)
behavior practices
Pretest Perceive 56
Barrier of falls 33.30 29.65
_ _ 2.533 .017*
prevention behavior (6.45) (2.50)
practices

* Significance at p<.05
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Variables Total Experiment Control Independent t
Score Group Group test
n (23) n (23)
Mean (SD) Mean (SD) t p
value
Post Perceive Barrier 56 35.00 29.70 4456  .000*
of falls prevention (4.25) (3.81)
behavior practices
Pretest Perceive Cue 56 45.13 44.78 199 .843
to action of falls (5.85) (5.98)
prevention behavior
practices
Post Perceive Cue to 56 47.57 44.26 2.094  .042*
action of falls (5.59) (5.10)
prevention behavior
practices
Pretest Perceive Self- 56 45.17 43.61 .956 .345
Efficacy of falls (6.47) (4.45)
prevention behavior
practices
Post Perceive Self- 56 47.65 43.61 2.656 .011*
Efficacy of falls (5.79) (4.45)

prevention behavior

practices

* Significance at p<.05

The results showed the comparison of the each domain of the Health Belief
Pattern for Fall Prevention Behaviors in Elders Questionnaire (HBFPB) mean scores
between the experimental and the control group before with after participation in a

Falls Prevention Program as follows
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1. Perceived severity of falls.

Before participation in a Fall prevention Program, the experimental had no
significantly lower mean score of the perceived severity of falls than the control
group (p = .861). After participation in a Fall prevention Program, the experimental
had no significantly higher mean score of the perceived severity of falls than the
control group (p = .657).

2. Perceived risk of falls.

Before and after participation in a Fall prevention Program, the experimental
group had significantly higher mean scores of the perceived risk of falls than the
control group (p = .010 and .004 respectively).

3. Perceived benefit of falls prevention behavior practices.

Before and after participation in a Fall prevention Program, the experimental
group had no significantly higher mean scores of the perceived benefit of fall
prevention behavior practices than the control group (p =.757 and .745 respectively).

4. Perceived barrier of fall prevention behavior practice.

Before and after participation in a Fall prevention Program, the experimental
group had significantly higher mean scores of the perceived barrier of fall prevention
behavior practice or had significantly less perceive barrier of fall prevention behavior
practice than the control group (p-=.017and .000 respectively).

5. Perceived cue to action of fall prevention behavior practice

Before participation in a Fall prevention Program, the experimental group had
no significantly higher mean scores of the perceived cue to action of fall prevention
behavior practice than the control group (p = .843). After participation in a Fall

prevention Program, the experimental group had significantly higher mean scores of
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the perceived cue to action of fall prevention behavior practice than the control group
(p = .042).

6. Perceived self-Efficacy of fall prevention behavior practice.

Before participation in a Fall prevention Program, the experimental group had
no significantly higher mean scores of the perceived self-Efficacy of fall prevention
behavior practice than the control group (p = .345). After participation in a Fall
prevention Program, the experimental group had significantly higher mean scores of
the perceived self-Efficacy of fall prevention behavior practice than the control group
(p =.011).

In conclusion, after participation in a Fall prevention Program, the
experimental group had significantly less mean score of the perceived barrier than the
control group (p = .000), had significantly higher mean score of the perceived risk of
falls, the perceived cue to action and the perceived self-efficacy of fall prevention
behavior practice than the control group (p = .004, .042, and .011 respectively).
However, the experimental group had no significantly mean score of the perceived
severity of falls and the perceived benefit of fall prevention behavior practice than the

control group (p = .657 and .745 respectively).
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APPENDIX T

Population sample / Participant information sheet
(Thai Version)
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