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ABSTRACT

This action research was conducted to develop a community-based fall prevention model
and to examine its effect on older adults, who were living in an urban community in Bangkok.
Community participation and PRECEDE-PROCEED frameworkwere applied, which included: 1)
situation analysis of the fall, 2) model development, 3) model implementation, and 4) modelevaluation.
Both quantitative and qualitative methods were used to collect the data throughout this study.

From situation analysis, about 31.7% of older adults reported having a fall within 12
months and slipping was the most common cause of fall. Fall prevention behaviors, poor physical
performance, and having pets were reported significant risk factors of fall in this community.

The process of model development consisted of 1) forming the fall prevention team and
building fall partnerships, 2) building community capacity and developing a support system, and 3)
empowering and sustainability. The community-based fall prevention program was a multifactorial
intervention including: 1)multi-factorial risk assessment, 2) a fall campaign, 3) falleducation, 4) a
balance exercise training , 5)home visits for medication reviewand for home hazard management, and
6)a fall management system.

The effectiveness of the fall prevention model was measured in terms of fall incidence,
fall protection behaviors, the physical performance of older adults, community participation, and
participant satisfaction. After 10 months, it was found that fall incidence was reduced by about 24.6 %,
with fall prevention behaviors being improved (t=8.255, p<.001), as well as improvements in physical
performance. Community and partners participated throughout the study with highest satisfaction of the
model. Application of the fall prevention model for older adults requiresboth capacity building
incommunity management and collaboration with stakeholders andpartners. Advanced public health
nurses must play a leadership role in community health promotion.

KEY WORDS: COMMUNITY-BASEDFALL PREVENITON MODEL/ OLDER
ADULT/ URBAN COMMUNITY/ACTION RESEARCH
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CHAPTER I
INTRODUCTION

Background and Rationale

Falls have become a major public health problem among older adults
worldwide, with increasing prevalence and public health impact.Approximately 28-35
percent of people aged of 65 and over fall at least once a year, increasing to 32-42
percent for those over 70 years of age (World Health Organization (WHQO), 2007). In
addition, 15-50 % of fall victims are those with recurrent falls (Stalenhoef et al., 1997;
Ministry of Public Works and Government Services Canada, 2002). The 2007 national
health survey of older adults in Thailand showed that the incidence of falls among
elderly Thais within the previous six months was 10.3-14.2 percent (National
Statistical Office (NSO), 2007; Poomsawat, 2006). Moreover, the incidence of falls
increased with advancing age, with incidences of 8.2-12.2 percent among 60-69 year
olds, 10.9-17.9 percent in 70-79 year olds, and 14.7-18.7 percent in 80 year olds and
above(NSO, 2007; Poomsawat, 2006).The recently reported prevalence of falls among
the elderly in Thailand was 18 percent in 2009 (National Health Examination Survey
Office (NHESO), 2009). The national health survey showed that older adults in
Bangkok had a higher prevalence of falls, up to 2 times the rate in other regions
(Poomsawat, 2006).A study of accidental falls among older adults from 9 elderly clubs
in Bangkok found that 54.9 percent had experienced the fall-accidents in their
community (Pasunan, Jitmontri, & Lonrithivichai, 1998). Approximately 34.3 percent
of older adults in an urban poor community had one or more falls in the last six
months and more than one-third of them (38.4%) suffered recurrent falls
(Kittipimpanon, 2006).

Impacts of falls on older adults include physical, psychological and social
problems.The national injury surveillance reported that falls were the second leading

cause of severe injuries and more than 50 percent of fall victims with severe injuries
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occurred in older adults (Bureau of Epidemiology, 2006). Approximately 72.3 % of
fall victims had injuries as a consequence, with more than one-third requiring hospital
admission (NSO, 2007). The most common serious injuries from falls are hip
fractures, which typically require hospitalization. Moreover, the fall victims with hip
fractures are at risk for intra-and post-operative complications such as infections,
pressure sores, and decreased range of motion, resulting in loss of mobility and loss of
independence (Magaziner et al.,2000).

Regarding the psychological and social impacts of falls, more than a half
of Thai older adults who have fallen (66%) reported a fear of falling and one-third (33
%) of them lack confidence to perform their daily activities (Kitkumhang, Kittimanon,
& Pannarunothai, 2006). Additionally, 25% of fall victims avoid essential activities
and 16.7 percent report a decline in social activities outside the home (Stel, Smith,
Pluijm, & Lips, 2004). Fall victims with hip fractures are reported to have increased
anxiety, depression, feelings of distress, and higher suicide rates (Lausawatchaikul,
1999).

Fall victims frequently suffer decreased mobility, requiring assistance for
ambulation while using devices such as walkers and canes. Forty-five percent of older
adults who received hip surgery remain dependent on caregivers for at least one year
after the surgery (Lausawatchaikul, 1999). The economic consequences of falls can
have a significant impact on patients and their families, since hip fracture often require
long expensive hospitalizations (Lausawatchaikul, 1999;Assantachai, Chatthanawaree,
Thamlikitkul, Praditsuwan, & Pisalsarakij, 2002). The average length of stay for hip
fracture patients is 10.8 days (Lausawatchaikul, 1999) and the average cost of hip
surgery in Thailand is sixty thousand baht per person (Assantachai et al., 2002).
Additionally, 32 to 80 per cent of the fall victims who survive their initial
hospitalization had permanent disability (Braithwaite, Col, & Wong, 2003). Up to 50
per cent of fall victims with significant injuries die within one year of the initial injury
(Robbins & Courts, 1997).

Personal and environmental factors can impact falls and its outcomes for
fall victims. Most falls and subsequent injuries among older adults result from
advanced age, co-morbid factors and factors related to the individual’s physical

environment. Older adults with poor balance and poor vision are prone to falling,
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particularly in unsafe environments like slippery floors. Individual risk factors and risk
behaviorsalso increase the probability of falls when older adults encounter such
hazardous environments. Several studies have reported the increased prevalence of
falls with advancing age (Stevens & Sogolow, 2008). Gender has also been associated
with fall risk, with female subjects having a higher risk of falls and fall related
fractures than male subjects. (Stevens & Olson, 2001; Poomsawat, 2006; Shiller,
Kramarow, & Dey, 2007).Similarly, older adults with health or vision problems are
more likely to suffer falls and fall-related injuries (Magaziner et al.,2000; Shiller,
Kramarow, & Dey, 2007). Physical performance prior to fall injuries, including
balance, gait and muscle strength, is a significant factor that can affect a patient’s
ability to maintain balance or recover posture during a fall. Previous studies have
shown that falls and fall-related injury are associated with poor balance, low gait
speed, muscle weakness and low muscle mass (Chandler, Duncan, & Studenski, 1990;
Pavol, Owings, Foley, & Grabiner, 2002). Similarly, difficulty with ambulation,
limitations in the performance of activities daily living (ADLs) and balance problems
are significant risk factors for falls among older Thai adults (Assantachai,
Praditsuwan, Chatthanawaree, Pisalsarakij, & Thamliktkul, 2003; Thiamwong, 2000).
The behavioral risk factors include lack of awareness to surroundings and
inability to avoid hazardous environments such as slippery floors or uneven walkways
Wearing inappropriate footwear or clothing are additional fall risk behaviors(Scott et
al., 2001 cited in Lookabaugh-Deur & Esdale, 2004; WHO 2007).The use of certain
medications is also related with the incidents falls. Psychotropic and anti-depressant
medications can significantly increase the risk of falls. Additionally, the use of four or
more different medications statistically increases the risk of falling in older adults
(Cumming, 1998; Leipzig, Cumming & Tinetti, 1999; Rubenstein & Josephson, 2002)
Environmental factors are the most common factors related to the risk of
falling. Environmental hazards in the home can interacted with other risk factors, such
as poor vision or unsteady balance, and contribute to the risk of falls and fall-related
injuries (WHO, 2007).Social factors and economic status of older adults including low
economic status, low education, inadequate housing, lack ofsocial interaction, limited
access to health and social care, can contribute additional risk. Older adults with low

socio-economic status, frequently live in unsafe homes; have poor diets, and limited
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access to good health care services to manage acute and chronic illnesses. This
constellation of circumstances can put them at significantly higher risk for fall injury.

Systematic reviews and meta-analyses have identified the use of
multifactorial interventions as the most effective means of reducing the number of
falls and fall related injuries(National Center of Injury Prevention and Control(CDC),
2008; Chang, et al.,2004; Gillespie, et al.,2006; Hill-Westmorelan, Soeken, &
Spellbring, 2002; Moreland et al.,2003; Weatherall, 2004).The effectiveness of the
strategies depends on the implementation of multi-component interventions including
risk assessment, targeted treatments and appropriate referrals for reducing the
incidence of fall(AGS, 2001; WHO, 2007). The targeted treatments include a
combination of exercise, proper education, medication list review, vision assessment,
and home safety assessment with appropriate home modifications (CDC, 2008).
However, there is limited data on determinants of fall risk factors in Thai older adults.
Furthermore the existing data does not emphasize a multifactorial or community-based
approach to risk reduction, focusing instead on single interventions at the individual
level. (Assantachali, et al.,2002; Pallit, 2004; Piphatvanitcha, 2006).

Although multi-factorial interventions have proven effective for fall
prevention in Western communities, they have not been applied in the context of
communities in Thailand. It was necessaryto understand the fall problem in the context
of Thai society. Moreover, community participation provides the means to develop
suitable fall prevention models in the community setting, which can lead to sustainable
behavioral changes to reduce the falls and fall-related injury. Therefore, we seek to
develop a community-based fall prevention model for older adults in the Thai context.

The preliminary study was conducted to understand the fall phenomena in
five crowded urban communities in Bangkok, Thailand. The prevalence of falls in
these communities was reported as 15.4 to 37.5 per 100 persons. The differences of
fall prevalence in each community depended on characteristics of older adults in the
community including age and health status. Communities with a greater number of
older people and those with a higher incidence health problem have a higher
prevalence of falls. The majority of fall victims were age ranged 70-79 years and were
female. More than a half of fall victims had significant health problems and used

multiple medications. Most falls occurred as a result of slipping inside and outside the
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home.There were differences in fall patterns among the communities related to daily
activities and environmental factors.Among five practicum setting under Ramathibodi
hospital, Sukantaram Road community had the highest incidence of falls (37.5%) in
the preliminary study. The majority of older adults were over 70 years old
(54.2%).Seventy percent of older adults in this community had more than one
significant health problem. Additional environmental hazards included obstructed or
narrow walkway and uneven walkway thorough out the community. These factors
contributed to having a higher prevalence of falls in this community. However, there
was no community activity to managing fall risks.

Therefore, this study is aimed to develop a community-based fall
prevention model among older adults living in an urban community in Bangkok. This
model was developed based on community member, stakeholder, and network
participation using the action research design. The proposed multifactorial
interventions consisted of risk assessment, fall campaigns, health education, exercise
activity, home visits, community environment management, and fall surveillance
systems. This study provides useful information to understand the circumstances and
risk factors of falling and demonstrated the effectiveness of themodel to prevent falls
among older adult in the community. It will also serve as a model for fall prevention

models in other urban communities in Thailand.

Research Questions

1. What were components of a community-based fall prevention model
for Thai older adults living in an urban community?

2. How effective was the community-based fall prevention model for

older adults, livingin an urban community?

Objectives of the study
1. To develop the community-based fall prevention model for Thai older
adults, living in an urban community in Bangkok
1.1 To examine the factors related to fall of Thai older adults living in an

urban community.
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1.2 To examine components of a community-based fall prevention model
for Thai older adults living in an urban community.
2. To examine the effectiveness of a community-based fall prevention

model for Thai older adults, living in an urban community.

Hypotheses of the study

After model implementation,

1. Those Thai older adults who attended the community-based fall
prevention model reported lower incidence of fall compared with before.

2. Those Thai older adults who attended the community-based fall
prevention model reported better fall protective behaviors compared with before.

3. Those Thai older adults who attended the community-based fall

prevention model reported better physical performance compared with before.

Scope of the Study

This study aimed to develop the community-based fall prevention model
among older adults who are high risk of fall and live in an urban community in
Bangkok. The model focused on modifyingthe behaviors and environmental factors

that affect the risk of falls and fall-related injury.
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A community-based fall

prevention model

1. Multifactorial risk assessment
- Personal risks, vision acuity,
physical performance

- Behavioral risks

Effectiveness of fall
prevention model
1. Incidence of fall and injury
2. Fall prevention behaviors
3. Physical performance
4. Community participation

5. Home visit 5. Participants satisfaction
- Medication review
- Home assessment

2. Fall campaign

3. Education

4. Exercise training campaign

6. Fall management system
- Surveillance system

- Community environment
management.

Fall Prevention team & Partners

Figure 1.1 Theoretical Framework for fall prevention model of Thai older adults

Conceptual Framework

The PRECEDE-PROCEED model was used as a framework for injury
prevention, to conceptualize the injury problems, develop prevention programs, and
define data collection measures for the study. The full model has been applied to
intervention development programs for reducing motor vehicle injuries, home injuries,
child-pedestrian-related injuries, and low back injuries among postal workers (Freire
& Runyan, 2006: 140).Herein, this model was adapted as a framework for developing
a fall prevention model among older adults. PRECEDE was used as a guide for
assessment and identification of relevant factors including behavioral, environment,
and other contributing factors (predispose, reinforce, and enabling factors) among all
stakeholders of the community. It was helpful to understand the fall problem and

identify and prioritize the multiple related risk factors
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A community-based fall prevention model was developed based on the
obtained information from PRECEDE and mapping with evidences-based five
components of multifactorial intervention (CDC, 2008). The components of model
emphasized educational and ecological supports by involving aspects of community
participation. Education was any combination of learning experiences designed to
facilitate voluntary actions conducive to health (Green & Kreuter, 1999:20). It
emphasizes providing the knowledge and increasing self-awareness of fall problem
and fall prevention. It also provides the motivational and skill building for people in
the community. Learning experience about multiple determinants of fall and
systemically planned activity from learning experiences among stakeholders and
community was also helpful to develop the model with the full understanding and
acceptance of the program.

The ecological support for actions and conditions of living conducive to
health was also a component of this framework. Because the fall problem is related to
the physical and social environments, the modification of environment hazards and
reorganizing the physical environment to facilitate the adoption of new behaviors was
a major concern. For example, the community helped to find the fall risk area and a
place to conduct exercise programs for older adults in community. Changing the social
structures which influence older adults’ behavior was also considered. Community
team was formulated to increase self-awareness and support to minimize environment
hazards. Public policy related to fall and safety, fall surveillance, annual fall screening,
and environment safety management were developed as a result.

Effectiveness of the developed model included behavioral changes atthe
individual level and environment modifications at community level. The expected
changes at individual level include the improving fall protective behaviors and
physical performance and reducing of the incidence of fall and fall-related injury
among older adults in community. In addition, community participation and

participation were also concerning as a outcome at community level.
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Definition of Terms
1. Fall was defined as “unintentionally coming to rest on the ground, floor,
or other lower level”.For this study, fall referred to the number of unintentionally
coming to rest on the ground, floor, or other lower level during the last six months.
2.Fall-related injury was defined as injuries as results of fall, which
classified in three categories followed as:

2.1 Serious injury referred to fall resulted in a fracture or admission
to hospital with an injury or requiring stitches;

2.2 Moderate injury referred to falls resulting in bruising, sprains,
cuts, abrasions, or a decrease in physical function for a period of 3 days or more.

2.3 No injury

3.The community-based fall prevention model was a multifactorial fall
prevention model for community older adults as recommended by the Centers for
Disease Control and Prevention (CDC) (2008). The model combined effective
components to reduce fall risk factors which were designed by the community
including: 1) multifactorial fall risk assessment 2) fall campaign3) education program
4) exercise program, 5) home visit, and 6) fall management system. In addition, there
were fall prevention teams in the community and partners to support this model. This
model was developed based on existing fall risk in the community and evidences-
based of effective fall prevention intervention which was designed by the older adults
and stakeholders in community.

3.1 Multifactorial fall risk assessment referred to the multifactorial
fall risk assessment including personal risks (age, gender, history of fall, health status
and symptoms, medication use, visual acuity, and physical performance), fall
protective behaviors, and environment hazards

3.2 Fall campaign referred to activities performed to inform about
the fall problem and fall prevention projects in the community including fall
notification centers and fall prevention teams aiming to increase the community’s
awareness for preventing fall among older adults in the community.

3.3 Education program referred to education sessions that provided
tofall-risk older adults in the community. Group education with board exhibition was

provided the knowledge regarding common risk factors of falls in older adults, fall
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protective behaviors, medication use and side effect observation, vision screening,
exercise training, and environment hazards assessment and modification. Researcher
and stakeholders in the community developed and designed the education session, the
researcher provided the knowledge and skill training among older adults in the
community

3.4 Exercise program referred to the exercise program aiming to
improve physical performance and reduce the incidence of fall including strength
training and balance training exercise (Barnett, Smith, Lord, Williams, &
Baumand,2003).The exercise program included group exercise and individual daily
exercise which led by fall prevention team.

3.5 Home visit referred to the visiting at older adult’s home aimed to
medication reviews and home hazard management. The definitions were described
following:

- Medication reviews referred tothe identifying the specific
medication, which related with fall including sedatives/hypnotics, psychotropic drug,
antihypertensive drugs, and diuretics. Older adults also were assessed the side effect of
medication which related with fall including dizziness, syncope, orthostatic
hypotension, and loss of balance. The recommendation was provided to older adults
who had any symptoms that related with fall.

- Home hazard management referred to the assessment and
management home environment hazards. Home environment hazards defined as the
characteristics of inside home area including living area, restroom and stairs which
leaded to danger and increase susceptibility of fall such as slippery floor, obstructed
furniture, uneven floor, poorly designed stairs and restroom, and having pets. It was
assessed by environment hazard checklist. The recommendation and modification
home hazards were provided for older adults.

3.6 Fall management system defined as a supportive system for fall
prevention activity in the community, comprising of 1) surveillance system and 2)
environment management system.

Surveillance system referred to the system for monitoring fall
incidence among older adults in the community by setting fall notification center in

the community which responded for fall incidence and community environment
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hazards. Fallers were referred to public health nurses for re-assess and risk factors and
management.

Environment management system referred to community hazard
assessmentand management. Community environment hazards included uneven
sidewalk, damaged pathway, and insufficient lighting which were notified by fall
prevention team and older adults in the community. Environment management was
designed by older adults and stakeholders in the community including fall risk-area
assessment the recommendation for modifying home environments hazards and
supportive some materials, and creating the management system to monitor and
manage their community environment hazard.

4. Effectiveness of the community-based fall prevention model was
measured in terms of fall incidence and fall risk factorsbefore and after model
implementation. Community participation and participants’ satisfaction were also
assessed after model implementation.The definitions were described following:

4.1 Fall incidence and fall-related injury measured in terms of the
number of the fall events that occurred during the study period. Also fall injury and
treatment were assessed in each fall events.

4.2 Fall prevention behaviors referred to the behaviors that could
prevent fall among older adults, which was assessed by fall protective questionnaires.

4.3 Physical performance was the body condition that was
characterized by active and healthy function with muscle strength, endurance, and
agility. In this study, physical performance defined as the body condition that was
proved related with fall among older adults including muscle strength, endurance,
balance, and gait ability. The physical performance test included Handgrip Strength
(HG), Five Times Sit to Stand (FTSS), Turn 360degree, Timed “up &go” (TUG), and
Tandem Stand.

4.4 Community participation referred to the level of participation
of the community, stakeholders, and partners to develop and support the fall
prevention model activity.

4.5 Participants satisfaction referred to the satisfaction of older
adults and fall prevention team for the community-based fall prevention model.
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CHAPTER I
LITERATURE REVIEW

The aim of this study is to develop a community-basedmultifactorial fall
prevention model among older adults in an urban communityforreducingthe incidence
of falls and fall-related injury.In this chapter, a variety of scientific works, concepts
and theories in relevant research literature were critically reviewed to provide the
conceptual framework for the study. Review of literature included four following
parts;

1. Situation analysis of falls in older adults

1.1 Definition of fall

1.2 Situation of fallsamong older adults

1.3 Situation of falls among older adults, living in an urban community,
Bangkok.

1.4 Nature of falls in older adults

1.5 Risk factors of fall
2. Evidence-based offall prevention programs in the community setting

2.1 Health promotion for injury prevention

2.2 Effectiveness of fall prevention model for older adults, living in
community

2.3 Fall prevention interventions among Thaiolder adults
3. Action research

4. PRECEDE-PROCEED Model
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1. Situation analysis of falls in older adults

1.1 Definition of fall

A fall is a type of unintentional injury. The State and Territorial Injury
Prevention Directors Association (STIPDA) (2005) developed a definition for falls in
the all age groups as, “an event that results in a person coming to rest on the ground or
other lower level precipitated by a misstep such as slip, trip, or stumble; from loss of
grip and balance; from jumping; or from being pushed, bumped, or moved by another
person, animal, or inanimate object or force”

Alternate definitions of falls in older age groups are available with
frequent citations in the literature.The Kellogg International work group definition is
the mostfrequently cited among fall studies in older adults (Hauer, Lamb, Jorstad,
Todd, & Becker, 2006) and defines falls as, “unintentionally coming to the ground or
some lower level and other than as consequence of sustaining a violent blow, loss of
consciousness, sudden onset of paralysis as in stroke or an epileptic seizure” (Kellogg
International Work Group on the Prevention of Falls by the Elderly, 1987 cited in
Sattin, 1992). However, this definition is appropriate to identifying factors that impair
sensory-motor function and balance control.

The Frailty and Injuries: Cooperative Studies on Intervention Techniques
(FISCIT) definition is the second most frequently cited definition in fall studies
(Hauer, et al., 2006). They defined falls as “unintentionally coming to rest on the
ground, floor, or other lower level (Buchner et al., 1993). This definition is applied in
Center for Disease Control and Prevention (CDC) studies.The Prevention of Falls
Network Europe (ProFaNE) collaborators has adopted a simple definition to include
falls that occur from all causes (Lord, 2007), defining a fall as “an unexpected event in
which the participant come to rest on the ground floor or lower level” (Lamb, et al.,
2005).World Health Organization (WHO) defined a fall as “inadvertently coming to
rest on the ground floor, or other lower level, excluding intentional change in position
to rest in furniture, wall or other objects” (WHO, 2007).

A literature review suggests that most studies developed their definition of
fall based on the objectives of study and discipline of researchers. Thus, it is important
that the definition be based on the operational requirements of the study with explicit

inclusion and exclusion criteria.
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Fall related injuries cause significant morbidity and are thus a major
emphasis of fall prevention efforts. The definition of fall-related injury has been
clarified in previous studies. One definition of fall injuries classifies them by
anatomical injury location, as hip fracture injuries, skull injuries, superficial injuries
etc. (Sattin, 1990). An alternate system classifies injuries by severity, as serious(a
fracture, requiring hospital admission or sutures) or moderate (bruising, sprains, cuts,
abrasions, seeking medical attention, or a decrease in physical function for a period of
3 days or more (Buchner et al.,, 1993). Some studies classify fall related injury
according to radiographic fracture findings upon confirmation of a peripheral fracture
(Lamb, Jorstad-Stein, Hauer, & Becker, 2005). STIPDA (2005) defines fall injuries by
mechanism of injury as one, “precipitated by a fall and caused by another striking an
injury-producing surface”.

1.2Situation of fallsamong older adults

Falls are a significant problem among older adults worldwide.
Approximately 28-35% of people aged of 65 and over fall each year. The incidence
increases to 32-42% for those over 70 years of age. Approximately 40% of them
experienced recurrent falls. The incidence of fall also varies by country. For instance,
a study in the South-East Asia region reported a fall incidence in China of 6-31%
while another reported an incidence of 20% among elder Japanese adults each year
(WHO, 2007).

A review of literature on fall incidence in Thailand shows that fall related
injuries are the leading cause of accidental injuries among older Thai adults. The 2007
national health survey showed that the incidence of falls among Thai older adults in
the previous six months was 10.3-14.2 % (NSO, 2007; Poomsawat, 2006). Moreover,
the incidence of falls increased with the increasing age at 8.2-12.2% in 60-69 years
old, 10.9-17.9% in 70-79 year olds and 14.7-18.7% in those 80 years and over (NSO,
2007; Poomsawat, 2006).More recently, the prevalence of fall was reported at 18% in
2009 (NHESO, 2009). However, there was the difference in the incidence of falls
reported in different communities, with Bangkok having a higher incidence of falls

than other regions (NSO, 2007).
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1.3 Situation of fall among older adults, living in an urban community,
Bangkok

Bangkok, as the capital of Thailand, is the center of economic
development and trade as well as being the industrial and commercial center. The
ongoing migration of labor migrants from the countryside to Bangkok for work leads
to housing problems and overcrowding. Bangkok is classified into five community
types by the Department of Town and Country Planning in 2005; 1) overcrowded
communities, 2) urban communities, 3) suburban communities, 4) private housing
communities, and 5) national housing authority communities. The 1,809 defined
communities in Bangkok include of 729 crowded communities, 357 urban
communities, 348 suburban communities, 299 private housing communities, and 76
national housing authority communities. By contrast, Dusit district has 45
communities with 15 overcrowded communities 25 urban communities and 5 national
housing authority communities (Strategy and Evaluation Department, Bangkok

Metropolitan Administration (BMA), 2010).

The Bangkok Metropolitan Administration identifies crowded
communities as communities that have at least 15 households per one rai with houses
in close proximity to each other (Social Development Department, BMA, 2010). The
households are typically poor and the houses are poorly designed and constructed. In
addition, there are no public utilities and unsanitary conditions from poor waste
product management, polluted water and polluted air. Limited land availability results
in a lack of green spaces and recreational areas in these communities. Social and
economic problems are predominant among people in these communities. Most of
people in crowded community are migrant labor workers with low income. These
problems predispose to health problems and poor quality of life among people in the
community.

Previous studies showed that Bangkok had a higher incidence of falls than
other regions in Thailand (NSO, 2007). A study of fall-accident in older adults from 9
senior citizen clubs in Bangkok showed that 54.9 percent of older adults had
experienced fall-accidents (Pasunan et al., , 1998). In addition, a study of older adults
in Bangkok found that approximately 34.3 percent had one or more falls in the

previous six months and more than one-third (38.4%) suffered recurrent
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falls(Kittipimpanon, 2006).A similar study reported an incidence of falls ranging from
15.4 to 37.5 in 5 communities.

The preliminary study support that there was the difference of incidence of
fall and major risk factors among older adults in different communities as a result of
differences in daily activities and local environment. For example, older adults of
SoiPattana community often fell inside their home because they stayed at home all day
(housewives), while the older adults in Pecthburi Soi 7 fell outside the home because
most of them are trader or merchants, spending most of their days outdoors. The
layout of the home or community environment also affected the nature of falls among
adults. For instance, older adults of Wat Sukantaram community were more prone to
slippage away from their homes at the nearby market where they shopped, while older
adults of PecthburiSoi 7 community slipped in front their homes as a result of poor
water drainage systems.The local environment thus played a role in the incidence and
nature of falls and fall injuries.

1.4 Nature of falls in older adults

Understanding the nature of falls in older adults will clarify the
multifactorial causes and the interaction of risk factors. A review of the literature
showed that 57 % of falls occurred due to slipping, tripping, or stumbling (Schiller et
al., 2007). The majority of fall-related injury occurred at home, 50% occurred inside
the home while 24% occurred outside (Schiller et al., 2007).

Similarly, falls and fall related injuries among Thai older adults typically
result from slipping and tripping during performance of daily activities such as
walking (NSO, 2007; Poomsawat, 2006; Lausawatchaikul, 1999). Most falls occurred
from slipping (42%), tripping (35%), and as a result of balance problems
(34%)(NHESO, 2009). Most falls occurred during the daytimeduring routine
activitiessuch as walking (Jitapunkul et al, 1998; Kitkumhang, Kittimanon,
&Pannarunothai, 2006; Lausawatchaikul, 1999). Females were more likely to fall in
the morning while males were more likely to fall in the evening (Kitkumhang,
Kittimanon, & Pananarunoth, 2006).0Older adults living in rural areas were more likely
to fall outside and those in urban areas where more likely to fall indoors (Assantachai,
et al., 2002; Lausawatchaikul, 1999; Pasunan et al., 1998). Most falls among elder
people living in Bangkok occur in the restrooms (Poomsawat, 2006). The 2009



Fac. of Grad. Studies, Mahidol Univ. Dr.PH./17

national health examination survey reported that female elder adults often fell indoors
while male elder adults more often fell outdoors.

The incidence of, and circumstances surrounding falls are affected by
multiple interacting factors. Moreover, the nature of falls different in each community
and is subject to the characteristic of community and the existing risk factors. It is
necessary to understand the existing risk factors and circumstances of falls in each
community before designing interventions

1.5Risk factors of fall

Falls are a most common injury in older adults. The incidence of falls is
related to a complex set of factors, including advancing age. Most falls and resulting
injuries among older persons result from a combination of advanced age, disease-
morbidity and the individual’s interaction with their social and physical environment
(Rubenstein, 2006). For example, the older adult who had poor balance and poor
vision can slip and fall on slippery floors because of poor vision and poor balance. The
risk of falling among older adults is greatly increased for those with multiple risk
factors (Tinetti, Speechley, & Ginter, 1988).

Many systemic reviews have shown the most common risk factors for falls
are medical conditions or intrinsic factors. Muscle weakness, prior fall history, gait
and balance deficit, assistive device use, visual deficit, arthritis, impaired ability to
perform ADLs, depression, cognitive impairment and age greater than 80 years have
all been implicated as risk factors (AGS, 2001). The report by Lord et al. (2007) also
implicated anxiety, use of medication and chronic diseases as additional risk factors.
Environment factors also affect the risk of falling. Factors such as hazardous home
surroundings interact with intrinsic risk factors to affect the overall risk of falls and
fall related injuries (WHO, 2007). Previous studies showed that the more environment
hazard is more likely to reported falling, the summary 12 studies about causes of fall
showed that environment related is the most common cause of fall (Rubenstein, 2006).

Previous studies of fall risk among older Thai adults cite personal factors,
behavioral factors and environmental factors as important components that interact
with each other to determine the risk of falling. A national survey of falls among Thai
older adults revealed that environment hazards and personal factors were the main risk

factors for falls. Environment hazards include factors in the home environment
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including a lack of electricity and living in the traditional Thai dwellings. Personal
factors related to physical performance are also major risk factors. These include
chronic diseases that limit normal activity, joint problems, problems with crouching,
and poor perceived health (Jitapunkul et al., 1998). Pasunan, Jitmontri, &
Ronalitiwichai (1998) study have shown that improper indoor ladder placement, poor
lighting, and hazardously positioned carpeting and other household items are the major
environmental risk factors for falls. The presence poor balance, mental problems, and
chronic diseases worsen this risk. A study of falls in the elderly that result in hip
fracture reported environmental factors as the most significant risk factors, causing
52.8% of falls. Environment factors include hazard like slippery, obstructing furniture,
improper stairs, and electric device cords on the floor. Physical performance and
personal factors like muscle weakness and poor balance are also important
contributors to fall risk. The typical fall victim is female (80.6 %), with a chronic
condition (78%) and using routine medication (69.9%) (Lausawatchaikul, 1999)
Thiamwong (2001) developed a tool to assess fall risk factors in older
adults. The study reported that a prior history of fall was most significant risk factor
(Odd Ratio (OR) = 107), followed by balance impairment (OR=18.23), cognitive
impairment (OR=13.46), vision impairment (12.29), mobility impairment (OR=9.74),
medication use (OR=9.21), female gender (OR= 4.3), traditional Thai dwellings
(OR=4.19), chronic disease (OR=2.61) and advanced age (OR= 2.12). Assantachai et
al. (2003) studied risk factors of fall among Thai older adults in an urban
community.The report emphasized to objective clinical measures and laboratory test
including mobility, self-care index, self-perceived health, visual ability, biochemical
tests, and ultrasound bone density studies. Environment factors were excluded. The
results showed that female gender (OR=2.5), Kyphoscoliosis (OR=2.35), and low
serum albumin (OR=1.86) were important factors in fall risk. However, when
considering in modifiable factors and excluding laboratory testing, the main risk
factors for falls are memory impairment (OR=1.85), use of spectacles (OR=0.63), and
poor performance in Instrumental Activities Daily Livings (ADLs) (OR=0.91). A
separate study of fall risk factors also showed that physical performance (balance and
gait impairment), female gender, and outdoor environment factors were the main risk

factors (Kitkumhang, Kittimanon, & Pannarunothai, 2006).
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In conclusion, the risk of falls in older adults is affected by individual
factors, behavioral factors and environment factors. Results of Thai studies are similar
to the results from Western countries with the exception of environment factors, which
appear to be more significant in Thai populations. Environmental hazards, both indoor
and outdoor, are a significant cause of falls, along with the related factor of physical
performance. These factors should thus be the focus of fall prevention programs
among Thai older adults.

The main risk factors are categorized into three dimensions including
personal risk factors, behavioral factors, and environment factors:

1.5.1 Personalrisk factors

There are several host factors that related with fall. The natural aging
process and the effects of acute and chronic health conditions increase the risk of
falling and the risk of sustaining an injury from a fall. A review of the literature on
personal risk factors for fall in older adults highlighted the following key points.

Advancing age is associated with an increased risk of falling. A report
from the Center for Disease Control and Prevention (CDC) (2008) stated that the
percentage of persons reporting falls increased with age in both sexes, from 13.4% to
14% between the 65-69 year and 70-74 year age groups. The incidence of falls
continued to rise in the older age groups (Stevens, Mack, Paulozzi, & Bllesteros,
2008). A review of Thai fall studies revealed a fall incidence of 8.3-15.5 % in 60-69
year olds, 10.9-17.9% in 70-79 year olds, and 14.7-18.7 % in adults 80 years and
over(Assantachai et al., 2003; Harnjangsit, 1994; Jitapunkul et al., 1999; Kitkumhang
et al., 2006; Pasunanet al., 1998; Pornputasa, 1999; Tosing, Danaidusadeekul, &
Chanreungwanich, 1992; Treeyawutiwat, 1991; Yompuk, 1997). The 2006 nation
health survey of Thai older adults in 5 regions showed that the proportion of falls was
higher in older adults with more advanced age, compared to younger age groups
(Poomsawat, 2006).

Gender is also the risk factor; women reported significantly more fall-
related injuries than men (Stevens et al., 2008). The fall-related hip fracture rate and
hip fracture hospitalization rate in persons aged 65 years and older is significant higher
for women than men (Stevens & Olsons, 2002). Similarly, local studies of Thai older

adults showthe women are more likely to fall than men (Jitapunkul et al., 1998;
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Kitkumhang et al., 2006; Pasunan et al., 1998; Poomsawat et al., 2006; Thiamwong,
2001). This study reported that the prevalence of falls among women (24.1%) was two
times that seen in men (12.1%) (Assantachai et al., 2003). More recent studies also
reported a higher prevalence of falls in women (21.9%) than men (14.4 %) (NHESO,
2009). A study of fall-related hip fracture found that 80 percent of patients with hip
fracture were women (Lausawatchaikul, 1999). Similarly, a study of risk factors of hip
fracture showed female gender to be a significant risk factor for with hip fractures
(Wonratanarat, 2003)

Comorbidity is a risk factor for falls and fall related injuries,
particularly in older adults. The diseases most commonly associated with falls in the
United States are Parkinson's disease, arthritis, osteoporosis, heart disease and stroke,
bowel and bladder incontinence and hypertension. Acute illnesses such as flu and
other infectious diseases can cause increased frailty and physical impairment possibly
leading to falls. Lamb et al., reported that 40 percent of people who suffer astroke will
have a fall within the first year of the stroke (Lamb et al., 2003). Similarly, a CDC
report showed that older adults with heart disease, stroke, cancer, and diabetes are
more likely to experience a fall injury as a result of disease related alterations in
sensory and motor functions (Schiller et al., 2007). Several studies in Thailand have
suggested that older adults with at least one health problem were at higher risk of
falling (Jitapunkul et al.,1998; Pasunan et al., 1998).The common diseases related to
fall incidence are hypertension (Jitapunkul et al.,1998; Assantachai et al.,2003),
diabetes (Hanjangsit, 1994) and arthritis or other joint problems (Jitapunkul et al.,
1998). Regarding fall-related hip fracture risk factors, it has been reported that 79 per
cent of older adults with fall related hip fractures have health problems such as
hypertension and diabetes mellitus (Lausawatchaikul, 1999).

Visual impairment fromage-related changes is associated with an
increased risk of falling. Visual impairment, typically resulting from cataracts,
macular degeneration, and glaucoma, affects the ability of older adults to safely
navigate their environments. Sattin (1992) reported that visual acuity and depth
perception are associated with an increased risk of falling. Similarly, the CDC reported
that adults with vision problems are more likely to experience a fall injury (Schiller et

al., 2007). In Thailand, a few studies have reported on relationship of visual acuity
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and fall risk, showing a positive relationship (Thiamwong, 2001;Hanjangsit, 1994;
Treeyawutiwat, 1991). However, the national health survey has reported on visual
impairment in older Thai adults (Poomsawat, 2006), with a particularly high rate of
severe visual impairment in Bangkok. This impairment, which affects more than half
of studied older adults, is compounded by problems with balance and gait to further
increase the risk of falls (Kitttipimpanon, 2006).

Cognitive impairment is associated with an increased risk of fall
injury (Nevitt, Cumming, & Hudes, 1991). Cognitive impairment associated with falls
is most commonly due to Alzheimer’s disease, which leads to diminished alertness
and mental ability. The prevalence of Alzheimer’s disease increases with age
beginning at 65 and doubling about every 5 years (Salive & Guralnik, 1997). Studies
of fall incidence among Thai older adults typically use screening tools, such as the
Thai Mental Status Questionnaires (TMSE) and Chula Mental Test (CMT), to evaluate
participants’ cognitive status. While some studies have applied the test results as
means to exclude potential participants with low status, one trial did report that
cognitive impairment in terms of poor memory function was a risk factor of falls
(Assantachai et al., 2003).

Physical Performance in older adults refers to gait ability, balance and
muscle strength. Problems with physical performance may be related to age related
degenerative changes, disease related organ system dysfunction or medication use.The
incidence offalls is related to the loss of muscle strength, balance, flexibility and
coordination. This can result in easy fatigability and an inability to perform ADLs and
other routine activities, thus further adding to the risk. De Rekeneire et al (2003)
reported that falls are associated with muscle weakness, poor balance, low gait speed,
and low muscle mass. Furthermore, fall occurrence results in further decreased muscle

strength (Pavol, Owings, Foley, & Grabiner, 2002). Chandler, Duncan, & Studenski

(1990) reported that older adults with a history of falls have poorer subsequent balance
than those no fall history. In contrast, the rate of fall declines with increasing muscle
strength. Suzuki et al. (1999) reported that Japanese older adults with a history of two
or more falls have lower muscle strength and slower walking speed than those without
a history of falls. Similarly, Pavol et al.(2002) found that falls are associated with a

decline in muscle strength including ankle extension and knee flexion.
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Thai older adults with walking or gait impairment (Jitapunkul et al.,
1998; Kitkumhang et al., 2006), balance impairment (Pasunan et al., 1998;
Thiamwong, 2001; Kitkumhang et al., 2006), ADL limitations (Assantachai et al.,
2003), and muscle weakness (Hanjangsit, 1994; Lausawatchaikul, 1999) are at high
risk for falls. Several studies have applied physical performance tests to show that fall
victims have lower physical performance scores (balance, muscle strength and
cardiovascular endurance) than those adults without a fall history (Prachasilchail,
2000; Sanpring, 2004).

Mental Status, including depression and other psychological
conditions, is associated with an increased risk of falls. This is likely associated with
confusion, impaired judgment, distraction and agitation that accompany these
conditions (Sattin, 1992). Studies in Thai older adults showed that mental disease is
associated with an increased risk of a fall (Hanjangsit, 1994; Pasunan et al., 1998;
Treeyawutiwat, 1991). Depression, in particular, has been associated with higher fall
risk (Jitapunkul et al., 1998).

Fear of falling, as a result of a previous fall, is a risk factor for repeated
falls. Although fear of falling can positively motivate some seniors to be more
cautious and can lead to gait adaptations that increase stability, it can lead to a decline
in overall quality of life through a reduction in the activities and maladaptive changes
in balance control. Moreover, older adults who are fearful of falling also tend to lack
confidence in their ability to prevent or manage falls, which may increase the risk of
repeated falls. More than half of Thai older adults with a history of falls (66%)
reported fear of falling (Kitkumhang et al., 2006).

Medications may have negative side effects like dizziness, decreased
alertness, and impaired cognition affecting judgment, which can negatively affect
mobility.A study of female subjects showed a significant association between
psychoactive medication use and postural control (Lord et al., 1995).Antidepressant
and sedative medications also contribute to the increased risk of falls and fall injury
events. Significantly, certain medication combinations can result in an additional
increase in risk. Previous studies showed that the use of psychotropic medication, anti-
depressant significantly increase the risk of fall (Cumming, 1998; Leipzig, Cumming

& Tinetti, 1999; Rubenstein & Josephson, 2002) The study indicated two- to three-
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fold increased risk of falling when using psychotropic medicine, and a two-fold
increased risk of experiencing a hip fracture (Lord et al.,2007).

Multiple prescription drug use is an independent predictor of fall risk
and is thus an important concern. Older adults with a history of falls are more likely to
have significantly more prescriptions than those without. Additionally, certain
medications classes, such as antihypertensive, are more predisposing to falls than
others. Additionally, using of four or more medications is statistically related to the
risk of falls (Cumming, 1998; Leipzig et al., 1999; Rubenstein & Josephson, 2002).

Few studies in Thailand examine the relationship between medication
use and fall incidence. Previous studies showed that multiple medication use, more
than 3 classes of medication, and specific medications including sedatives/hypnotics;
psychotropic drug, antihypertensive drugs, and diuretics increased the risks of fall
(Kitkumhang et al., 2006; Thiamwong, 2001).

Physical activity and exercise develop strength and both the lack of
exercise and excessive exercise are the risk factors for falling. Moderate and
appropriate physical activity and exercise have been shown to reduce the risk of falls
and fall-related injury in older adults.This is helpful by controlling weight and
contributing to bone, muscle and joint strength and stability (Gardner, Robertson, &
Campbell, 2000).Adults without a history of falls have significantly higher physical
activity scores than those with a history of falls (Prachasilchai, 2000). Moreover, it
found that the older adults who do exercise habitually have higher physical
performance scores than those who do not (Kittipimpanon, 2006).

1.5.2 Behavioral risk factors

The behavioral risk factors are related to decreased attention to avoid or
adapt to environmental hazards such as slippery surfaces and uneven sidewalks.
Wearing inappropriate footwear or clothing are also fall risk behaviors. These
behaviors that may stem from lack knowledge, impatience and carelessness can lead to
falls, injuries, or even death. A review of related literature reported on the most
common behavioral risk factors for falls; 1) Risk-taking behaviors, older adults who
do not recognize their changing physical abilities and attempt to do too much can set
themselves up for a fall, walking without a mobility aid when one is needed,

inappropriate use of a mobility aid, or not using available aids such as hand rails or



Kamonrat Kittipimpanon Literature Review / 24

grab bars, are all risky behaviors for older adults. 2) Inattention, older adults who are
not paying attention to one's surroundings increases the chance of falling. 3) Alcohol,
older adults who drink alcohol have greater risk of falling. 4) Inappropriate footwear,
loose fitting shoes or slippers, shoes with slippery soles, high heels, shoes with thick
soles, or frequent changing of shoe styles. 5) Inadequate diet/exercise, older adults
who are poor nutritional status, an inadequate intake of protein or water, or not doing
enough physical activity toward off the loss of muscle mass or loss of bone density
can increase the risk of falls and injuries(Scott et al., 2001 cited in Lookabaugh-

Deur&Esdale, 2004, WHO 2007).

1.5.3 Environment risk factors

Environment factors are the main risk factor of falls among older
adults. It can divide into 2 major groups, 1) physical environment and 2) social
environment.

1) Physical environment is a most significant risk factor affecting fall
incidence. Twenty five to forty five percent of reported falls result from interaction
with environmental factors (Rubeinstein&Josephonson, 2002).A review of research
literature (Scott et al., 2001 cited in Lookabaugh-Deur&Esdale, 2004,) identified the
following key environmental hazards as: 1) Home hazards such as throw rugs; loose
carpets; electrical cords; door sills; pets; cluttered floors; poorly lit or poorly designed
stairs; slippery floors; shower stalls or baths; lack of aids such as grab bars or hand
rails.2) Community hazards such as uneven pavement or surfaces; sidewalk cracks;
tree roots; snow or ice on walks or steps; building mats; door sills; unsafe stair design;
uneven steps; poorly lit walks and stairways or sharp contrasts; slippery surfaces; poor
building design; lack of handrails, grab bars, curb ramps and rest areas; obstacles such
as planters, bike racks, bus shelters, garbage cans, flower boxes, pedestrian islands; or
leaves that obscure changes in pavement, or become slippery when wet.

Slipping or tripping is the most common cause of falls and fall-related
hip fractures (NHESO, 2009; NSO, 2007; Poomsawat, 2006; Lausawatchaikul, 1999).
A study in Thai older adults showed the cause of fall-related hip fracture to be
environmental factors. Slippery floors, uneven sidewalks, obstructing furniture,

improper stairs and electric devices cords on the floor are the cause of tripping
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(Lausawatchaikul, 1999). Falls typically result from the interaction between
environmental hazards, host-related situational or behavioral factors and disease
morbidity, such as poor vision or balance (Tideiksarr, 2002; WHO, 2007).

There are significant differences between environmental factors
reported in the Western and Thai literature. Characteristic environmental contributions
related to falls among Thai older adults include slippery floors, improper stairways,
inadequate lighting and damaged or obstructed walkways (Assantachai et al., 2003;
Harnjangsit, 1994; Kitkumhang et al., 2006; Pasunan et al., 1998; Pornputasa, 1999;
Tosing et al, 1992; Treeyawutiwat, 1991; Yompuk, 1997). Almost all of older adults
had home hazard at least one area (Pallit, 2004).

2) Social environment also increases risk of fall. Social condition and
economic status of older adults include low income, low education, inadequate
housing, lack of social interaction, limited access to health and social care especially.
For example, older adults with socio-economic problem will encounter with poor
environment in which they live, their poor diet and the fact of not being able to access
health care services even when they have acute or chronic illness exacerbates the risk
of falling. The difference in health and socioeconomic background that may be a
difference in the most important risks factors in each country (Assantachai et al.,
2002). It is reported that the prevalence of fall in an urban poor community higher
than a general community (Kittipimpanon, 2006). It may occurred from poor
environment in which they live, their poor diet and the fact of not being able to access
health care services even when they have acute or chronic illness exacerbates the risk
of falling.Moreover, the previous study showed that older adults who is single more
likely than others (Pasunan et al., 1998). Moreover, the faller who lack of social

support was more likely to falls than those who had social support (Panjamanas,

2005).
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2. Evidence-based of fall prevention programs in the community

setting

2.1 Health promotion for fall prevention

Fall prevention, as a component health promotion among older adults, is
emphasized to promote healthy aging for the aging populations worldwide (CDC,
2008; Department of Health, Government of Western Australia, 2007; & WHO,
2007). The Department of Health, Government of Western Australia (2008) suggested
key elements of health promotion to be applied in all settings and sectors, which
overarch all health promotion intervention strategies. Aligning these with a population
health approach, small improvements in all older people’s health, including those at
low risk of falling, can have greater overall gains than a very perceptible improvement
in those at very high risk of falling. There is good justification to invest in falls
prevention for well older people in the community, thus preventing a shift of the
population from ‘well’ to ‘at risk’. Similarly, investing in health promotion across
each setting can reduce the shift of individuals from one setting along the continuum
to the next.

The Ottawa charter for health promotion and healthy aging framework is
used to develop a strategy for fall prevention. It emphasized to variety of influences or
determinants that surround individuals, families and communities (WHO, 2007)
including personal, behavior, physical environment, social and economic, and health
and social services. Moreover, strategies to promote health following Ottawa charter
including increasing personal skills; building healthy public policy; re-orienting health
services; strengthening community action; building supportive environments
(Department of Health, Government of Western Australia, 2008). Thus, the health
promotion intervention is described as a combination of educational, organizational,
economic and political actions designed with consumer participation, to enable
individuals, groups and whole communities to increase control over, and to improve
their health through attitudinal, behavioral, social and environmental changes
(Department of Health, Government of Western Australia, 2008; & Green &Kreuter,
1999). Literature review relevant fall prevention in western country (CDC, 2008;
Department of Health, Government of Western Australia, 2007; & WHO, 2007). They

recommended strategies of health promotion for fall prevention followed as:
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Department of Health, Government of Western Australia (2007)
recommended that health promotion strategies extend across different settings.
Parentheses around strategies in the lower half of the cylinders indicate the extent to
which intervention strategies extend across the continuum. There are three key action
areas including 1) Ensuring an effective information base to guide action in relation to
falls prevention in older people, for example systematic surveillance, systematic
development of the evidence base to inform policy and program design, and
evaluation of intervention strategies/practices and performance management; 2)
Strengthening prevention and health promotion including reduce falls risk factors and
their determinants and enhance protective factors. It is well acknowledged that falls
are multi-factorial and are often due to a number of predisposing factors, promote
healthy ageing across the life course, build partnerships for intersectoral action and
supportive public policies, and give priority to populations most at risk and ensure that
policies and services developed are culturally appropriate, accessible and affordable;
and 3) Strategic management of falls prevention requires a comprehensive and
coordinated approach across all levels of falls prevention intervention, for example
strengthen the role of prevention in the health care system, improving early detection
and intervention, Integrated primary health care systems, and care partnerships and
consumer participation

In addition, World Health Organization (WHO, 2007) recommended three
fall prevention pillars; 1) Building awareness of the importance of falls prevention and
treatment within all sectors of society that are impacted by falls and fall-related
injuries for relevant people including older persons, family and caregiver, youth and
young adults, community, government, health sector, and media; 2) Improving the
assessment of fall risk factors for the individual, environmental, and society, that
increase the likelihood of falls; and 3) Facilitating the design and implementation of
culturally-appropriate, evidence-based interventions that will significantly reduce the
number of falls among older person which successful multifaceted-intervention
program have included such components as: medical assessment, home safety checks
and advice, monitoring of prescription medications, environmental changes, tailored
exercise and physical activity, training in transfer skills and gait, assessment of

readiness to change behavior, and referral of clients.
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The CDC (CDC, 2008) recommended implementation of effective
community-based fall prevention programs to promote health and well-being among
older adults. The guideline for developing fall prevention programs includes nine-step
process in planning of fall prevention program; 1) Assess your community’s needs; 2)
Establish your program’s purpose, goals, and objectives; 3) Determine what risk
factors your program will address; 4) Collaborate with partners to address additional
risk factors; 5)Decide who will implement the various program components; 6) Find a
location to conduct the program; 7) Evaluate your program; 8) Promote your program;

9) Sustain your program.

2.2 Effectiveness of fall prevention model for older adults, living in
community

Multifactorial interventionsare effective in preventing falls in the elderly
people. Using many different approaches, such as education, vision assessment,
exercise, medication management and environment modification, overcomes the
limitations of any single intervention to solve the problem. The Cochrane
Collaboration showed that multi-intervention programs for older people, both
unselected and at risk older adults, are the most effective means to reduce the
incidence of fall with a pool relative risk (RR) of 0.86. Muscle strengthening and
balance training programs as single interventions had a pool relative risk (RR) = 0.80
(Gillespie et al., 2009).

The American Geriatric Society (AGS, 2001) recommended components
of multifactorial programs to include gait training, advice on the appropriate use of
assistive devices, review and modification of medications, with a special emphasis on
psychotropic medication, balance training programs, treatment of postural
hypotension, modification of environmental hazards and treatment of cardiovascular
disorders.

The World Health Organization (WHO, 2007) recommended
multifactorial interventionsas highly effective in reducing falls among older adults.
They recommend the programs to include predication and training, providing balance

and gait training with appropriate use of assistive devices, medication review and
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management, managing visual problem, and environment risk assessment and
modification and addressing foot and shoe problems and orthostatic hypotension

The CDC Center of Injury Prevention and Control (CDC, 2008) also
recommended components of an effective community-based intervention, consisting
of risk assessment and targeted treatment and referral. The targeted treatments involve
specific exercises (gait and balance training), combined with other fall risk reduction
measures such as education, medication review, vision assessment, and home safety

assessment and modifications, as needed (CDC, 2008).

Table 2.1The suggestion of the component of multifactorial intervention

Studies
AGS WHO CDC
2001 2007 2008
Component of multifactorial
Education v v v
Vision assessment and management v v v
Medication review and management v v v
Specific exercise (balance and gait training) v v v
Home safety assessment and modifications v v v
Advice on the appropriate use of assistive y ,
devices
Treatment of orthostatic hypotension v v
Foot and Shoe problems assessment v
Treatment of cardiovascular disorders v v

The components of multifactorial intervention

The effectiveness of the components in multifactorial interventions are

described as follows.

1) Education
Education, as an individual intervention, can ineffectively reduce fall rates
andthe risk of falls (Reinsch, MacRae, Lachenbruch, & Tobis, 1992; van Haastregtet

al., 2000). As a component of a multifactorial intervention, education has been shown
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to be most effective for preventing falls (CDC, 2008). The components of a multi
education program provide the means of knowledge management by proving 1)
understanding of the risk factors, 2) improvement in balance and strength by specific
exercises, 3) coping with visual loss and regular visual screening 4) medication
management, and 5) environmental and behavioral home safety (Clemson et al.,
2004). Group education sessions are recommended as an effective method for sharing
knowledge (CDC, 2008). Group sessions provided the benefit of social interaction and
sharing experience. The goal setting and problem solving were included in the group
session process.

2) Vision assessment and management

The vision assessment and management is important to prevent falls due to
vision loss. Effective interventions include vision assessment and management. The
visual acuity assessment tools identify at-risk individuals in the community. The
education programs advise older adults to undergo regular visual screening and care as
a preventive measure. The interventions to manage visual impairment include teaching
coping with visual loss, wearing appropriate eyeglasses and care, and refer to
comprehensive vision exams and treatment.

3) Medication review and management

The purpose of medication review and management is to identify and
eliminate medication side effects and interactions. Medications that are commonly
associated with falls are psychoactive medications including antidepressant,
tranquilizers, antipsychotic, antianxiety drugs, and sleep medication. Moreover, the
older adults who take four or more medications are at additional higher risk of falling.
Medication reviews should be completed by healthcare providers, with support and
advice from consulting physicians, to reduce the number or doses of medications.

4) Exercise

Exercise is the only intervention that by itself reduces falls among older
adults (CDC, 2008). However, appropriate and specific exercises are recommended
for fall prevention that improves strength, balance and coordination. These can
include traditional exercises like Tai Chi. There were two major types of exercise that

were proved effectively reduction falls among older adults 1) Combination of specific
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exercises include strengthening and balance training, and/ or endurance training, gait
training, and aerobic activity. 2) Tai Chi exercise.

4.1) Combination of specific exercises includes strengthening and
balance training, and/ or endurance training, gait training, and aerobic activity.

Exercise programs that are specifically designed to improve strengthen and
balance are effective to reduce falls in older adults (Barnett et al., 2003; Campbell et
al., 1997; Lord et al., 2003; Rubenstein et al., 2000). Previous trials have designed
exercise interventions that combinedifferent types of exercises. For instance, Barnett et
al. (2003) designed a group-based exercise program including functional exercise,
balance and coordination, strengthening, and aerobic activity. They reported a
reduction in the rate of falls in the intervention group by 40% compared to the control
group. Campbell et al. (1997) designed a home-based exercise program that included
strength and balance training with interval in-home visits and monthly telephone
support and motivation. They reported a 35% reduction in fall rates as a result of their
intervention. Lord et al. (2003) developed a conditioning program consisting of
aerobic exercises, specific strengthening exercises, and activities for balance, hand-eye
and foot-eye coordination, and flexibility, the result showed that 22 percent all
participants and 31 percent the participants with history of fall in intervention groups
less likely to fall than control group. Rubenstein et al. (2000) used a group-based
exercise program consisting of strengthening, endurance training, and balance training
which reduced fall rates among participants at 3 months.

Key elements of typical exercise programs are describes as follows.

Functional Training: sit to stand practice, weight transference and
reaching (Barnett et al., 2003).

Balance and coordination training: modified Tai Chi exercises, stepping
practice, change of direction, dance steps and catching/throwing a ball (Barnett et al.,
2003). The activities for balance included tandem foot standing, heel-toe walking, line
walking, standing on one leg, altering the base of support, weight transfers (from one
leg to the other), rocking back and forth onto toes and heels, rotating on the spot,
lateral movement challenges, and reaching and stretching movements away from the
center of gravity (forward, laterally, and upward). The flexibility exercises were

undertaken in the seated and standing positions. They included toe pointing forward
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and laterally and heel strike exercises moving the heel forward and to the sides (Lord
et al., 2003). Balance training used a rocking balance board, balance beam, obstacle
course, and group activities such as balloon volleyball and horseshoes. Balance
training sessions were held twice a week and increased in difficulty over the 12-week
program. (Rubenstein et al., 2000).

Strengthening training: using the participant’s body weight for sit to
stand exercises and wall press-ups, using resistance bands, for both the upper and
lower limbs (Barnett et al., 2003). Ankle cuff weights (0.5 kg and 1 kg) for the
following muscle groups: hip extensor and abductor muscles, knee flexor and extensor
muscles, inner range quadriceps, and ankle plantar and dorsiflexor muscles (Campbell
et al. 1997). Specific graded muscle group strengthening exercises were undertaken
with an increased number of repetitions per session. Muscle groups targeted included
ankle dorsiflexors, knee extensors, hip abductors, and hip side-flexors. Repetitions
were increased from four at Week 2 to 30 at Week 10. Thirty repetitions were then
maintained for the remainder of the program (Lord et al., 2003). Strength training
included hip flexion, extension, abduction, and adduction; knee flexion and extension;
squats, dorsiflexion, and plantar flexion. Over the first 4 weeks, participants increased
each exercise from one to three sets of 12 repetitions. Resistance levels also were
increased progressively. The rate of progression was modified for subjects with
physical limitations (Rubenstein et al., 2000).

Aerobic activity: fast walking practice including change of pace and
direction (Barnett et al., 2003). Movement of the legs, trunk, and arms to involve all
joints and major muscle groups, the leg movements were designed to use the full range
of movement of the hip, knee, and ankle joints and to condition and strengthen all
major muscle groups, the trunk movements were designed to maintain flexibility of
the spine and to condition and strengthen the back, chest, and abdominal muscle
groups. The arm movements were designed to use the full range of movement of the
shoulder, elbow, and wrist joints and to strengthen all major muscle groups,
wholebody exercises included pacing, dance patterns, directional changes and speeds,
and complicated routines of wholebody movement (Lord et al., 2003).

Endurance training included sessions that alternated cycling (once a

week), treadmill (twice a week), and indoor walking, either walking laps or flights of
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stairs (twice a week). Heart rates were monitored to ensure that participants did not
exceed 70 percent of their heart rate reserve. (Rubenstein et al., 2000).

Walking pattern exercises consisted of large strides, heel-toe walking,
narrow- and wide-based walking, and sidestepping (Lord et al., 2003).

The frequency and duration of effective program: Most of effective
programs were moderate intensity exercise, the class ran one hours, once a week
(Barnett et al., 2003; Lord et al., 2003), twice weekly, (Lord et al., 2003) for 1 year
period (Barnett et al., 2003; Lord et al., 2003), 1 72 hours, three a week for 3 months
(Rubenstein et al., 2000). Most classes consisted of three sections: a 5- to 15-minute
warm-up period, a 35- to 40-minute conditioning period, and a 10- minute cool-down
period (Barnett et al., 2003; Lord et al., 2003). In home-based exercise, the exercise
took about 30 minutes, three times a week and to walk outside the home at least 2
times a week for 1 year (Campbell, 1997)

4.2) Tai Chi Exercise

Tai Chi is a traditional exercise that had been shown to be an effective
intervention for fall reduction (Li et al., 2005; Wolf et al., 2003). The basic Tai Chi
exercise emphasizes the individual movements linked together to flow smoothly from
one form to another. The movements of Tai Chi, when performed with continuity,
involve characteristics such as body and trunk rotation, flexion/extension of the hips
and knees, weight shifting, postural alignment, coordinated arm movements, and
postural control (Swaim, 1999 cited in Li et al., 2008).

There are five main schools of tai chi, namely Chen, Yang, Sun, Wu
(JianQian), and Wu (He Qin) (Wolf, Coogler, & Xu, 1997). They differ in the
characteristics of the practice level of difficulty. An early study showing the
effectiveness of Tai Chi to reduce falls was reported by Wolf, Barnhart, et al.
(2003).They conducted 15-weeks of Tai chi exercise class that synthesized the existing
108 forms Tai Chi into 10 components and showed a 47.5% reduction in fall rate in
participants. Tai Chi Yang exercise also showed significant to reduce falls, a 1-hour
class, three times per week for 6 months of this Tai Chi style showed that the
intervention group had significant fewer falls and injurious falls than the control group

and their risk of falling was decreased fifty-five percent(Li et al., 2005).
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Recently, Wolf et al. (2003) adapted 8-form Tai Chi program (Easy Tai
Chi) designed for older adults that derived from a traditional 24-form Yang-style Tai
Chi. Although no evidences support the effect for fall reduction, preliminary data
support the potential of Easy Tai Chi for achieving health outcomes improvements
(self-reported SF-12, mental and physical scores, instrumental activities of daily
(IADLs), and the physical performance living similar to those derived from more
complex Tai Chi forms. (Li et al., 2003).It also showed feasible and evidenced good
class attendance, high participant satisfaction, and interest in continuing Tai Chi (Li et
al., 2008).

5) Environment modification

Home hazard assessment and modification are important component to
prevent fall among older adults. However, no clear evidences support the effective of
home assessment and home modification intervention independently to reduce the
number of falls. Only a study showed the effectiveness of community-based home
safety and home modification, using the pre-post test of self-report falls, 60 %
reduction of reporting falls after intervention (Plautz, Beck, & Selmar, 1996). Most
interventions can reduce falls only the people at risk such as having history of fall,
frail older people and visual impairment. The previous study showed that there was the
difference of the number of fall between interventions and control group only the older
adults who had history of fall, and the intervention was delivered by occupational
therapist with home visit for suggestion and modification (Cumming et al., 1999;
Salkeld et al., 2000). The study among frail older people in Home Intervention Team
(HIT) project showed significant to prevent fall by the intervention group had 31%
fewer falls than control (incidence rate ratio (IRR) = .69) Nikolaus & Bach, 2003).
Home visit and hazard modifications that provided by occupational therapy among
older adults with visual impairment was effective in preventing fall, the intervention
group had 60% fewer falls than control (incidence rate ratio (IRR) = .40) (Grow,
Robertson, Campbell, Clarke, & Kerse, 2006).

Moreover, the previous study showed that only the education could not
reduce the environment hazard. However the identified home hazard modification
needed some people or some organization to support those modifications such as older

adults’ families or government, for example only 2 cases of participants that can
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modify their environment after they got the suggestions because their families support
for changing those environment (Pallit, 2004). Most studies had the funding to support
home modification or free installation safety devices (Plautz et al., 1996; Salkeld et al.,

2000; Stevens, Holeman, & Bennett, 2001).

2.3 Fall prevention interventions among Thai older adults

Most existing interventions in Thailand (Jitapunkulet al., 1998;
Assantachai et al., 2002; Pallit, 2004; Piphatvanicha, 2006) (Table2.2) emphasized on
minimizing single risk factor. It is also rarely to address environment modification. It
describes follow as:

Jitapunkul et al (1998) developed the regular surveillance by using a
simple questionnaire administered by non-professional personnel every 3 month and
creating the referral system for older adults who are high risk of falling (fall more than
2 times in the last 3 month). The older adults who are high risk of falling will referred
to Physician and Nurse for appropriate management. However, there was no
statistically significant difference in fall rate in 18 month between two groups. Later,
Assantachai et al (2002) used the post-card followed up every 2 month and giving
health information about fall prevention one time. The incidence of falls was
significantly reduced in the study group. However, this study did not assess the risk of
fall and management the risk of fall of older adults in this study. Both of these studies
suggested primary prevention among health older adults in the community.

Pallit (2004) emphasized to assess the multifactorial assessment including
personal factors and home environment. The intervention provided the education,
changing practice, and suggestion for home modification. However, the results
showed that this program can effect to improve only the perception of fall and fall
prevention however, it could not change their environment hazard. Only 2 cases can
modify their environment because their family helped them changing their
environment. This study provided the useful information that only the suggestion
could not change environment hazard.

Piphatvanicha (2006) developed fall prevention program. Two components
were included in this program 1) Four sessions in health education and 2) 8-weeks for

Tai Chi exercise program. The results showed that the experimental groups had
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statistically significance better scores of physical performance (Berg Balance and
Timed up & go Test) than control groups. However, this intervention did not concern
about environment factors.

Literature reviews of existing intervention showed that previous studies
emphasized to reduce the single risk factors at the individual level. Moreover, it rarely
to concern about environment factors that showed the major risk in Thai older adults
and major components of effective intervention. The intervention that includes
environment factors should be concerned to develop effective intervention. Moreover,
the changing of environment is needed social support, which the previous study
showed that only 2 cases can modify their home environment hazard because their
families support to change that environment (Pallit, 2004). In addition, previous
studies and preliminary study showed that not only home environment but also
community environment that are the important factors of fall in Thai situation.
Therefore, family and community are needed to involve for developing fall prevention

model among older adults in an urban community.

Table 2.2 The component of intervention in previous Thai studies

Component of Jitapunkul | Assantachai et al Pallit | Piphatvanicha
intervention et al (1998) (2002) (2004) (2006)
Sample Age>70 Age > 60 Age Age > 60 &

60-74 | History of fall

(12 month)

Fall assessment v v v
Postcard followed v
Education v v v
Practice posture v
Tai Chi exercise v
Referral v
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3. Action research

Action research is a systemic approach to investigation that enables people
to find effective solutions to problem they confront in their everyday lives. It focuses
on specific situations and localized solutions (Stringer, 2007:1). Action research
requires a particular practice setting to identify and describe problems needed to be
changed. The researcher needs to concede possible solutions to the problems take
action to implement those solutions in the problem setting, carefully evaluate the
process and the outcomes of the certain changes and the desired effect.

Action research is a collaborative approach to inquiry or investigation that
provides people with the means to take systematic action to resolve specific problems.
The basic action research routine provide the simple yet powerful framework —look,
think, act that enables people to commence their inquiry in a straightforward manner
and build greater detail into procedures as the complexity of issues increases.

Community-based action research

Community-based action research is a collaborative approach to inquiry or
investigation that provides people with the means to take systematic action to resolve
specific problems.This approach to research favors consensual and participatory
procedures that enable people

1) To investigate systematically their problems and issues,

2) To formulate powerful sophisticated accounts of their situations, and

3) To devise plans to deal with the problem at hand

Community-based action research focuses on the methods and techniques
of inquiry that take into account people’s history, culture, interaction practices, and
emotional lives.The elaborate routines of traditional scientific research, which from
the perspective of the practitioner, were often shrouded in the mists of technical
language and mystified by complex statically procedures community-based action
research accessible to both professionals and laypersons.Community-based action
research provided a means for people to “get a hand” on their situations and formulate
effective solutions to problems they face in their public and professional lives.

The basic community-based action research routine started with the simple
framework of community-based action research and built greater detail into

procedures as the complexity of activities increases.The look, think, and act were
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elements of a continually cycle of activities as participants work through each
stage.They explore the details of their activities though a constant process of
observation, reflection, and action. At the completion of each set of activities, they
reviewed (look again), reflected (reanalyze), and re-acted (modify their actions) based
on information from each stage of research process. As experiences shows, action
research was not a neat, orderly activity that allowed participants to proceed step by
step to the end of the process. People found themselves working backward through the
routines, repeating process, revising procedures, rethinking interpretation,
leapfrogging steps or stages, and sometimes making radial changes in direction.

1) Look

The objective of this process was for the researcher to assist stakeholders
in describing the situation clearly and comprehensively. The researcher helped
stakeholders in defining the problem in their own terms and describing their
community contexts in detail.

This exploration revealed the taken-for-granted visions and versions of
current situation that make up people’s day- to -day life worlds, with their
unquestioned assumptions, views, and beliefs, out in the open and displaying
inspection. As people struggle with the collective vision/version of their world, new
possibilities for resolving their problems and discovered. This activity was liberating,
enabling people to master their world as they see it in a different way. The tasks of
research facilitators in the look stage were building the picture and developing
descriptive accounts.

1.1) Building the picture

The researcher facilitators enabled stakeholder groups to formulate jointly
constructed descriptive accounts of the situation at hand. Each stakeholder groups
defined a descriptive account of its context separately, and then worked with other
groups to draft a joint descriptive account.

1.2) Developing descriptive accounts

As researcher facilitators gather information, they did so based on
conditions and circumstances emerging from their interactions with the groups. The
focus of their information gathering activities would be formulated according to their

problems, issues, and concerned if the various stakeholder groups. In the initial stages
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of projects, researchers met informally with variety of stakeholder groups to discuss
general issue and to formulate a general picture if the context. As issues emerge,
formal meeting provided contexts for developing detailed descriptive accounts.

2) Think

In this phase, the stakeholders constructed explanations to extend their
understanding of situation analysis and developed joint constructions to interpret and
explain the problem under investigation.

The main task of the researcher was to interpret and render understandable
the problematic experiences being considered. Interpretation built on description
through frameworks to enable participants to make better insight of their experiences.
It utilized experience-near concepts drawn from people’s day-to-day lives to clarify
and untangle meanings and to help the individuals illuminate and organize their
experiences. The researchers provided the opportunity for participants to understand
their own experiences.

Interpretive activity exposed the conceptual structures and pragmatic
working theories that people used to explain their conduct. The researcher’s task was
to assist participants in revealing those taken-for-granted meaning and reforming them
into “constructions improves, matured, expanded, and elaborated” and that enhance
their conscious experiencing of the world. It was not intended as merely
intellectualized, rational explanations; rather, it was real-life constructs-in-use that
assist people in reshaping their lives.

Diverse perspectives exist in any situation, ensured that members of each
stakeholder groups comprehend the interpretations of other groups with whim they
were working, Biographies, stakeholders, experiences and perspectives, and
relationships within and between each of the stakeholder groups are focused.

Therefore, this phase was the process of systemic inquiry that extended
stakeholders’ understanding of the problems, affecting their work and community
lives. The routines embodied principles of practice that enabled researchers to develop
positive working relationships with community members by communicating
effectively and providing opportunities for stakeholders to participate meaningfully in

research activities.
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3) Act

The acting phase involved three steps as follow: 1) Planning which
involves setting priorities and defining tasks, 2) Implementing the supporting,
modeling, and linking activities that help participants to accomplish their tasks, and 3)
Evaluating, in which participants review their progress.

3.1) Planning, setting priorities and defining tasks

Researcher facilitators anticipated meeting with all stakeholders to obtain
consensus on the actions to be taken. This crucial point was likely to have a big impact
on the success of the project. If stakeholders agreed on a course of action and become
engaged in activities, they were likely to invest considerable time and energy in
research activities.

3.2) Implementing the supporting, modeling, and linking activities
that help participants to accomplish their tasks

Community-based processes started with a flourish. Much enthusiasm and
energy were generated and people set off to perform their designated tasks. The best of
intentions often ran up against the cold, hard realities of daily life. Participants
reentered family, work, and community context, where ongoing responsibilities and
crises crowd out new activities. As participants attempted to implement the tasks,
research facilitators should provide the emotional and organization support to keep
them on track and to maintain their energy, model sound community-based processes,
and link the participants to a supportive network.

3.3) Evaluating, in which participants review their progress

Evaluating processes formulated joint stakeholder descriptions and
interpretations. Evaluation was carried out a joint construction of stakeholder groups.

- Place their claims, concerns and issues, and the table for consideration.

- Review information obtained from interviews, observation, documents,
and group constructions.

- Resolve claims, issues, and concerns.

- Prioritize unresolved items.

Several action researches supported the benefits that all of the stakeholders
gained. Action research was also one of the important strategy, which suggested by the

PRECEDE-PROCEED model. It was important for changing the individual and
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stakeholder behaviors in each phase. The members or the informants had participated
in designing and implementing activities, learning the new skills, providing in the new

social actions, and achieving the conscious and empowerment.

4. PRECEDE-PROCEED Model
The PRECEDE-PROCEED Model is a framework for health promotion

planning based on health promotion framework has been developed by Green &
Kreuter (1999) in the 1970’s. The strategy of health promotion in this framework is
any combination of educational and ecological supports for actions and conditions of
living conducive to health. These actions may be the personal behavior and lifestyle
adaptations of individual and families, the advocacy of organizational or public
policies to assure healthful living conditions, or direct intervention by individuals or
groups to improve environmental living conditions

The PRECEDE-PROCEED Model provides step-by-step approach to
assist providers in creating appropriate health promotion projects. It works in tandem,
providing a continuous series of phases in planning, implementation, and evaluation.
The identification of priorities in the one phase of PRECEDE lead to quantitative
objectives that become goals and targets in the implementation phase of PROCEED.
Also, they are standards of acceptability or criteria of success in the evaluation phases
of PROCEED. Throughout the work with PRECEDE and PROCEED, two
fundamental propositions are emphasized 1) Health and health risks, caused by
multiple factors and 2) because health and health risks are determined by multiple
factors, efforts to effect behavioral, environmental, and social change must be
multidimensional or multi-sectorial.

The PRECEDE- PROCEED planning framework provides practitioners
with a comprehensive, systemic model for analyzing health promotion problems, and
designing interventions, behavioral and environment factors predispose, reinforce, and
enable health-promoting behavior.

The eight phases of the PRECEDE- PROCEED

Six basic phases comprise the procedure. Evaluations of impact and
outcome can be extended to seventh or eighth phase, depending on the evaluation

requirements. The phases are described in the following brief summary (Figure 2.1)
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PROCEED

Figure 2.1 The PRECEDE- PROCEED Model for health promotion

Phase 1: Social assessment and Situation analysis

This is the process of determining the community’s perceptions of their
needs or quality of life, their inspirations for the common good. This is best
accomplished by involving the people in a self-study of their own needs and
aspirations. This assessment is achieved through broad participation and application of
multiple sources of information designed to expand understanding of the community.

Phase 2: Epidemiological assessment

The tasks of phase 2 are to identify the specific health goals or problems
that may contribute to social needs or problems noted in phasel. Using available data,
generated by appropriate investigations and epidemiological findings, the researcher

ranks the several health problems or needs.
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Phase3: Behavioral and environmental assessment

Behavioral and environmental assessment consisted of identifying the
specific health related behavioral and environmental factors for any selected health
problems with the most deserving of attention in Phase 2. The process of setting
priorities on the basis of causal importance, prevalence, and changeability is important
at each factors selected in one phase to require dozens of causal factors to be
considered in the next.

Environmental factors were the external determinants that are modified to
support behavior, health, or quality of life, being cognizant of such forces will enable
planners to be more realistic about the limitations of programs consisting of health
education directed at personal health behavior of the public

Phase 4: Educational and ecological assessment

The educational and ecological assessment identifies factors that require
change to initiate and sustain the process of behavioral and environmental change. The
determinants of health and social condition identified in this phase will become the
immediate targets or objectives of a program (Green & Kreuter, 1999: 153). Three
general categories of factors affecting individual or collective are predisposing factors,
reinforcing factors, and enabling factors

Predisposing factors are antecedents to behavior that provide the
rationale or motivation for the behavior including a person or population’s knowledge,
attitudes, beliefs, value, and perceptions that facilitate motivation of change.

Reinforcing factors are factors following a behavior that provide the
continuing reward or incentive for the persistence or repetition of the behavior.
Reinforcing factors may encourage or discourage continuation of behavior.
Reinforcing behavior produces lifestyle change; influence the environment through
political advocacy, consumer demand, or cumulative actions.

Enabling factors are antecedents to behavior that allow a motivation to be
realized. It includes all conditions that make a possibly desired change in behavior or
in the environment. They may be skills, resources, or barrier that can help or hinder
the desired behavioral changes as well as environmental changes. These skills can be

viewed as vehicles or barriers to those antecedents of behavior motivation include the
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availability, accessibility, and affordability of health-care and community resources,
which facilitate the performance of an action.

Phase 5: Administrative and policy assessment

This phase involves the assessment of organizational and administrative
capabilities and resources, policies, abilities, and time. This phase also identify the
specific settings in which health promotion activities must take place. The
implementing organization may itself provide a setting for implementing the
population focus of the program. The setting dictates the specific methods, material,
and other intervention components.

Phase 6, Implementation

This phase identified the diagnosis steps, the area to be targeted, and the
methods to mobilize the 7 program; implementation of the health promotion activity is
next. A few remaining areas to investigate are budget, policy, regulation and
organizational resources. A timetable is established to create time frame in which
objectives and organization issues are to be carried out.

PRECEDE-PROCEED assume that planners who have followed the
systemic process laid out in the first five steps will have rich information to develop
intervention and evaluation strategies (Freire&Runyan, 2006:139-140). Different
interventions are required for changing the predisposing, reinforcing, and enabling
factors, which is why it is important to identify these risk factors before committing to
a particular intervention strategy or methods.

Phase 7, 8, and 9: Evaluation (Process, Impact, and Outcome)

Evaluation is an integral and continuous process form the beginning
through all phases of implementation. The criteria for evaluation fall naturally from
the objectives defined in the corresponding steps in PRECEDE during the assessment
process. Process evaluation (Phase7) starts from the first time a team meets to create a
health promotion activity. Phase 8 and 9 Impact and outcome evaluation are developed
on the objects of the project.

PRECEDE-PROCEED model has been used as a framework for injury
prevention, to conceptualize injury problems, develop prevention programs, and define
data collection measure. The full model has been applied to intervention development

can be found for program to reduce motor vehicle injuries, home injuries, child-
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pedestrian-related injuries, and low back injuries among postal workers (Freire &
Runyan, 2006: 140).

Recommendation of most important point when using PRECEDE-
PROCEED approached for developing intervention from an evidences-based
perspective (Freire & Runyan, 2006: 140) included: First, planners match broad
intervention components to their prioritized ecological level. Second, planners map
tested best practices to their selected intervention components. Finally, planners pool
information on promising practices and input from the intended audience to fill in
program activity gaps.

Therefore, this model is useful framework for developing fall prevention
intervention and evaluation interventions among older adults. It is helpful to
understand the fall problem as well as identify and prioritize multiple risk factors
including behavioral factors and environment factors, and their related factors and
conditions in the studied community. The obtained information from Precede is need
to mapping with the best practices from evidences-based five components of
multifactorial intervention. Then, the community and stakeholders collaborate to
design intervention strategies filling the gap in that community. The obtained
intervention in this study should be suitable for preventing fall among older adults in
an urban community, which lead to sustain behavior changes and reduce the fall and

fall-related injury as the long-term outcome.
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CHAPTER I
MATERIALS AND METHODS

This chapter presents the research design and methods organized for the
development of a fall prevention model among Thai older adults in an urban
community as followed.

1. Research Design

2. Research Setting

3. Population and Sampling

4. Research procedures and Research instruments
5. Protection of Human Subjects

6. Data Analysis

1. Research Design

Action research was proposed to be used to develop a fall prevention
model. It aimed to increase the closeness between the actual problems in a specific
setting.A community participation that involve stakeholder in activities ranging from
defining needs for fall prevention to pre-designed prevention model was needed to
develop the effective intervention. Prevention policies and activities that were to be
implemented were those supported by research evidence, and communities were asked
to customize and prioritize their initiatives depending on local concerns and interests.

Therefore, action research was conducted to develop the community-based
fall prevention model for Thai older adults, living in an urban community.
Effectiveness of a community-based fall prevention model was assessed in terms of
fall incidence among Thai older adults in a community. This study consisted of 1)

Pre-research phase and 2) Research phase.
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2. Research Setting

This study was conducted at Sukantaram Road community, one of 15
urban crowded communities in Dusit District, Bangkok (Strategy and evaluation
department, 2010). The Sukantaram Road community was selected as a study
community for several reasons, including: 1) having the highest incidence of falls of
the five communities 2) having strong community leadership, 3) having human capital
and necessary resources for model development including public health nurses, public
health volunteers, elderly clubsand 4) strong networks of fall prevention model
development.

Figure 3.1 Geographical area of Sukantaram Road community

Figure 3.1 showed the location of Sukantaram Road community, which
covers an area of approximately 9 rai, with a population of 1,900 people in 400
households (Social development department, 2010). The community was under the
management of the Crown Property Bureau. Most of older adults lived in a wood
houses and a small rent room. The community is used for housing, with the remaining
areas, particularly along sidewalks. It was used for food vender, groceries, garages,

and car parkmaking obstruct and narrow available walkways. Furthermore, many



Kamonrat Kittipimpanon Materials and Methods / 48

walkways have been damaged by large tree roots and deterioration of the pavement
resulting in widespread unevenness of walkways in the community.

From the previous community survey (Sixth Public Health Center, 2009),
reported 573 individuals in 263 households were permanent community residents and
were available for the survey. One hundred and two people were older adults (17.8%),
with40 males and 62 females. Most of them were widowed, divorced or separated and
lived with child and grandchild. Approximately 72 % of older adults had at least one
chronic condition, of which hypertension (50.0%), diabetes mellitus (23.0%), and
hyperlipidemia (16.6%) were the most common. Thirteen percent of older adults
reported more than 2 fallswithin 3 months.

The preliminary study in 2009 showed that the Sukantaram Road
community reported the highest fall prevalence of the five communities (37.5% over
six months) under the in the practicum settings of the Faculty of Medicine
Ramathibodi Hospital., has a higher prevalence than the national average fall rate (18
%) (Poomsawat, 2006). Slipping was a common cause of falls in this community.
Older adults in the Sukantaram Road community suffered from falls indoors (55.6%)
and outdoors (44.4%). The sitting room was a common area for fall occurrence inside
the home while the market was a common area of fall outside the home. Most falls
occurred in the daytime while performing routine activities. The common environment
risks for falls were the uneven floors and obstructed walkways inside the home and
slippery floors in the market. Regarding fall-related injury, the report showed that one-
third of fall victims (33%) suffered fractures requiring an Emergency Room Vvisit.
However, there was no system to address the fall problem among older adults in this

community.

3. Population and Sampling

3.1 Population

Study population was categorized into three groups according to each
research phase, including 1) older adults, 2) community leaders, and 3) stakeholders.
A total number of 102 older adults lived in the selected community during data

collection. Most of older adults (60 %) were local persons who lived in Sukantaram
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Road community for more than 10 years, while some had migrated from the North-
East Thailand, 16 community leaders and stakeholders.

3.2 Sample

Purposive sampling was applied to recruit participants at the different
phase

1) Pre-research Phase

A public health nurse(PHN), a community leader, an elderly club
president, an older adult, and two public health volunteers (PHVs) were interviewed
about fall situation and community contextwith fall and available resources including
stakeholders.

2) Research Phase:

The participants consisted of two groups as followed:

Group 1: Older adults who lived in Sukantaram Road community. Forty-
one older adults met the inclusion criteria and admired to participate in the model. A
Total of twenty-eight older adults who participated in the model at least 80 % of
activities were included in the study.

Inclusion Criteria

1. Older adults who were 60 years old or above.

2. They were able to verbally communicate in Thai.

3. They lived in Sukantaram Road community at least 6 months.

4. They were willing to participate with signed inform consent.

Exclusion Criteria

1. They had been screened for cognitive dysfunction as determined by a
score of less than 15 on the Chula Mental Test.

2. They were dependent as regards the performance activities of daily
livings as determined by scores of Barthel ADL less than 12.

3. They had exacerbation of their disease or acute illness that affected their
ability to participate in this study.

4. They were not willing or able to complete the study or participated in
the less than 60 percent of the program.

Group 2: Stakeholders were the gatekeepers who deal with the impacts

of fall problems and had the influence to develop a fall prevention model in their
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community. A total of eighteen stakeholders included community leader, public health
volunteers (PHVs), elderly club representatives, public health nurse, and older
adultswho met the criteria were invited to participate as the research team in this
research. In addition, representatives of the Crown Property Bureau and Dusit district
office were invited to participate as partner organizations in this study.

Inclusion Criteria

1. They were able to verbally communicate in Thai.

2. They were willing to participate with signed inform consent.

Exclusion Criteria

1. They had problem of perception, hearing problem, visual problem, or

mental health problem.

4. Research procedures and Research instruments

Research procedures and research instruments were presented following
the research phase (Figure 3.2). Research instruments were categorized into three
groups as screening instruments, intervention instruments, and data collection
instruments. Research procedures and research instruments were described as
followed:

4.1 Pre-research phase

This phase familiarized the researcher with the community. This phase
emphasized understanding the community context, building relationships with people
in the community, identifying and preparing stakeholders for working in the research
phase, and raising community awareness. The research procedures and the research
instrument in this phase are described as follows.

Research procedure

The activities in the pre-research phase consisting of 1) understanding
community context, 2) building the relationship with the community, 3) identify and
preparing stakeholders, and 4) raising community’s awarenesswere described as
followed:

1) Understanding community context

Interviewing key informants and reviewing previous reports from a public

health nurse, a community leader, an Elderly club president, and two public health
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volunteers were conducted to collect the data. This activity provided a context for the
researcher to understand the community relative to the fall problem.

1.1 The researcher obtained an introduction letter and permission to
proceed from the Faculty of Public Health, Mahidol University and Bangkok
Metropolitan Associations (BMA).

1.2 The researcher contacted the public health nurse (PHN) who was a
home visiting nurse for the Sukantaram Road community at 6™ public health center.
The proposal and ethics permission were presented to PHN. Public health nurse
provided some basic information about the community. The researcher shared data on
the fall problem among older adults in the community. This discussion yielded the
community profile report which was reviewed by the researcher. Following this, the
researcher and the PHN approached the key community individuals. The older club
president was reached by telephone appointment.

1.3 Five key persons were interviewed individually at home during
separate session lasting45-60 minutes. These included a community leader, an elderly
club president, an older adult and two public health volunteers. The researcher made
mp3 recordings of the interviews and took field note with participants’ permission. In
addition, the researcher also asked for the community reports such as community
profile, community committee structure, health service structure, community health
report, health examination report etc.the reviewing the secondary data was conducted
to understand community context.

1.4 The public health nurse identified the two key persons who needed to
be approached before planning to work with older adults in the community including
an elderly club president and a public health volunteer (PHV). The elderly club
president and PHV are responsible the older adult population as gatekeepers for most
services making them essential facilitators during the project. Elderly club president
could inform older adults in the community on participating in this study because
older adults in this community respect and trust him and his long experience as a
community leader, since 1990. He has been president of the elderly club since its
establishment in 2007. The elderly club provides much the benefit for its members.
For example, they contacted with 6" public health center for providing health

examination every year in the annual meeting of elderly club. The elderly club
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president is also responsible to find financial support from non-government
organization or personal donations of time and resources. Thus, elderly club president
is a gatekeeper who can facilitate access to the community.

The public health volunteer (PHV) was selected by the PHN from the five
PHVs the in Sukantaram Road community, because of her prior experience with older
adults in the community. She was also the secretary of elderly club in this community
and the wife of the elderly club president. The PHV was trusted and respected by the
older adult population, particularly regarding health concerns.

1.5 Three more key informants who could give more information
regarding community context were identified by the PHV, including 1) community
leader who could provide the history of community, the structure and function of the
community, the past and present community activities, and community networks in the
community; 2) PHV leader who could provide information in role and function of
PHV and the connection with public health nurse; and 3) an older adult could provide
specific information regarding the lifestyle and community networks of older adults
living in the community. The community leader and the PHV provided existing
reports of previous community activities.

2) Building the relationship with the community

2.1 The researcher sought to develop individual relationships with the
three key persons, namely the PHN, the elderly club president, and the PHV. The
researcher first presented the preliminary data on the fall problem among older adults
in their community and encouraged knowledge sharing based on their experience with
fall problem among older adults in the community. In addition, researcher expressed
willing to help the community to solve the problem and explained the objectives and
process of this research. This researcher emphasized community participation
throughout the study as a means to addressing the fall problem. The collaborators
expressed interest in and a desire to support the project. The personal interviews also
provided an opportunity to build trust and familiarity between the researcher and key
persons in the community.

2.2 A group discussion including the researcher, the PHN, the elderly club
president, and PHV, was conducted to discuss the fall problem in the community and

to develop a mutual fall prevention model. The key persons suggested an“International
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Day of Older Persons” (October 1%), as an appropriate day for opening the project and
increasing self-awareness of fall problem among older adults in this community.

2.3 The researcher joined activities conducted by community leaders and
community networks such as 1) joining the meeting of quality of life development
project that was provided by the Crown Property Bureau; 2) joining with 6" public
health center for some activities such as health screening, health followed up (Blood
sugar checked) among diabetes mellitus (DM) patient in the community, and public
health volunteers meeting; and 3) annually meeting of elderly club. These activities
served as a way to build relationship with people in the community and an opportunity
to introduce the researcher, built relationships and connections with network (partners)
in the community. It was also an opportunity to learn more about the relationship
between community and networks.

3) Identify and preparing stakeholders

After initial relationship building with community leaders and
stakeholders, the researcher identified additional individuals to be included in the
research project. There were five persons who were identified as an initial research
team including a PHN, a community leader, an elderly club president, and two public
health volunteers. “International Day of Older Persons” on October, 1%was suggested
by research team for informing the research project and raising community’s
awareness of fall problem among older adults in the community

4) Raising community’s awareness

The Elderly club activity event on October 1% (International Day of Older
Persons) was an opportunity for raising the community’s awareness of the fall problem
among older adults in the community. The research team used this event to present the
fall problem data from the preliminary study and this fall project description. A basic
fall prevention handbook was distributed to older adults in attendance.

A public relations campaign for this project was conducted by the research
team including community broadcast, posters and personal solicitations (invitation
letters), aimed at increasing community awareness. This helped to recruit additional

people to assist with the fall prevention project.
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Research instrument

Community assessment guideline: This guideline was used to collect
data regarding the community context by interviewing key informants and reviewing
secondary data from the community. The topics included the history of the
community,a community profile (geographical environment & household structure,
population structure & health status, economic status (occupation & income),
education & culture, politics and government, lifestyle, etc.), community resources
(place, program, budget, club, foundation), health services structure in the community,
social support systems, the nature of the fall problem in community, and community

awareness of the fall problem (Appendix A).

4.2 Research phase

Research phase consisted of four steps including 1) situation analysis, 2)
model development, 3) implementation, and 4) evaluation.The research instruments
and the research procedures were described following:

4.2.1 Situation analysis

During this phase the research team gathered information on the fall
problem in their community. The information in this step was useful to understand the
fall problem and to develop fall prevention model for the community.

Research procedures

The activities in this step were described as followed:

1. The meeting of the 4 initial project leaders was conducted to organize
the fall risk assessment event including equipment preparation, venue selection, and
assistant selection.The assistants were trained to give information, make assessments
and collecting the data during the event.

2. The research team coordinated with local partners for the project, such
as the 6" health canter. PHV contacted other PHVs, and the elderly club president
contacted the Sukantaram temple as a possible venue for the event. Community
broadcast system was used, by community leaders, to announce the event publically.
The researcher trained the research assistants to assist with the physical performance
tests.
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3. An invitation letter was distributed to older adults in the community.
PHVs visited at older adult’s home for distributing the invitation letter.

4. Fall risk assessment was conducted by the research team and partners at
Sukantaram temple. The assessments where made available for interested older adults
and those willing to participate in the project. Fall risk assessment was done by both
questionnaires and physical testing, separated into 8 stations including 1) demographic
data & history of fall, 2) behavior risk and environment risk assessment, 3) visual
acuity test, 4) handgrip strength test, 5) tandem stand test, 6) Five Times Sit to Stand
(FTSS), 7) Turn 360 degree, and 6) Timed “up &go” Test. Each individual assessment
lasted 30-40 minutes per person. Data was collected from each station assessment for
later evaluation.

5. The obtained data from assessment was identified fall phenomena, faller
group, people at risk and fall risks among older adults in the community.

6. The research team made appointmentswith two groups of people for
separate focus group discussions including 1) Ten of thirteen older adults who had
experiences fall and 2) Eight stakeholders who had experience with fall victims (three
Community leaders and two PHVs which all of them were an elderly club committee,
Elderly club president, and PHN). The procedures in this step are described as:

1) Participants were informed about objectives, procedures, activities
and human right protection and are asked for voluntary participation.

2) The researchers scheduled the time and place for the focus group
discussion and reminders where issued one day before the scheduled meetings.

3) Eight to ten participants were included in a focus group. A focus
group also included one researcher as the moderator and one research assistant as a
note taker and participant observation. The focus group was conducted to discuss
about the fall risk of older adults in their community, fall risk factors of community
and the strategies for fall prevention. The focus group guideline (Instrument 5) was
used to facilitate participants open discussion, sharing experiences about their fall
experiences in the community and strategies for prevention fall in their community.

4) Participants were completed written informed consent before
beginning focus group discussion.The focus group took place around their community
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and range from 60-90 minutes to talk and discussion. The researcher use mp3 recorder
and field note taking with participant permission.

5) Field note taking was used to obtained data of the focus group
discussion. The detailed of events observed were taken down in record book.The date,
time, place, activities, participants, events, problems, and solutions were recorded by
researcher or research assistant. Participant observation was performed during focus
group discussion. Observations included the participants’ behaviors, the process, the
response, facial expression, voice and their interaction.

Research instruments

This step consisted of two screening instruments and six data collection
instruments. The detail and validation of instruments were described as follows.

Screening instrument consisted of 2 instruments including Chula Mental
Test (CMT), and Barthel ADL (ADLSs)(Appendix B).

1. Chula Mental Test

Chula Mental Test (CMT) was used to measure the cognitive function and
dementia symptoms in older adults (Jitapunkul, Kamolratanakul, & Ebrahim, 1994). A
13-item questionnaire with 2 scores, 0 = incorrectly answers and 1= correctly answers.
Total score ranged from 0-19, the higher score the better function. The Chula Mental
Test has been widely used for cognitive function screening of older adults, living in a
community. The sensitivity and specificity for detecting dementia were 100% and
90%, respectively (Jitapunkul, Lailert, Worakul, & Srikiatkhachornm, 1996). Using
the cut-off point of 15, the sensitivity andspecificity for dementia screening were
83.3% and 91.7%, respectively (Jitapunkul, Worakul, & Kiatprakoth, 2000).
Participants who had scored lower than 15 and having cognitive impairment were
excluded from this study.

2. Barthel ADL

Barthel ADL was developed by Mahoney & Barthel since 1965. It was
used to measure the dependency in Activities Daily Livings of older adults in this
study.It assessed the ability to do ten activities including 1) feeding, 2) grooming, 3)
walking, 4) toilet use, 5) transfer, 6) dressing, 7) stairs, 8) bathing, 9) bowels control,
10) bladder control. Each item was not equal score depending on the importance for

living. The total scores ranged from 0 to 20 (A score of 0-4 = total dependence; 5-8 =
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severe dependence; 9-11 = moderate dependence; 12-19 = mild dependence; 20 =
independence). Reliability of Barthel ADLs was suggested for basic geriatric
assessment of older adults with the high reliability 0.89 (Meyer, Nemitz, Harms, Saint-
Mont, & Krauth, 2000).Participants who had scored lower than 12 and having
dependency were excluded from this study.

Data collection instruments consisted of six instruments including 1)
demographic data and history of fall, 2) the Thai Fall Risk assessment Test (Thai-
FRAT), 3) fall prevention behavior questionnaire, 4) environment hazard assessment,
and 5) physical performance test, 6) focus group guideline (Appendix B). There was
examining the content validity by 4 experts (Appendix F), and the reliability which
were described each component following:

1. The researcher collected demographic data. The questionnaire
included demographic data obtained from the interview. The demographic data
consisted of age, gender, marital status, education, occupation, and income, health
problem, medication use, related symptoms, and history of fall

2. The Thai Falls Risk assessment Test (Thai-FRAT) was used to
measure the fall risk factors among older adults and identify the older adults at high
risk of fall in the community (Thiamwong et al, 2001). It is composed of six factors
including history of falls, impaired body balance, female gender, specific medication
use, impaired visual acuity, and Thai Style house. The totaled score ranged from 0-11
points, with a higher score indicating a higher risk of falling. Using cut-off point of 4
points, the sensitivity and specificity for high risk of fall were 0.92 % and 0.83%,
respectively (Thiamwong, Thamarpirat, Maneesriwongul, & Jitapunkul, 2008).

3. Fall prevention behaviors questionnaire was developed by the
researcher based on the literature reviews. It was used to measure the prevention
behaviors among older adults in the community. It was a 20-items questionnaire with
4 possible responses for each question; 1= regularly, 2=often, 3=sometimes, and
4=don’t practice. The questionnaires consisted of 5 partsincluding fall prevention
behaviors 9 items (1-9), vision care items (10), medication use 2 items (11,12),
exercise 2 items (13, 14), and environment 8 items (15-22). A higher score correlated

with better prevention behavior. The content validity showed content validity index by
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4 experts was .85. The Chronbach’s Alpha reliability showed reliability of this
questionnaire was 0.64.

4. Physical environment hazard assessment was constructed from
literature reviews and preliminary data. The hazard environments included both home
hazard environment and community hazard environment. The checklist was used to
assess the existing environment hazards consisted of 24 items with 4 important areas
including inside home area (1-8), restroom (9-13), step (14-16), and community (17-
22). The content validity showed content validity index by 4 experts was 1.00.

5. Physical Performance was assessed in term of four dimensions
including of muscle strength, endurance, balance, and gait ability. The physical
performance was related with fall (de Rekeneire et al., 2003), and recurrence of fall
(Stel, Smit, Pluijm, & lip, 2003). Each physical performance test was described
following:

5.1) Handgrip Strength was used to measure the muscle strength by
using handgrip dynamometer. The handgrip strength was reported as being related
with fall. It was evident that there were relationships between handgrip strength and
elbow flexion strength (r = 0.67), knee extension strength (r = 0.51), and trunk
extension strength (r = 0.54) (Rantanen et al., 2003). The handgrip strength test was
commonly used for assessing muscle strength because it was simple in terms of
measuring procedure. It was reported that handgrip strength was related with fall
(Chu, Chi, & Chiu, 2005). Prior to data collection, the research assistant was trained
regarding positioning and methods of measure with the handgrip dynamometer. Each
participant was asked to sit down on the chair and hold the dynamometer in hand, with
the arm at right angles and the elbow by the side of the body. The handle of the
dynamometer is adjusted if required - the base should rest on first metacarpal (heel of
palm), while the handle should rest on middle of four fingers. When ready the
participants squeeze the dynamometer with maximum isometric effort, which is
maintained for about 5 seconds. The participants were strongly encouraged to give
maximum effortand repeatthe steps again (Topendsports, 2010). The maximal
handgrip strength was determined and reported in kilograms. The higher value
represented higher muscle strength. Using the cutoff point by Rantanen et al (2003),

older adults who had handgrip strength test less than 18 kilograms (low muscle
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strength) was identified as a high risk of fall person.The test-retest reliability in this
study was 0.91

5.2) Five Times Sit to Stand (FTSS) was used to measurethe lower body
strength. It is reportedly related to fall risk (Csuka & MaCarty, 1985 cited in
Tiedemann et al, 2008; Guralnik et al, 1994) and is a component of fall risk
assessment (Berg, Wood-Dauphinee, Williams, & Maki, 1992). In addition, Five
Times Sit to Stand (FTSS) was reported as the best test for predicting falls in older
adults in the community because of its acceptably validity and reliability (ICC=0.89)
(Tidemann, Shimada, Sherrington, Murray, & Lord, 2008). Each participant was
asked to sit to full stand with arms folded across chest, five times, as fast as possible.
The stopwatch was started when the individual stood up from a seated position and
then stopped when the elderly returned to the starting position. The longer time period
indicated the lower strength. Using the cutoff point for FTSS by Tidemann et al.
(2008), older adults who spent time to complete FTSS more than 15 seconds were
identified as a high risk of fall person. The test-retest reliability in this study was 0. 78.

5.3) Turn 360 degree was used to assess dynamic balance. It often used to
assess the risk of falling among older adults. The previous study showed thatthe older
adults who took more than 3.8 seconds to complete this test were at a higher risk of
falls with excellent reliability (ICC=0.90) (Dite & Temple, 2002). Each participant
was asked to turn 360 degrees. The stopwatch was started when the researcher said
“go” until the participant finished turning around. Using the cut-off point for Turn
360 degree by Dite & Temple, 2002, older adults who spent time to complete Turn
360 degree more than 3.8 seconds were identified as a high risk of fall person.The test-
retest reliability in this study was 0.73.

5.4) Timed “Up &Go” (TUG) was used to assess balance and gait ability.
It was developed for measuring the physical performance in terms of functional ability
including balance, gait ability, and activities of daily livings (ADLs) (Mathias, Nayak,
& Richardson, 1986 cited in Shumway-cook, Brauer & Woollacott, 1998). It was
reported as an instrument for predicting falls among older adults in community with
reliability was 0.98 (Shumway-cook et al., 1998). Moreover, in describing physical
mobility in community-dwelling elderly people, the reliability was 0.97 (Steffen,
Hacker &Mollinger, 2002). The equipment required for this test included a chair,
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measuring tape, stopwatch, and a cone. The participants were instructed to sit with
their backs against the chair, then stand upright and walk at normal pace for a distance
of three meters to the line on the floor, turn around the cone, return to the chair and sit
down. The stopwatch was started when the individual stood up from a seated position
and stopped when they returned to the starting position. This test measured the overall
time in seconds to complete. Using the cut-off point for Timed “Up & Go at 12
seconds by Bischoff et al (2003), older adults who spent time to complete TUG more
than 12 seconds was identified as a high risk of fall person.The longer time they used,
the poorer balance and gait ability they had.The test-retest reliability in this study was
0.90.

6. Focus groups guideline: fall risk factors and fall prevention was
used to collect qualitative data regarding fall risk factors and fall prevention strategies.
The focus group guideline was developed by the researcher and used to explore fall
risk factors and fall prevention strategies among older adult with a fall experience and
stakeholder group members. The guideline included details of fall problem in the
community and determinants based on the PRECEDE-PROCEEDframework
including personal factors, behavioral factors, and environment factors. It also
discussed other contributing factors (predisposing factors, enabling factors, and
reinforcing factors) and fall prevention strategies from their experiences. The content
validity was examined by 4 experts with the high content validity index (CVI =1.00).

Focus group involved six to eight people who met once for one and a half
to two hours. This format can be used for a wide range of population groups and
research objectives. Data were generated by interaction between group participants.
Participants presented their own views and experience, and shared the insights from
others in the group. They listen, reflect on what is said, and in the light of this consider
their own standpoint further. Participants asked questions of each other, seek
clarification, comment on what they have heard and prompt others to reveal more.

Field note taking was used to obtained data of the focus group discussion.
The detailed of events observed were taken down in record book. The date, time,
place, activities, participants, events, problems, and solutions are recorded by

researcher or research assistant.
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Participant observation was performed during focus group discussion as
the observer, the researcher presented their role as the observer and participates only
activities that related with their research. Observations included the participants’
behaviors, the process, the response, facial expression, voice and their interaction.

4.2.2 Model Development

This step was conducted with A-I-C techniques for development fall
prevention model among older adults in community by reflecting preliminary finding,
analyzing and identify the fall problem in the community and the community’s needs
for developing the fall prevention model in the community.

Research Procedures

After obtaining data from situation analysis, the researchers made
appointment with representatives of two groups (three older adults in faller group and
6 stakeholders (PHN, two PHVs, elderly club president, two community leaders)

The procedures in this step were described as:

1. The group discussion with A-1-C Techniques took place within their
community and lasted 60-90 minutes. The researcher used mp3 recorder and field note
taking with participants’ permission.

2. The researcher presented the results of risk assessment, focus group
discussion among fall victims and stakeholders. An open discussion was facilitated
about the results of these assessments and options to solve the problems. The possible
fall prevention model in their community was designed based on the existing data and
evidence-based fall prevention model (CDC, 2008). Then, we collaborated setting the
goal, designed the activities to solve the problem, identified the people to help us as a
leader team of the project in the community, and partners to help ongoing the project.

3. After setting goals and the elements of the fall prevention model, the
priority actions were performed. Seven persons were selected as the team leaders, to
be assigned to the five zones and were designated zone leaders.The zone leaders were
responsible for taking care older adults in their zone, disseminating the news from fall
prevention project to older adults in their zone. The facilitated home visit withpublic
health nurses to assess medication use and their side effect and home environment

suggestions. The date and time of each element were planned in advance.
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4. The research team identified the social network that could support
activities of fall prevention among older adults in the community. Such community
partners included the 6™public health center, the Crown Property Bureau, and the
Dusit district office.

5. The field note taking was used to obtain and record data from the group
discussions including detailed notes of observations from the event. The date, time,
place, activities, participants, events, problems, and solutions were recorded by the
researcher or research assistant. Participant observation was performed during focus
group discussion. Observations included the participants’ behaviors, the process, the
response, facial expression, voice and their interaction.

Research Instrument

A-1-C discussion guideline (Appendix C) was used to develop the fall
prevention model in the community. It was developed by the researcher and consisted
of six activities including 1) Reality (A1), 2) ldeal vision (Az), 3) Solution Design (1y),
4) Prioritization (ly), 5) Action Plan (C;) and 6) Responsibility (C,). 4 experts
examined it for content validity. The content validity index (CV1) of this instrument
was 1.00.

4.2.3 Implementation
The obtained fall prevention model was implemented by research team.
Research procedures and research instruments were described, respectively.

Research procedures

After getting the action plan, the research team implemented the program
following the action plan. The elements of fall prevention model were described
following the priorities action.

1. Multifactorial fall risk assessment was the first activity of model and
was measured in the situation analysis. It aimed to identify the risk factors among
older adults in the community and the high risk people in the community. The
multifactorial risk assessment assessed 1) the demographic data and history of fall, 2)
the Thai Fall Risk assessment Test (Thai-FRAT), 3) fall prevention behavior
questionnaire, 4) environment hazard assessment, and 5) physical performance test.
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2. Fall Prevention campaign was the second activity aiming to increase
self-awareness among older adults and overall community awareness. The activities in
fall campaign are described as follows:

2.1 Research team met for campaign activity planning and creating a
logo and slogan stickers for fall prevention program. We also designed warning sign
stickers (slip and trip caution) to distribute to older adults in the community.

2.2 The fall prevention campaign and community broadcasts were
aimed as informing the public on the fall problem and fall prevention among people in
the community, especially older adults and their families. We also introduced the fall
prevention center, which functioned for control and management fall problem in the
community. Slogan and warning sticker were given to older adults and their family.
The invitation letter for attending education session was also distributed at that time.

3. Fall education program was aimed at increasing knowledge and self-
awareness which should lead to prevention behaviors improvements. The activities in
education program are described as follows:

3.1 The researcher trained fall prevention team leaders on fall risk
factors and fall prevention strategies. In addition, the leaders invited two fall victims to
share theirexperiences.

3.2 Collaborative development ofthe handbook describing fall risk
factors and fall prevention for older adults.

3.3 Planning activities and identifying responsible persons, and
coordinating with Sukantaram temple as a meeting venue.

3.5 Conducting education sessions on 4 activities including 1)
sharing experiences from fall victims and older adults and prevention strategies
discussion, 2) fall prevention exhibition, 3) zone leaders introduction 4) group
discussion of activities among older adults and zone leaders including exercise groups
and home visits.

3.6 Inviting the Dusit district office and the Crown Property Bureau
participating to this event as partnersin the fall prevention model.

4. Exercise group activity aimed at promoting exercise for strength and
balance training to improve physical performance. The activities in exercise group are

described as follows.
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4.1 ldentifying and preparing a venue and equipment including
chairs and a CD-player for the exercise group.

4.2 Developing the handbook for individual home exercise and the
poster for the group exercises as a guide for participants.

4.3 Training fall prevention team to be exercise leaders.

4.4 Educating and Training in the strength and balance exercises
including specific directions on the exercises and fall awareness in the exercise
activity.

4.5 Monitoring and evaluating the exercise activity including the
attendance rate, and the problem of exercise activity. Potential problems included the
date and time of exercise group, low attendance rate, unstable chairs, and
inappropriate shoes for exercise.

4.6 Modifying the exercise activity based on the identified problem
list including: 1) Setting the regular date and time for exercise group and monitoring
home exercise with a daily recordand 2) visiting older adults’ homes to recruit the
older adults who did not attend exercise group, and 3) collaborating with partners to
provide more stable chairs and appropriate shoes for older adult.

5. Home visit was the next activity aimed at assessing home environment
hazards and reviewing medication use among older adults in the community by the
public health nurse and the fall prevention team. The activities of the home visit were
described following:

5.1 Public health nurse and fall prevention team visit at older adults
in their homes.

5.2 Reviewing the medication use and side effects related to falling
including dizziness, vertigo, fatigue, and weaknessfor older adults who reported
medication use.

5.3 Assessing the home environment hazards and recommending
home environment modification for older adults and their families to modify their
hazard.

5.4 Summarizing the home hazard environments in the community
and planning to support home modification as possible for those home hazards.

5.5 Followed up home environment hazard in the next home visit.
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6. Fall management system was developed to support fall prevention
activities using 2 separate systems described as follows.

6.1 The surveillance system was used to monitor the fall incidence
among older adults in the community. The development of the surveillance system
included:

1) Creating a fall notification center to notifying fall incidents and
environment hazards in the community.

2) Developing the surveillance record formfor recording the fall
incidents and identifying the fall risks. It was used to plan fall prevention activities for
fall victims and other older adults in the community.

3) Developing guidelines to evaluate falls by the PHN, who will
then visit the subject and reassess fall risk factors.

6.2 The environment hazard management was used to assess and
manage the environment hazard in the home environment and community
environment. The activities included:

1) Setting up the environment team for assessment and
management environmental hazard in the home and community.

2) Coordinating with partners responsible for the community
environment, such as the Dusit district office.

2) Conducting community hazard environmental assessment by
fall prevention team and reporting to the responsible Dusit district office.

3) Establishing contact with other public places frequented by
older adults including the Sukantaram temple and Rachawat market. Building
relationship and informing responsible parties about fall risks and prevention to
increase understanding and attention to the issue.

Research instruments

Action plan (Appendix E) was used to guide for implementing the fall
prevention model. It was developed by the community, which consisted of six
components including: 1) multifactorial fall risk assessment, 2) fall campaign, 3)

education program, 4) exercise group, 5) home visit, and 6) fall management system.
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4.2.4 Evaluation

This step was conducted to evaluate the fall prevention model. It assessed
the fall risk factors among older adults and the partnerships among community
networks.

Research procedures

1. After implementing the action plan, the older adults who participated in
more than 80 % of program activities were assessed for their fall risk factors and
satisfaction of this program.

2. Participant observations and field notes were analyzed and the process
of model development and implementation was evaluated. The data from participant
observations and field notes were analyzed to provide input regarding 1) construction
of the fall prevention model, 2) the surveillance system and fall screening tools in the
community, 3) the community safety management system to promote fall prevention,
4) health promoting activities surrounding fall prevention such as health education and
exercise balance training class, and 5) the collaborations using the action research
approach.

3. Conducting group discussion among research team to evaluate the fall
prevention model in the community

4. The partnership checklist was send to partners of fall prevention model
in the community including the Dusit district office, the Crown Property Bureau, the
6" public health center, Sukantaram temple, and Rachawat market.

Research instruments

There were two instruments in evaluation step, were described following:

1. Data collection instrument used in situation analysis to measure the
risk of fall among older adults after implementation, consisted of five instruments
including 1) demographic data and history of fall, 2) the Thai Fall Risk assessment
Test (Thai-FRAT), 3) fall prevention behavior questionnaire, 4) environment hazard
assessment, and 5) physical performance test. The questionnaires and testing took
around 30-40 minutes to complete.

2. Partnership checklist

The partnership checklist, developed by Victorian Health Promotion

Foundation (2008), was modified to measure the success of partnerships and provide
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feedback on the current status of partnership. Seven areas of concern in the checklist
are 1) determining the need for the partnership, 2) choosing partners, 3) making sure
partnerships work, 4) planning collaborative, 5) implementing collaborative action, 6)
minimizing the barriers to partnerships, and 7) reflecting on continuing the
partnership. It consists of 5 rating levels of agreement with each statement from 0
indicating strong disagreement and 4 indicating a strong agreement. The total score
ranged from 0-140 real score, categorized to three level of the partnership as followed:
0-49 means the whole idea of a partnership should be rigorously questioned.50-91
means the partnership is moving in the right direction but it will need more attention if
it is going to be really successful; 92-140 means a partnership based on genuine
collaboration has been established and the challenge is to maintain its impetus and
build on the current success. This instrument was translated and adapted the questions
specific in fall prevention program by the researcher which there was validated the
content by four experts with CVI = 1.00. This tool used to evaluate the community
awareness and participation of community and the level of relationship with partners
in this study. The researcher asked partners to complete the evaluation form and
identified the level of partnership following the criteria as mentioned above (Appendix
D).

The preparation of research assistant

To ensure timely completion of data collection, research assistants were
required during this study. They were trained on the research objectives, data
collection methods and procedure, and the technical skills for specific measurements,
including fall risk assessment and testing. They were also trained to perform

participant observations and to take field notes.
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5. Protection of Human Subjects

Data collection was commenced following approval by the committee on
Human Rights related to Human experimentation at Mahidol University and the
Bangkok Metropolitan Association. After proposal approval was obtained, a
permission letter for data collection from the Faculty of Public Health and Bangkok
Metropolitan Associationwas sent to the health care center, elderly clubs and the study
community. Eligible participants are identified by the researcher and public health
nurses, the older adults who met study inclusion criteria were sent a letter inviting
them to participate in the research study and explained the purpose and the process in
this study. The participants were asked to complete a written informed consent (signed
or thumb printed) and received a written copy of this consent. Throughout the study
process, participants maintained the right to protection from the possibility of
discomfort, interference, or excessive burden. In addition, participants were assured
they could terminate their participation at any time or refuse to answer question to
which they object. They received assurances they their decision to participate in the
project would not be affect access to health care services. A decision to discontinue
participation in the study would not affect the relationship between the participants

and health care providers or any services available.

6. Data Analysis

Data analysis was described following two research objectives as follows.

6.1 The quantitative and qualitative data analysis were used to identify the
fall risk factors in older adults for developing a community-based fall prevention
model, as followed.

1) Descriptive statistics were used to describe demographic data of older
adults in the community.

2) Chi-square test was used to evaluate the relationship between fall risk
factors including personal factors, physical performance, and environment factors and
fall among older adults in the community.

3) Independent-T-Test and Mann-Whitney U Test were used to evaluate
the difference of fall risk factors including behavioral factors and physical

performance between fallers and non-fallers.
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4) Content analysis was used to analyze data from focus group among fall
victims and stakeholders to identify the fall risks factors in the community. The steps
of analysis (Bergh, Jakobson, Sjostrom & Steen, 2005) following:

All tape recording of focus group discussions were transcribed verbatim.
The researcher read all the transcripts to understand and interpret the data. The
researcher coded the data word by word in order to extract the reference. Next, the
researcher coded the data line by line to identify the concepts and context. The data
with the same code would be categorized in the same group. Lastly, the researcher
formulated themes, defining the approaches and refining the process and comparison
of the themes.

6.2 The quantitative data analysis was used to examine the effectiveness of
fall prevention model including changes inprevention behaviors and physical
performance, as followed.

1) Paired T-Test wasused to examine the difference of means score of fall
preventionbehaviors at baseline (T1) and after implementation (T2).

2) Wilcoxon Signed Rank Testwas used to examine the difference of
means score of physical performance including handgrip strength, Five Times Sit to
Stand (FTSS),and Timed “Up &Go” (TUG) of older adults who participated in this
study at baseline (T1) and after 12 weeks of exercise training (T2).

3) McNemar Test was used to examine difference of tandem stand ability
at baseline (T1) and after 12 weeks of exercise training (T2).

A triangulation technique was used in this study by combining the
quantitative data and qualitative data collection because fall related with multiple
factors and there was interaction among those factors. The quantitative data helped to
identify the most risk factors that related with fall in the community while the
qualitative data helped to confirm and more understanding the fall phenomena and
interaction of fall risk factors. This research process started with quantitative
approach. Based on the findings of the first techniques, the qualitative approach was

conducted, respectively.The results are presented in Chapter 4.
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CHAPTER 1V
RESULTS

This action research study was conducted to develop a community-based
fall prevention model for Thai older adults, living in an urban community.
Effectiveness of the community-based fall prevention model was measured in terms of
1) reducing the risks of fall and fall-accident, 2) increasing fall prevention behaviors,
3) improving physical performance of older adults, and 4) developing fall management
system in the community.This chapter presented 1) community context of Sukantaram
Road community, 2) situation of fall in Sukantaram Road community, 3) model
development: community-based fall prevention model, 4) model implementation, and

5)model evaluation

1. Community context of Sukantaram Road community

1.1 Community profile

Sukantaram Road community was an urban community, located on
Sukantaram Road in Dusit district, Bangkok. During fifty years, the community
became the overcrowded community because the people migrated from countryside to
city. The community covered the area of approximately 9 rai, consists of 1,900 people
with 400 households (Social development department Bangkok Metropolitan
Administration (BMA), 2010).There were two major groups of people in this
community. First, the majority of people in the community were migrated people
which had the census on their countryside home (non-registered population). They just
rented the houses for living in this community. Most of them worked as a tricycle
driver and a taxi driver in men and general mercenary such as seamstress in women.
Second, the local people who had census in this community (registered population),

which were older adult population.The numbers of women (52%) were of
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more than men (48%). Married (49%) and single (41.2%) were reported a marital
status people in this community, respectively. Most of them were Buddhism (99.8%)
and had primary education (33.2%). The economic status of those people was poverty
to middle-class. Most of them (46.6 %) had family income less than 10,000 baht per
month. Regarding health insurance, most of them (61.4%) had universal coverage as a
health insurance.

The characteristics of houses in this community were wooden, cement, and
small rentroom, respectively. Most area of the community was housing for living;
however housing around sidewalk were food shop, grocery shop, and garage as a
result of obstructed and narrowed walkway in the community. Moreover, the majority
of walkway in the community were damaged from the big tree root and subsided of
the pavement.These reasons contributed to the uneven walkway throughout the
community. In addition, there were many cars in the community parking on the road
alongside the walkway in the community which most of them were taxi and tricycle.

Since most people were non-registered population, there was less sense of
community and participation in community activities.The secondary data showed less
than six percent of people (5.8%) participating in community activities.The majority
of people who participated in community activities were older adults. They were local
people which lived in this community for a long time. These people had sense of
community and aimed to improve their community. Thus, it found that all of
community leaders were local people which most of them were older adults.

There were both formal and informal leaders in Sukantaram Road
community. The formal leaders consisted of 16 community committees which they
were local people. The community boards were selected by voluntary to help their
community and registered of Dusit District Office.They have to vote the chairperson
every 2 years. Regarding informal leaders, they were local people and previous leaders
including the Abbot of Temple, Temple warden, garage owner. All of them were older
adults and initiated persons for establishing elderly club in the community. In addition,
they were leaders to support community activities especially older adult activities.

Regarding older adults in the community, the previous report showed the
numbers of older adults who lived permanently were 102 people, 40 persons were

male and 62 persons were female. It showed the high proportion of older adults in this
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community (17.8 %). Most of them were widowed, divorced, separated and lived with
child and grandchild. Regarding health status, approximately seventy-two percent
(72%) of older adults had at least one chronic condition which most common disease
were hypertension (50%), diabetes mellitus (23%), and hyperlipidemia (16.61%),
respectively. Seventy percent of them (70%) received health screening every year.

Regarding fall problem of older adults in this community, it reported that
thirteen percent of older adults (13%) reported fallen more than 2 times in 3 months in
2009. Most of older adults in the community concerned about their health and their
symptoms. They emphasized to followed up their health at the hospital and taken their
medication following physician’s prescription. They received health screening and
chronic care services by 6" public health center. There was the existing system to take
care chronic illness patients in the community, however it had not the services or
system to take care older adults regarding fall problem that was an existing problem
among older adults in this community.

The sources social support among older adults in this community included
family, neighborhood, community leader and elderly club president, PHN, and PHVs.
Regarding informational support, older adults get the informational regarding health
and fall prevention in the community from community leader (43.6 %), neighborhood
(38.5%), and PHVs (35.9%), respectively.The family was identified as a common
emotional support (48.7%) when they feel worried whereas neighborhood (30.8%) and
PHN (23.1%) were identified as a second and third emotional support, respectively.
Instrumental support when they would like to change their environment, older adults
get the support from their family (61.5%), a community leader (25.6%) and
neighborhood (23.1%), respectively. Regarding appraisal support, the people who
motivated older adults participating in community activities included a community
leader (56.1%), PHVs (51.2 %), and neighborhood (31.7%), respectively.

Elderly club was an existing group of older adults in this community. It
was founded since 2007 by 4 older adults who had worked experiences as community
leaders. It was a non-registered club and independently. The members of this club
have been increasing from 40 members to 170 members until now. Members spent
thirty baths per month per person. Most of older adults in the community (80%) were

membersof elderly club. This club aimed to help older adults in their community
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which elderly club member had visiting the member who admitted at the hospital and
conducting the funeral event when they died. In addition, there were 2 major activities
each year including 1) annually meeting and health screening for members on October
1*" (The International Day of Older Persons), and 2) field trip for older adults.The first
activities was supported by PHN who was responsible in this community and 6™public
health center while Non-Formal and Informal Education supported the field trip yearly
for older adults in elderly club. These activities represented the strength of elderly club
in this community which was leading to building trust and acceptance among the
elderly club from older adults in the community.

Sukantaram temple was a center for meeting of people in this community
especially in older adult population. Older adults had meeting every “Buddhist
Sabbath” and “Buddhist holiday” at the temple. There was sharing and talking
together about their life and their health. Most common activities were conducted in
the temple such as Songkran festival, health screening of older adults, and elderly club
meeting.

1.2 Community networks

There were four major organizations that had responsibility to work with
and support activities in this community including 1) the Crown Property Bureau, 2)
the Dusit District Office, 3) the 6™public health center and 4) Dusit police station. In
addition, there were other networks which provided the occasional supportive in this
community including 5) Military unit, 6) Non-Formal and Informal Education Center
7) Local Politician 8) Faculty of Medicine Ramathibodi Hospital, Kuakarun Faculty of
Nursing, University of Bangkok, and Prasat Neurological Institute. 9) Contacted
hospital including Phramongkutklao hospital, Faculty of Medicine Vajira Hospital,
Royal Medical Division Grand Palace, and Center Hospital (Figure 4.1).
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Figure 4.1 Networksof Sukantaram Road community

1) The Crown Property Bureau

The Crown Property Bureau was a major resource in this community
because this community area was under the Crown Property Bureau’s land. The
people in the community paid the rent monthly for living in this area and extend a
contract every 3 years. Moreover, the Crown Property Bureau had organization which
had policy to support for community development regarding social and economic
development especially in overcrowded urban community. In 2007-2009, they
conducted the project for developing the quality of life of people in the community
emphasized on environmental development such as road organizing, grease trap for
food shop, waste pipe on the plant or tree area for organic fertilizer. Moreover, they
conducted the house permanently loan foundation project for people in community
aiming to support renovation of their house by loaning the money in this foundation.

In addition, all people need to ask permission from this organization before repairing
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or modifying their house. However, all of projects which were provided by this
organization depended on their policy at that time. Previous projects of this
organization emphasized on environment which had not the project that related with
health and older adults in this community.

2) Dusit district office

This community was governed by the Dusit district office under Bangkok
Metropolitan Administration (BMA). This community was registered under this
organization. Dusit district office had responsibility for community management and
community development. The committee in this community must register to this them.
This organization had responsibility for utilities services such as waste management,
environment management including road and sidewalk, etc. In addition, they
supported community to arrange some culture cerebration such as Father’s Day,
Mother’s Day, Songkran festival or Thai-older person day etc.

3) 6thpublic health center

The 6™ public health center, which was governed by BMA, was the
primary health care center in this community. They had responsibility to provide
health services including home visit, health screening, health promotion, and health
prevention. In addition, primary care unit (PCU) and public health volunteer (PHV) of
this community were governed by this public health center. The primary care unit was
located at the center of community, which provided basic health services by public
health volunteers (PHV) in the community.

Public health volunteer (PHV) was a primary health care worker which
had responsibility for basic screening such as blood pressure checking by using
automatic blood pressure monitor,basic dressing, as well as basic medical prescribing
such as acetaminophen, chlorpheniramine, antacid, M.carminative etc. They also
worked as a health reporter and coordinator in the community, which were assigned
responsibility to take care people following population groups such as newborn group,
child group, pregnancy group, disability group, and elderly group.

4) Dusit police station was responsible for public safety in this
community. Moreover, they had setting the justice network center in this community.

5) Military unit supported occasional activities such as providing

electrical appliances reparation by free of charge.
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6) Non-Formal and Informal Education Center was located in the
community nearby the Sukantaram Temple. They had policy to support some
activities for older adults in the community, which they contacted with elderly club
including annually meeting and field trip.

7) Local politician supported some activities occasionally depending on
community asking for help such as New Year Celebration, Songkran festival or Thai-
Older Person Day, etc.

8) Practice and service settings, Ramathibodi hospital and Kuakarun
Faculty of Nursing used this community as a practice setting for community diagnosis
and home visit. Regarding Prasat Neurological Institute, they provided risk screening
for cerebrovascular accident disease to people in this community every year.

9) Contactedhospitals were hospitals which the people had the universal
coverage included Phramongkutklao Hospital, Faculty of Medicine Vajira Hospital,

Royal Medical Division Grand Palace, Center Hospital, respectively.

2. Situation of fall in Sukantaram Road community

Situation analysis of fall among older adults in this community was
conducted to more understanding of fall phenomena in the community. The results of
situation analysis were summarized as 1) characteristic of participants, 2) fall
situation, and 3) fall risk factors.

2.1 Characteristic of participants

As shown in Table 4.1, there were total of 41 participants, with the mean
age of 72.93+6.35years, ranging from 62 to 86 years. Thirty-one participants (75.6%)
were women and ten participants (24.4%) were men. The majority of participants
(43.9%) were married and widowed, divorced, or separated. Twenty-eight participants
(68.3%) had primary school education. More than half of participants (65.9%) were
housewife and 22% were business. The majority of participants (46.7%) had monthly
income less than 3,000 baht, receiving from their children or grandchildren (34.1%)

and themselves (29.3%). Most participants (51.2%) had universal coverage.
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Table 4.1 Number and Percentage of older adults classified by general

characteristics (n = 41)

Characteristics of the Participants Frequency Percentage (%)

Age (years) (Range = 62-86, Mean = 72.93, S.D. = 6.35)

60-69 12 29.3

70-79 23 56.1

>80 6 14.6
Gender

Male 10 244

Female 31 75.6
Marital Status

Single 5 12.2

Married 18 43.9

Widowed, Divorced, Separated 18 43.9
Level of Education

No formal education 1 2.4

Primary school 28 68.3

Secondary school 10 24.4

Bachelor degree 2 4.9
Occupation

Housewife 27 65.9

Business 9 22.0

Employee 5 12.1
Income ( Baht/month)

< 3,000 49 46.7

3,001-5,000 26 24.8

5,001-8,000 17 16.2

8,001-10,000 5 4.8

> 10,000 8 7.5
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Table 4.1 Number and Percentage of older adults classified by general

characteristics (continued)

Characteristics of the Participants Frequency Percentage (%)

Source of income

Children or grandchildren 14 34.1
Own income 12 29.3
Social work 8 19.5
Pension 4 9.8
Others 3 7.3

Health Insurance

Universal coverage by Government 21 51.2
Original affiliation 18 43.9
others 2 4.9

2.2 Fall situation among older adults in the selected community

As shown in Table 4.2, the overall prevalence of fall was 31.7 per 100
persons in the last year which a half of fallers (46.2%) were fall recurrently. In
addition, the proportion of fall among age group showed that older adults ranged 70-
79 years (34.8 %) and over 79 years (33.3 %) had fall prevalence higher than 60-69
years (25 %). However, there was no difference the proportion of fall among gender
by it showed 32.2 % in female group and 30 % in male group.

Regarding characteristics of fall, slipping and tripping were common
causes of fall among older adults in this community. Almost a half of fallers occurred
from slipping (46.1%) and tripping (23.1%), respectively. Most fallers fell outside the
home (69.3%) including in front of home, market, and public place. Most slipping and
tripping occurred at outside the home which a half of slipping occurred at market
(50%) which located nearby the community while most tripping occurred at the
walkway in the community (66.7 %) . However, the sitting room (30.7%) was reported
as the common area of fall which occurred from uneven floor around inside the home.

All of fallers reported falls at the day time.
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Table 4.2 Fall situation among older adults in the selected community (n=41)

Types Frequency Percentage (%)

History of fall  Yes 13 31.7
(within 1 year) No 28 68.3
Number of fall 1 7 53.8
2 3 23.1

>2 3 23.1

Cause of fall Slip 6 46.1
Trip 3 23.1

Uneven floor 2 15.4

Others 2 15.4

Place of fall Outside 9 69.3
Inside 4 30.7

Area Sitting room 4 30.7
In front of home 3 23.1

Market 3 23.1

Public place 3 23.1

Injury Moderate injury 11 84.6
Serious injury 2 154

Treatment No hospital visit 9 69.3
Visit emergency room (ER) 4 30.7

Regarding fall related injury, approximately eighty five percent (84.6%) of
fallers get moderate injury including bruising and sprains while the serious injury
(15.4%) wasthe fracture. However, most of them (69.3%) took care by themselves and
did not visit at the hospital whereas thirty-one percent (30.7%) of fallers reported
visiting at emergency room (ER).

2.3 Fall risk factors

Fall risk factors were assessed both quantitative data among older adults
who lived in the community and qualitative data among older adults who had

experienced of fall. Quantitative data was collected by using multifactorial fall risk
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assessment and physical performance test. In addition, focus group was conducted to
gain understanding of fall phenomena in the community as a qualitative data
collection. The results were described the quantitative data to qualitative data
following personal factors, behavioral factors, and environment factors.

2.3.1 Personal risk factors

Characteristic of fallers in this community showed that approximately
sixty-two percent (61.5%) of fallers were aged range 70-79 years. Most of them
(76.9%) were female (Table 4.3). All of fallers had health problem at least one disease
and had taken medication. In addition, almost a half of fallers (46.2%) had taken drug
four or over types per day. Nearly a half of fallers (46.2%) also reported their balance
problem whereas approximately one third of fallers (38.2%) reported incontinence,
insomnia, muscle weakness and vertigo symptom at least 1 time a week in the last
month. Regarding vision problem, forty-six percent of fallers (46%) had visual acuity
lower than 20/40 whereas approximately one third of them (30.8%) reported unclear
eyesight and having eye disease including cataract and glaucoma.

Independent t-test was used to examine the difference of mean age
between fallers and non-fallers. Although the mean of age among fallers (74.77+£6.31)
was higher than non-fallers (72.07+6.30), there was no statistical significant difference
of age between fallers and non-fallers. In addition, Chi-square test was use to examine
the association between other personal factors and fall, it showed that age group,
gender, health problem, medication use, symptoms, and visual ability were not

statistically significant associated with fall among older adults in this community.
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Table 4.3 Number and Percentage of older adults classified by personal risks

(n=41)

Risk factors Fallers Non- All Test p-value

(n=13) Fallers (n=41) statistics
Freq. (%) (n=28) Freq. (%)
Freq. (%)

Age(Range) 64-84 62-86 62-86
(Mean£SD) 74.77£6.31  72.07+6.30  72.93+£6.35 t=1.276" NS

60-69 3(23.1) 9(32.1) 12 (29.3) 352 NS

>70 10 (79.9) 19 (67.9) 29 (70.7)
Gender 018° NS

Male 3(23.1) 7(25) 10 (24.4)

Female 10 (76.9) 21(75) 31 (75.6)
Health problem 13 (100) 23 (82.1) 36 (87.8) 2.64° NS
Medication use 13 (100) 23 (82.1) 36 (87.8) 2.64° NS
Multiple drugs 6 (46.2) 10 (35.7) 16 (39) 407° NS
(= 4/day)
Unclear eyesight 4 (30.8) 13(46.4) 17(58.5) 897° NS
Eye disease 4 (30.8) 8 (28.6) 12(29.3) .021°¢ NS
VA < 20/40 6 (46.2) 16 (57.1) 22(53.7) 511° NS
Symptoms
Balance problem 6 (46.2) 13 (46.4) 19(46.3) 158° NS
Insomnia 5(38.5) 10 (35.7) 15(36.6) .000° NS
Incontinence 5(38.5) 9(32.1) 14(34.1) 1.312° NS
Muscle weakness 5(38.5) 9(32.1) 14(34.1) .158° NS
Vertigo/Dizziness 5(38.5) 6(21.4) 11(26.8) .029°¢ NS
Fatigue 4 (30.8) 7 (25) 11(26.8) A51°¢ NS

Value in brackets represented percentage within group

aIndependent—testbChi—squaretest,CFisher’s exact test
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Nevertheless, the results of focus group among fallers showed that older
adults who had fallen perceived their health problems and their medication use were
related with their fall. Moreover, they perceived that they often encountered with
many symptoms including fatigue, dizziness and vertigo when they get old or took
some medication. These symptoms affected their balance ability that related with their
fall, for example:

Female 1: “I think when we get older we encountered with many problem
such as fatigue, health problem, dizziness, and changing walking ability. These
changing affected older adults were susceptibility to fall than others”

Female 2: “When | get older, | was often fatigue and dizziness. | needed
to take some medication for solving these symptoms™.

Female 3: When | get cold, | took some medication. Then, | felt dizziness
and vertigo which affected me to loss of balance and fall. Sometimes, | needed to take
a nap until | feel better.”

Regarding physical performance, Mann-Whitney U Testwas used to
examine the difference of physical performance among fallers and non-fallers group
(Table 4.4). The results showed that faller group had lower physical performance than
non-faller group with statistically significant including Five Times Sit to Stand (FTSS)
( Z= 2.58, P<.05), Turn 360 degree ( Z= 2.62, P<.01), and Timed “Up &Go” (TUG)
(Z= 3.05, P<.01). Although faller group had the mean of handgrip strength
(18.734£4.65) lower than non-faller group (21.50+8.13), it was not statistical significant
difference of handgrip strength. Similar to tandem stand test, there was no statistical
significant difference of full tandem stand among faller and non-faller.

When using cut-off point of physical performance to risk of fall based on
previous studies and Chi-square test was used to examine the association between
physical performance and fall. The results showed that there was statistically
significant association between fall and Five Times Sit to Stand (FTSS) (x2 = 4.14,
P<.05), Turn 360 degree (y2 = 8.50, P<.05), and Timed “Up &Go” (TUG) (¥2 = 8.84,

P<.01). However, fall was not associated with handgrip strength and tandem stand.
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Table 4.4 Number and Percentage of older adults classified by physical

performance (n = 41)

Risk factors Fallers Non- All Test p-value
Freq. (%) Fallers Freq. (%) statistics
Freq. (%)
Handgrip Strength
(Range) 9.50-28.50 10-40 9.50-40
(Mean £ SD) 18.73+4.65  21.50+£8.13 20.62+7.26 645° NS
Risk of fall (< 18 kg) 6 (46.2) 18 (43.9) 12 (42.9) 039° NS
Five Times Sit to Stand
(Range) 15-29 8.44-31 8.44-31
(Mean = SD) 21.15£5.35  16.74£5.87 18.14+6.01 2.582° <.05
Risk of fall (>15sec.) 10 (76.9) 22(53.7) 12(42.9)  4.143° <.05
Turn 360 degree (Sec.)
(Range) 2.24-10.41 1.84-9.43 1.84-10.41
(Mean £ SD) 5.50+2.14 3.8742.04 439+ 2.18 2.620° <.01
Risk of fall (> 3.8sec.) 11 (84.6) 21(51.2) 10 (35.7) 8.497° <.01
Timed “Up&Go” (Sec.) 12.06-34.84  9.34-55.59  9.34-55.59
(Mean + SD) 20.67+£6.75  15.43£8.98 17.10+8.61 3.054° <.01
Risk of fall (>12 sec.) 13 (100) 28 (68.3) 15 (53.6) 8.838°¢ <.01
Tandem Stand (Unable) 4(30.8) 9(32.1) 13 (31.7) .008° NS

aMann-Whitney U test, "Chi-squaretest, “Fisher’sexact test

Similarly, the results from focus group showed that older adults perceived

their physical performance declined related with their falls including walking ability,

muscle weakness, and balance problem, for example:

Female 1: “Actually, I saw the step however | couldn’t across pass them.

Then, I tripped it and fell down on the floor.”

Female 2:*“When | get older | had a balance problem, | often loss of

balance™
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Female 3: “My legs is not good, | felt unstable when | walked. | used cane
for walking sometimes™

2.3.2 Behavioral factors

The mean of prevention behaviors among participants was 56.24+7.21,
ranging from 36-67 points (Table 4.5). The results showed that the mean of prevention
behavior among fallers (58.46+7.79) higher than non-fallers (55.214+6.82) but it was
not statistical significant difference of behavioral risk factors among fallers and non-
fallers. Considering cut-point of prevention behavior at 60 points with chi-square test,
it showed that there was statistically significant association between prevention
behaviors less than 60 and fall event (y *= 4.06, P<.05). Moreover, approximately
eighty-three percent of them had no exercise regularly.

Although the quantitative data showed no significant difference of
behavioral factors between fallers and non-fallers, focus group showed the behavioral
factors facilitated the older adults became fall. The behavior risks that facilitated older
adults falling including unawareness, hurrying, carrying both hands when they walk,
and wearing appropriated shoes, for example:

Female 1: Because | am unawareness, | walked into the restroom. Because
of slippery floor, I slipped at that floor and fallen.

Female 2: That day, | just woke up and hurried to go down | missed the
last step of the ladder. Then, I fell down on the floor.

Female 3: “One day, when | was walking to cook, one hand | hold the
inside cooker and another hold the box, I fell down because of my impaired walking
ability. 1 didn’t catch up something around there when | get lose a balance™

Female 4: “That day, | walked to the market with slipper shoes. I fell down
at the market because | slipped at the wet floor area. | think, it occurred from my

shoes which broken and no tread.
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Table 4.5 Number and Percentage of older adults classified by behavioral and

environmentalrisk factors(n = 41)

Risk factors Fallers Non- All Test p-value

Freq.(%) Fallers Freq.(%) statistics

Freq.(%)
Behavior risks factors
BehaviorsScore(Mean+SD) 58.46+£7.79 55.21+6.82 56.24+7.21 1.374° NS
Behaviors Score < 60 5(38.5) 20(71.14) 25(61) 4.055° <.05
Environment Factors
General Environment
Having step 9 (69.2) 22 (78.6) 31 (75.6) 420° NS
Having door step 7 (53.8) 14 (50)  21(51.2) .053° NS
Stepping 7 (53.8) 16 (57.1) 23 (56.1) .039° NS
Slippery floor 4 (30.8) 4(14.3) 8 (19.5) .1.536° NS
Obstructive way 3(23.1) 6 (21.4) 9(22) .014° NS
Reaching 1(7.7) 6 (21.4) 7(17.1) 1.183° NS
Poor Lighting 0 1 (3.6) 1(2.4) 476° NS
Having Pets 9 (69.2) 10 (35.7) 19 (46.3) 4.01° <.05
Restroom Environment
Slippery floor 3(23.1) 9(32.1) 12 (29.3) 352¢ NS
Always wet floor 2(15.4) 10 (35.7) 12 (29.3) 1.772° NS
No handrail 9(69.2) 16 (57.1) 23 (56.1) 545° NS
Lavatory 7(53.8) 11(39.3)  18(43.9) .764° NS
No anti-slip mat 2 (15.4) 10 (35.7) 12 (29.3) 1.772° NS
Stepping Environment
No step railing 1(9.1) 2(9.1) 7(21.2) .000° NS
Damaged step railing 3(27.3) 4(18.2) 4(12.1) 363¢ NS
Uneven step 0 1(4.5) 1(2.4) 516° NS

*Mann-Whitney U test, °Chi-squaretest, “Fisher’s exact test
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2.3.3 Environment factors

There was statistical significant association between fall and having pets
(x2 = 4.01, P<.05) but there was no significant association between fall and other
environment hazards (Table 4.5)

However, the results of focus group among fallers showed the
environment hazards were factors related with their fall. Slippery floor, uneven floor,
obstructed way, and stepping were common environment hazards that contributed to
fall among fallers. The common place of fall included both home environment and
community environment including damaged and obstructed walkway in the
community, slippery floor at the market, slippery floor and uneven floor inside the
home. Pet was also a cause of fall among older adults in this community, for example:

Male 1: “On the way | walked to the market | slipped on the floor that had
water around there”

Female 1: ““Almost areas of walkway in this community were uneven when
I walked pass it, | tripped over there”

Male 2: “After raining day, | came back home. During | walked to go
inside the home | slipped in front of my home because there was the water around
there” Moreover, | wore the old slipper that was a cause of my slipped also

Female 2: | walked to the market every day. As we know, most area of the
market was wet and slippery floor. I slipped at that place for two times. | also wore the
slipper when | went there; especially the gradient area was the high risk area of fall.

Female 3: | walked around the Chitralada Royal with my dog, when my
dog saw something, it barked and ran away. Then, | fell down.

In summary, approximately two months was used to complete situation
analysis step with five meeting including two meeting for preparing fall risk
assessment, fall risk assessment event, and two focus group discussions among fallers
and stakeholders. It could summarize as following:

This community had a high prevalence of fall among older adults when
compared with other communities. However, there was no existing system to manage
fall in this study. From quantitative data analysis, the fallers were aged range 70-79
years (61.5%) and were female (76.9%). All of fallers had health problem at least one
disease and had taken medication and a half of fallers (46.2%) had taken drug four or
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over types per day and reported their balance problem. However, there was no
significant difference of these factors among fallers and non-fallers.Only physical
performance showed a significant risk factor that associated with fall among older
adults in this community including Turn 360 degree, Five Times Sit to Stand (FTSS),
and Timed “Up and Go” (TUG). Moreover, there was the significant difference of fall
prevention behaviors among fallers and non-fallers, non-fallers had prevention
behaviors lower than fallers. Regarding environment factors, having pets reported the
significant factor which associated with fall in this community.

However, the qualitative data analysis showed that age and their health
problem effect to their balance which facilitated older adults had fall in this
community. Moreover, older adults had the risk behaviors which facilitated to older
adults had fall including carelessness, hurrying, and wearing the inappropriate and
damaged shoes wearing and lack of exercise regularly.Regarding environment factors,
the common environment hazards which contributed older adults in this community
get fall included damaged and obstructed walkway in the community, slippery floor at

the market, slippery floor and uneven floor inside the home.

3. Model development: Community-based fall prevention model

The findings from A-I-C were summarized as Figure 4.2. The existing risk
factors of fall among older adults which were identified by the community could
summarize as followed.

1) The characteristics of older adults in the community were risks of fall.
Most of them had chronic illness, taken medication habitually, and reported visual
problem. In addition, one third of them reported any symptoms that related with fall.

2) Most of older adults had low physical performance which was a related
risk factor of fall.

3) Older adults in the community had risky behaviors, including hasty and
careless behaviors or hurrying, holding the things both hand, wearing inappropriate
footwear and non-exercise regularly.

4) Environment hazards both home environment and community
environment were identified as risk factors that contributing the fall among older

adults in the community.
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Figure 4.2 The community-based fall prevention model development

After getting fall risk factors, the contributing factors were identified by
the community. It was useful to initiate and sustain behaviors among older adults in
the community for preventing fall. The results were described as predisposing factors,
enabling factors, and reinforcing factors, respectively.

Predisposing factors

Predisposing factors were the characteristics of individual that influenced
motivate to change their behavior for preventing fall in the community. The results of
focus group showed that older adults and community had insufficient knowledge and
misperception of fall problem in the community including the cause of fall, negative

impacts of fall, fall risk factors, and fall prevention strategies.
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Older adults perceived that fall problem was a normal problem in older
adults and couldn’t preventable and individually problem which older adults needed to
aware by yourself. In addition, older adults in the community didn’t aware their risk
behaviors which facilitated to fall, especially older adults who never fall. All of fallers
reported that they didn’t aware their behaviors and their environment when they doing
daily activities until they get fall. Most of fallers learned their risk behaviors from their
fall experiences while non-faller didn’t aware about fall problem.

Enabling Factors

Enabling factors were the skills or the resources which it was necessary to
facilitate behavioral and environmental change. The development the system and
intervention were enabling factors to support the fall prevention in the community.
The system and intervention that could support fall prevention following evidence-
based fall prevention model (CDC, 2008) included there was fall risk assessment,
vision screening, medication review, exercise activity, environment assessment and
modification. Since this community was not concerned about fall problem among
older adults in the community, there was no any existing system that supported fall
prevention in the community. The example of quoting:

Reinforcing factors

The reinforcing factors that could encourage the people participate in the
fall prevention model and maintain their behavior changes included:

1) This community had elderly club which there were sense of community
and bounding among older adults in this club. Elderly club was reinforcing factor
which can recruit the older adults in the community to participate in the fall prevention
model and create other activities for benefit of older adults in elderly club.

2) The neighborhood was a reinforcing factor in this community especially
in older adults. There was sharing the benefit of activities among neighborhood and
persuaded together for trying the activities. It will reinforce the older adults participate
in the fall prevention model

3) Public health nurse and public health volunteer were the key persons
which effected to older adults in the community and facilitated older adults to

participate in the fall prevention model.
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In summary, although older adults had basic knowledge of fall risk factors
from their experiences, they did not careful themselves to prevent fall because they
had insufficient knowledge of fall problem. The fall problem and its negative impacts,
and fall risk factors among older adults needed to provide to older adult and
community for increasing awareness of fall problem. Moreover, the fall prevention
strategies in the community regarding fall risk assessment and management,
improving the prevention behaviors such as exercise and creating safety environment
were also providing to the community. Elderly club, neighborhood and PHN and PHV
were reinforcing factors to support activities for older adults to change and maintain
their prevention behaviors and safety environment. The fall management system in the
community was enabling factor for increasing self-awareness of fall, promoting
prevention behaviors, and supporting environment hazards assessment and
modification.

The community-based fall prevention model in this study consisted of six
components including 1) multifactorial fall risk assessment, 2) fall campaign, 3)
education, 4) exercise group, 5) home visit, and 6) fall management system. The
reasons of each component were described following:

1) Multifactorial fall risk assessment was identified for assessing the fall
risk factors among older adults in the community and identifying the high risk
population in the community.

2) Fall campaign aimed to increase self-awareness of older adults and
community’s awareness. This activity was a strategy to initial raising self-awareness
among older adults regarding fall problem and their risk factors. It was also raising
community’s awareness to concern about their environment hazards which facilitated
older adults get fall in the community. In addition, this activity helped to inform the
fall prevention project and recruit the target group participating in this project.

3) Fall education aimed to increase knowledge and self-awareness which
leaded to prevention behaviors improvement. This activity was conducted because
older adults in the community lacked knowledge of fall risk factors which leaded to
risky behaviors among older adults. In addition, they also lacked of knowledge and
skills to prevent fall by themselves such as exercise and environment management.

This event also plan to recruit the partners and provided the information of fall



Kamonrat Kittipimpanon Results / 92

problem to them for increasing the understanding of fall problem and the existing risks
of fall in the community.

4) Exercise group aimed to promote exercise regularly at least 3 times a
week among older adults in the community. This exercise emphasized to strength and
balance training which leaded to physical performance improvement. Exercise group
was identified in this model because the results showed that most of older adults had
poor physical performance and lacked exercise regularly. In addition, the member
suggested that if we just promoted individual exercise at home, older adults did not
exercise regularly. The exercise group would be effective way to promote exercise
activity for older adults and improve the physical performance which was a significant
factor that related with fall in the community.

5) Home visit aimed to assess home environment hazards and review
medication use for older adults in the community. Since the medication review and
home environment hazard needed health professional to assess and recommend older
adults and family for risk assessment and management, home visit was identified as a
strategy to manage risks regarding medication use and home environment. In addition,
public health nurse was identified as a health professional that could help them in this
activity.

6) Fall management system was established to monitor and manage the
fall problem in the community was required to fall prevention model. The fall
management system that identified by the community included: 6.1) fall notification
center was identified as the center to notify the fall event and environment hazards in
the community. The information from the record was used to monitor and design the
intervention to solve the problem; and 6.2) environment hazard management system
was identified for notification environment hazards in the community and
management those environment hazards such as modification, and notification to
responsible organization.

In addition, there were fall prevention team and five partners in this model.
It was described following:

Fall prevention team

Fall prevention team was forming in the community, consisted of 7 zone

leaders and environment leaders. All of fall prevention team was the people in the
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community and 80% of them were older adults. 7 zone leaders were separated into 5
zones (Green, Blue, Orange, Violet, and Pink) responding 6-8 older adults per person.
They defined their responsibility as to inform the news of fall prevention project to
older adults in their zone and to conduct home visit with public health nurses for
medication review and home environment assessment. Regarding three environment
leaders, all of them had experienced for environment management. They had
responsibility to assess and manage the environment hazards both home environment
and community environment

The clarifying their role and older adult in their zones including “What is
your team?”, “How many older adults lived in their zone?”, “Who is he?”, “Where is
their home?”” were discussed in this time. After discussion, there was exchange some
responsible people between zones because there was some conflict with their family or
more familiar with those older adults. All of zone leaders were satisfied with their
responsibility.

Partners of fall prevention model

The partners were also identified by members in this time. There were four
organizations and two public places were identified as partners in this project
including 1) the Crown Property Bureau, 2) 6™ Public health center, and 3) Dusit
district office 4) private organization 5) Sukantaram temple, and 6) Rachawat market.

1) The Crown Property Bureau was an organization which familiar with
the community because it was the owner area of this community. It supported many
activities in the community such as quality of life, stability house, and loan foundation.
The community expected them to support fall prevention model regarding community
environment including safety walkway, recreation area for exercise, and financial
support for some activities.

2) 6™ public health center was an organization which had responsibility
for health care of people in this community directly. Except PHN which worked as a
stakeholder in this community, it needed the support from her organization to
participate in this project. Human and material resources were needed to support in
this project. For example, PHN team for fall risk assessment, home visit nurses for

following the fallers and media for education sessions (computer and projector).
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3) Dusit district office was an organization that had responsibility for
community environment. It was identified for supporting safety environment in the
community.

4) Private organization was an organization for supportive funds or
materials of fall prevention model.

5) Sukantaram temple was identified because it was a center for meeting
and conducting some activities. Older adults in the community often went to the
temple every week. It was identified to concern and support the safety environment for
older adults in the community.

6) Rachawat market was identified because it was the public place nearby
this community and older adults went to the market every day. Moreover, it was
identified as a place that older adults often fell. It was identified aiming to make the
connection for notifying their environment hazard and increase awareness of fall in
older adults to the responsible people of this market.

Then, the action plan of fall prevention model was developed by the
community including prioritizing the action, identifying the responsible people, and

training fall prevention team (Appendix E.).

4. Model implementation

After getting the fall prevention model and action plan, the implementation
of the model were launched to the community by fall prevention team, consisted of 1)
multifactorial fall risk assessment, 2) fall campaign, 3) fall education program, 4)
exercise group, 5) home visit, and 6) fall management system. The agreement among
the fall prevention team for implementing this model included:

1) The fall prevention team had responsibility for working all activity
following their action plan.

2) The public health nurse had responsibility for supportive the community
in some activities of fall prevention model including education program, home visit,
and fall risk assessment. In addition, PHN was a consultant of fall prevention model.

3) The researcher was a consultant and facilitator throughout the

implementation. In addition, the researcher worked as the expert in some activities
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including education program, trainer for exercise leaders, and the collaborator between
fall prevention team and other partners.

The results of implementation were carried as followed:

1. Multifactorial fall risk assessment included the personal risks (age,
gender, history of fall, health status and symptoms, medication use, visual acuity, and
physical performance), fall prevention behaviors, and environment hazards. Public
health nurse had a responsibility to support this activity for older adults while fall
prevention team was an assistant to arrange this activity.

A total number of 41 older adults were assessed for risk of by public health
nurses using Thai-FRAT. The results showed that 19 older adults had a high risk of
fall and 22 older adults had low risk. Considering the modifiable risk, the results
showed that 29 older adults had any poor physical performance and 27 reported
medication use that related with fall, and 31 people had any home environment
hazards, 22 had low visual acuity, 25 older adults had low prevention behaviors.All of
participants had at least one risk factor. Then, all of participants were invited to
participate in the fall prevention model.

2. Fall campaign aimed to increase self-awareness of fall among older
adult and people in the community by introducing the project, fall notification center,
and fall prevention team.

Regarding the preparation, fall notification center was set at the
community health center which was located at the center of the community. This place
was well known among older adults in the community. Older adults could notify their
fall and the community hazards to this center and their zone leaders who lived nearby
their home. The recording forms of fall incidence and community hazards were
developed and distributed to the center and zone leaders. Medias and materials were
developed for using in fall campaign event including polo-shirt of fall prevention
team, leaflet and slogan and warning stickers.

Polo Shirt of fall prevention team was designed by the leader team for

zone leaders to wear on the fall campaign event including the pattern of shirt, shirt
color, and the logo on the shirt.
The leaflet was conducted for distribution on fall campaign day. Beside the

information of fall prevention center and notification, the list of zone leader with their
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mobile phone number and responsible area of each zone leader which they could
notify their fall to those zone leaders was presented in this leaflet. The convincing fall
prevention message including family and community participation also presented in
the leaflet.

Slogan and warning stickers was also designed for distributing to the

people in the community. The two slogans were designed to increase family and
community awareness.

Family awareness:

Krob kruaSai_jai (family had attention)

Nai_barnPlod pai (home environment will safety)

Hog lomHang krai (a far from fall)

Soong_vaiPen suk (older adults get well-being)

The meaning of Slogan: If the family pay attention, home environment
will safety. Then, older adults had a far from fall and well-being

Community awareness

Tang dernPlod pai (walkway will safety)

Chum_ChonRoum Jai (community had participation)

Peau_PooSoong_vai (doing for older adults)

Hang Krai Hog lom (a far from fall)

The meaning of Slogan: if the community cares your environment for
older adults, the walkways will safety. Then, older adults had a far from fall.

Moreover, the warning sticker including slip and trip caution which were
the major causes of fall in the community was designed and prepared for fall campaign
event.

Seven zone leaders wore the polo shirt of fall prevention team with public
health nurse and the researcher, walked throughout the community and visited at older
adults ‘home and their family. Slogan and warning stickers were distributed to older
adults and their family and people in the community. The invitation letters for
participating in education program were distributed to older adults in the community.

Fall prevention team participated and organized their activities by
themselves. There was convincing the older adults to participate in this project by zone

leaders. Moreover, they convinced older adults’ family to concern about fall problem
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in their parents. Older adults interested in the project and accepted to participate in the
fall prevention project. However, some older adults did not stay at home during fall
campaign, so zone leaders responded to follow up those people.

3. Fall education program aimed to improve fall prevention and fall
prevention behaviors among older adults leading to increase self-awareness of fall of
older adults. In addition, the relationship between zone leaders and their older adults
were strengthened.

Regarding the preparation, the coordination with partners was identified
and assigned the responsible people for connection. PHV was assigned to asking
permission for using the meeting room with Sukantaram temple. The researcher
prepared invitation letter for the Dusit district office and the Crown Property Bureau to
participate in this event which was collaborate signing signature from community
leader, elderly club president, and researcher. Community leader was assigned to
contact and send invitation letters to these partners also. Regarding PHN, she was
assigned to prepare media instruments from the 6™ public health center.

A total number of 40 persons participated in health education program,
which were 30 older adults, two fall prevention team members, one PHN, two
representatives of the Dusit district office (social worker and community development
worker) and three representatives of the Crown Property Bureau (one head of
community project 2 division, one head of community development department, and
one community development worker). Older adults were asked to share their
experience by asking and answering the questions and suggest fall prevention strategy.
Exercise and home visit activities were set and discussed among participants. Balance
and strength training exercise were chosen by older adults. The date, time and place
were set and plan. In addition, there was building relationship among older adults,
leaders, and partners. All partners presented the willing and assuring to support fall
prevention program in this community.

After education session, data from participants, including 28 older adults
and 4 representatives, showed that the participants had better knowledge of fall
prevention than before the program (Z= 4.47, P<.001), which examined by Wilcoxon
Signed Ranks Test.In addition, they perceived benefit was highest 1 (46.9%). Most of
them satisfy of content (53.1%), document (40.6%), exhibition & boards (53.1%), and
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appropriate place (40.6%) were high and appropriate time (37.5%) was medium. All
of them who attended education session reported their benefit and commitment to
participate in this project.

4. Exercise program aimed to promote exercise regularly at least three
times a week. The exercise emphasized on strength and balance training which leaded
to physical performance improvement. The exercise program was the strengthen and
balance training exercise which adapted from (Barnett el al., 2003) with two times a
week for group exercise and individually exercise daily at home. Group exercise
training included 10 minute of warm-up, 30 minute of exercise training, and 5 minute
of cool-down while home exercise daily consisted of 8 basic positions of strengthen
and balance training (Barnett el al., 2003) (Appendix G).

The preparation of this component was described following:

1) Training the fall prevention team as the exercise leader in the group
exercise.

2) Finding and preparing the community resources for supporting exercise
group including using the in front of home area of a fall prevention team was a place
of exercise, using the existing chairs’ community that supported by local politician,
and using CD-player of a fall prevention team as a media.

3) Developing poster and training media for group exercise activity and
handbook and diary record of home exercise.

The exercise program consisted of the group exercise training combined
with the home exercise daily. Group exercise training was conducted two times a
week, every Wednesday and Friday at 10.00 a.m. at the in front of home’s a fall
prevention team. Regarding home exercise daily, there was distributing handbook of
exercise daily and diary record for older adult. The dairy record was send to their zone
leaders every time of group exercise.

In addition, there was identified partners to support exercise activity in this
study included the Crown Property Bureau was identified to support stable chairs and
the private organization was identified to support the canvas shoes. After connection
with partners, the Crown Property Bureau supported 15 stable chairs while Wattana
footwear supported 36 canvas shoes for older adults who participated in exercise

program.
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After two months, there were three activities to add up in the exercise
group including 1) breathing exercise with the song (Dung Dog Mai Barn: Like
Flowers) for warm up and cool down period of exercise, 2) Hand exercise to improve
their health (Eight positions) which they found at Rachavithee hospital and believed
that it could improve older adult’s health, and 3) The ball exercise for improve
coordination among older adults which was recommended by the researcher.

A total number of 28 older adults completed the exercise group regularly
for three months (70%). There were 4 new comers to participate in the exercise group.
In addition, all leaders team could lead and change to be an exercise leader in exercise
group. There was a caution to older adults to be aware their fall during exercise every
time, which there was no fall during exercise among older adults throughout the study.

Exercise group activity revealed the successful activity to sustain in this
community. The leaders had so proud of this activity and invite some organization
observing their activities. Moreover, older adults satisfied in this activity and there was
talking together among older adults and sharing the benefit of this exercise that they
feel healthy especially their balance and their gait ability and reducing their knee pain
symptom. In addition, they also bring some food or drink to share older adults who
attend the exercise group together. After three months, the numbers of older adults
were 22-28 people in each day (> 80%).

Home visit and occasional event were strategies to recruit the participants
in exercise program. Home visit was conducted for exploring the barriers and
encouraging older adults participating in the exercise program. In addition, the
occasional event, Songkran Festival Day was an example event in this study, was
strategy for recruiting the older adults in the exercise group.

The barriers of older adults who couldn’t attend to exercise group were
their work and medical visit categorize into two groups that is 1) older adults who
never attend the exercise group and 2) Older adults who attended the exercise group
occasionally. The cause of first group included they have to work such as selling
grocery, selling food, etc. which leader team encourage them to exercise regularly at
home. Second group reported that they had followed up and get the medicine at the
hospital especially older adults who had universal coverage needed to get the medicine

every month.
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5. Home visit included medication review and home hazards assessment
among older adults in the community. Medication use and side effect that related with
falls including dizziness, vertigo, fatigue, weakness, and loss of balance were assessed
by PHN. Home environment hazards was assessed and recommended for older adults
and their families to modify their hazards including inside home, stepping and
restroom.

Regarding the preparation, PHN and fall prevention team were trained
regarding the assessment and recommendation both medication reviews and home
hazards management. Handbook of older adults and recommendation of home
assessment and modification leaflet were also developed among fall prevention team.

Public health nurse and fall prevention team (zone leaders and
environment leaders) visited older adults at home. A total number of 30 older adults
(73.17%) were visited by PHN and fall prevention team, 6 households did not allowed
the team to visit their home permission to visit at home because they lived with other
people which they didn’t admire someone to go inside. However, all of 27 older adults
were reviewed for medication use and its side effect by PHN. Hypertensive drugs was
a common medication use among older adults, 10 older adults reported dizziness and
vertigo sometimes, they were advised by PHN regarding observing their symptom,
changing position caution, consulting with their doctors if the symptom was not better.

Regarding home environment hazards assessment, a total number of 30
older adults were assessed home hazards and recommended to modify their home
environment. The caution stickers (slip caution and trip caution) were posted on the
hazards area. Moreover, questionnaire was used to follow up assessing home hazard
environment from older adults who did not permission. The leaflet of home
modification and cautions stickers were provided to them for recommendation.

The finding from home visit showed that the common home hazards of
older adults in the community included 1) The obstructive way inside the
homebecause of limitation place, 2) The characteristic of small home contributed to
have narrow walkway, 3) The uneven floor and doorstep, non-smooth floor, and )
lavatory toilet. The management of common home hazards in the community was

described in the environment community hazards system.



Fac.of Grad. Studies, Mahidol Univ. Dr.P.H./ 101

6. Fall management system was the supportive system of fall prevention
model aiming to monitor and prevent fall among older adults in the community. The
fall management system in the community consisted of 2 components including:

6.1) Fall surveillance system was identified for monitoring the fall
problem in the community. Fall notification center was set for notifying the fall events
and environment hazards in the community. The information from the record was used
to monitor and design the intervention to solve the problem. There was the guideline
when they get the notification including PHN have to visited at faller’s home to assess
the fall phenomena and fall risk assessment, and referred to other organization if they
had a problem. Moreover, the data from this record used to plan fall prevention
activities in the next year including education session and fall campaign.

6.2) Environment hazard management system was identified for
assessment and management environment hazards both home and community hazard
such as modification, supportive materials, and notification to responsible
organization. There was setting the environment leader team in fall prevention team
for assessment and management environment hazard both home and community
environment. Three older adults were identified as an environment leader team
including 1) a community leader, 2) an elderly club president, and 3) an older adults
who had experienced to modify their environment.

The reasons for choosing three of them were described:

1) Community leader had the experienced and power to contact with the
organization especially the Dusit district office. He attended the meeting of this
organization every month.

2) Elderly club president was a person who had knowledge about
modification of home and community environment. Moreover, he was a temple
warden, which had responsibility to developing the temple environment. He was the
person who designed the environment for supporting older adults who came to the
temple such as toilet and rail and others area within the temple.

3) Older adults who had worked experience as construction worker and
modified his home environment (Step railing) for his wife. He volunteered to modify
the home environment for older adults who would like to modify it by older adults just

pay for the materials and free of services.
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In addition, routine environment hazard assessment was set in the
community yearly. The connection with related partners was also conducted for
supportive safety environment including 1) Dusit district office, 2) Sukantaram
temple, and 3) Rachawat market. The community environment hazard assessment was
conducted by fall prevention team which consisted of zone leaders and environment
leaders, fall prevention team took note and photo around hazards area throughout the
community. The findings of community environment hazards were the obstructive
walkway and uneven walkway throughout the community.

The management of environment hazards included home environment and
community environment. It was described respectively:

1) Home environment hazards management

The list of most common home hazards and strategy to support older
adults to modify their environment hazards were discussed among fall prevention
team, PHN, and researcher. After discussion, there was plan to support home hazard
modification included 1) spray color on the step, uneven floor and door step, 2)
support anti-slip mat in the rest room, 3) support commode chair for older adults’
home that had squatting toilet, and 4) suggest the resource to modify their home.
These supports were informed to older adults. Older adults who required any support
could request to fall prevention team. Then, fall prevention team prepared materials
for supportive.

A total number of 20 households requested the anti-slip mat and 10
households permitted to spray color at the uneven step and doorstep in their home.
Although there were 9 household had squatting toilet, it had limitation for using
commode chair because there was a step on the basement of toilet. It needed the
family to modify their floor and change to sitting toilet. Thus, older adults didn’t
require the commode chair. However, there was one household that renovate their
toilet after home visit which was supported and modified by her children.

2) The community hazards management

There were the uneven walkway and obstructive throughout this
community. The lists of community environment hazard were summarized and sent to
the responsible organization for community hazards modification (the Dusit district

office).
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5. Model evaluation: Effectiveness of fall prevention model
Effectiveness of the community-based fall prevention model was
examined in terms of fall incidence and fall-related injury, fall prevention behaviors,

physical performance, community participation, and the satisfaction.

5.1 Fall incidence and fall-related injury

After completed implementation, the overall participants were 28
participants. Over 10 months follow-up period, there were 2 persons who reported
falls incidence which the incidence is lower than The results showed that incidence is
lower than after implementation (pre= 31.7 % VS post= 7.14, 24.56 % fewer).All of

them got bruise on their knee and took care by themselves.

5.2 Fall prevention behaviors

The result showed that the mean of prevention behaviors at baseline
(57.574£5.68) 1s lower than after completed implementation. In addition, Pair t-test was
used to examine the difference of prevention behaviors at baseline and after completed
implementation, the result showed that there was statistically significant improve of
prevention behaviors after 3 month of implementation (t = 8.255, P< .001) (Table
4.9).

Wilcoxon Signed Ranks Test was used to examine the difference of each
behaviors, it showed that there was a statistically significant improve behaviors after
completed implementation including careful walking (Z = 1.98, P< .05), changing
position (Z = 2.16, P< .05), hold the rail when they reach(Z = 3.04, P< .01), exercise
regularly(Z = 4.19, P< .001), specific exercise training(Z = 4.11, P< .001), non-slip
floor caring(Z = 2.67, P<.01),and facilities equipment(Z = 2.60, P< .01).
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Table 4.6 Comparison of fall prevention behaviors at baseline and after

implementation (n = 28)

Variable Mean+SD Test df p-value

statistics

Baseline After 12

weeks

Behavior score 57.57+£5.68  66.96+4.32  t=8.255" 27 <.001
Specific Behaviors

- Careful walking 3.57+.92 3.93+.26 1.98° <.05
- Changing position 3.32+1.1 3.82+.47 2.16" <.05
- Hold the rail 2.57£1.37 3.57+£.79 3.04° <.01
- Exercise regularly 1.96+1.23 3.68+.48 4.19° <.001
- Specific exercise training 2.00+1.21 3.64+.49 411° <.001
- Non-slip floor caring 3.07£1.13 3.79+.42 2.67° <.01
- Facilities equipment 2.93+1.33 3.71+.46 2.60° <.01

? Paired t-test, significant difference at P<.001

® Wilcoxon Signed Ranks Test

5.3 Physical performance

The physical performances of older adults were improved which consisted
of handgrip strength, Five Times Sit to Stand ZFTSS), Turn 360 degree, Timed
“up&go” (TUG), and Tandem Stand.

Wilcoxon Signed Ranks Test was used to examine the improvement of
physical performance after completed implementation and complete exercise for 12
weeks (Table 4.7).

Although the mean of handgrip strength was slightly improved (Pre =
21.11+£7.88, Post = 21.96+7.52), there was no statistically significant difference after 3
months of exercise training. Regarding Five Times Sit to Stand (FTSS), There was
statistically significant difference of time to complete FTSS between baseline and 3
months (Z = 4.517, P <.001). Turn 360 degree was also improved, after 3 months of

exercise training the older adults had significant time to complete the turn 360 degree
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better than at baseline (Z = 3.097, P<.01). Similar to Timed “up&go” showed after 3

months was statistically significant better than at baseline (Z = 4.509, P<.001).
McNemar Test was used to examined Full Tandem Stand; it showed a

statistically significant improvement of tandem stand after 3 months of exercise

training (P<.05).

Table 4.7 Comparison of physical performance at baseline and after 12 weeks of

exercise training. (n = 28)

Variable Mean+SD Test df P-value

statistics

Baseline After 12

weeks
Handgrip strength (kg) 21.11£7.88 21.96+7.52 1.849* 27 NS
Five Times Sit to Stand (sec) 18.43+6.41 11.8244.35 4.517* 27 <.001
Turn 360 degree (sec) 4.06£1.93 2.98+1.12  3.097* 27 <.01
Timed “up&go” (sec) 15.89+6.03 11.27+4.64 4.509° 27 <.001
Tandem Stand” <.05

* Wilcoxon Signed Ranks Test
chNemar Test.

5.4 Community participation

Community participation was examined by the process of model
development and the level of participation of the community, stakeholders, and
partners to develop and support the fall prevention model activity.

The community-based fall prevention model was developed by community
participation throughout the study including 1) identify the fall problem in their
community, 2) set the vision, 3) design the solution for solving the problem based on
existing data and evidence-based information from the researcher, 4) develop action
plan, and implement those activities by themselves. In addition, there were fall
prevention team and partnership organizations in this model.

The fall prevention team in the community consisted of 9 leaders for

caring older adults of their zones and three leaders for environment management. PHN
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was included in the fall prevention team as a consultant and a helper in some activity
including home visit activity and risk assessment. Regarding the partner organizations
in this model, it consisted of six organizations including 1) the Crown Property
Bureau, 2) the Dusit district office, 3) 6" public health center, 4) Sukantaram temple,
5) Rachawat market, and 6) private organizations. The results of partnership among
these partners had checklist score more than one hundred. It revealed that a partnership
has been established which had challenge to maintain its impetus and build on the
current success.

Considering the level of participation among partners following
Himmelman (VicHealth, 2006), there was difference level of participation among
these partners, which could summarized as Figure 4.3. It showed that public health
center was collaborating partner which they collaborated with fall prevention team
throughout the study and had responsibility to building capacity of fall prevention
team. Moreover, PHN was a consultant of the project and controller of all activities in
fall prevention model when the researcher withdrawn from the community.

Regarding the Crown Property Bureau, they were cooperating partner
because it was an organization that emphasized to community development in their
own place. There was sharing the resource for supporting fall prevention project. They
were permission to renovate the in front of home that using for exercise group and

support the stable chair for using in exercise activities.

Figure 4.3 The level of participation among partner organizations

of fall prevention model
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Dusit district office was identified as a coordinating partner because they
support and coordinate with the community to take care their environment for safety.
They received environment hazard notification letter from community and permit to
manage and modify those hazard environments.

Temple, market, and private organization were networking partners.
Sukantaram temple and Rachawat market were the networks for notifying
environment hazards in that place while private organization such as Wattana

Footwear was the network to support material occasionally.

5.5 Satisfaction of older adults and fall prevention team for the
community-based fall prevention model community

The results showed that the major of older adult (53.6%) had highest
satisfaction of fall prevention model including exercise activity (64.3%) and risk
assessment (60.7%) activity. In addition, most of them were high satisfaction for
community environment activity (53.6%), partnership and social networks activity
(50%), education activity (50%), and home visit activity (46.4%).

Regarding fall prevention team, all of fall prevention team had a highest
satisfaction of the community-based fall prevention and perceived the successful of
the fall prevention model implementation when compared with previous project
including the activity of the program, the leader team, participation of older adults, and
a continuous activity.Moreover, they had sense of ownership in this model because
they were involved in the project at the beginning including identifying the problem,
planning and developing the activities. In addition, they organized and managed the
activity in this project by themselves.

There was perception of benefits of this project including individual
benefit, elderly club benefit, and community benefit. Individual benefits were both
physical and psychological benefits. Physical benefits included healthy, decreased
knee pain symptom, improved gait and balance ability. In addition, happiness, less
loneliness, and relaxation were reported as psychological consequences.

Regarding elderly club, fall prevention model was mentioned as the
activity of elderly club also regarding it was the activity to take care the members in

the elderly club. This benefit helped to strengthen their elderly club in the community.
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Community benefits included the existing fall management system in the
community, exercise group in the community, there were partnership of fall
prevention in the community, and strengthening sense of community among
participants. Moreover, they reported the highest satisfaction of fall prevention model

in this study.
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CHAPTER V
DISCUSSION

This community-based fall prevention model was developed through
action research. The discussion of research finding was described following: 1) Fall
situation among older adults in an urban community, Bangkok; 2) Process of model
development; 3) Effectiveness of the fall prevention model; 4) Sustainability of fall

prevention model; and 5) Key successful factors.

1. Fall situation among older adults in an urban community, Bangkok

The higher prevalence of fall was found in this study compared to the
national data. The prevalence of falls of 31.7 per 100 persons was higher than that of
Thai national survey report (18%) (NHSEO, 2009), but it was congruence with that of
the previous study in Bangkok (34.3%) (Kittipimpanon, 2006). In addition, this result
supported that the prevalence of fall in Bangkok was higher than other regions
(Poomsawat, 2006). Regarding recurrent of fall, this study showed consistent results
with previous studies, which reported that approximately 38.4-40 % of older adults
had fall recurrently (Kittipimpanon, 2006; WHO, 2007). An urban community in
Bangkok encountered with the poor environment and poor hygiene which leaded to
several health problem in these communities. Health problems as well as environment
hazards showed strongly related with fall among older adults, who lived in urban
communities.

Similar to the previous studies, fall risk factors can be categorized into
personal factors, environmental factors, and behavioral factors. However, no
significant associations between general characteristics and fall were reported in this
current study. The result showed that approximately 61% of fallers were aged range
70-79 years. In addition, older adult age ranged 70-79 years (34.8%) and over 79
years (33.3%) reported fall prevalence higher than those who were 60-69 years (25%).
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Although there was the difference of the prevalence of fall among age groups, age was
not significant associated with fall directly. This result was congruent with a previous
study which there was no association between age and fall (Jitapunkul et al., 1998).

Although most fallers (76.9%) were female, the result showed no
difference of fall prevalence among gender. This result was not congruent with the
previous studies which reported the higher proportion of fall in female than male
(Jitapunkulet al., 1998; Kitkumhang et al., 2006; Pasunan et al., 1998; Poomsawatet
al., 2006; Thiamwong, 2001). It could explain that it occurred from the small number
of male participants in this study and most of them had a history of fall.

Different from the previous studies, health problem, medication use, visual
problem, and health related symptom were not related with fall in this study. From
the situation analysis, it was showed that most participants reported having health
problem (87.8%) and using fall-induced medication (87.8%). However, 53.7% of
participants had low visual acuity and 46.2 % of fallers had low visual acuity. Older
adults who had fallen perceived that health problems and taking some medication,
such as hypertensive medication and anti-histamine, can lead to dizziness and fall.

It was not congruent with the previous studies (Hanjangsit, 1994;
Jitapunkul et al., 1998; Pasunan et al., 1998; Thiamwong, 2001; Treeyawutiwat,
1991). However, from focus group discussion, health problem was indirectly
identified as factors related to falls among older adults in the community.

However, there was a significant difference of physical performance
between fallers and non-fallers at base line. Physical performance from 3 measures,
including Five Times Sit to Stand (FTSS) ( t= 2.46 , P<.05), Turn 360 degree ( t =
2.64, P<.05), and Timed “Up &Go” (TUG) (t = 3.34, P<.01) were significantly
different between fallers and non-fallers at base line. There was no significant
differences of handgrip strength and tandem stand test. However, older adults
perceived decreasing of physical performance related with their falls including
walking ability, leg muscle weakness, and balance problem. These findings showed
similar result to that of the previous studies, which showed that fall was associated
with physical performance including muscular weakness, poor balance, and low gait
speed (Chandler et al., 1990; De Rekeneire et al., 2003;Pavol et al., 2002; SuZuki et

al., 1999). Similar to Thai studies, walking or gait impairment was related to falls
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among Thai older adults in urban communities (Jitapunkul et al., 1998; Kitkumhang,
et al., 2000).

Although most studies showed that inside the home was a common place
to fall among older adults in an urban community (Assantachai et al., 2002;
Lausawatchaikul, 1999; Pasunan et al., 1998; Poomsawat, 2006), fallers in this study
often fell outside the home (69.3%) including in front of home, market, and public
place. The result was congruent with a previous study and the preliminary study,
which showed that most of falls occurred outside the home (65 %) (Jitapunkul et al.,
1998). It may be explained that the difference may be affected by environmental
factors, daily activities, and characteristics of older adults from each community.
Most of older adults in this study were independent, so they often went outside home,
such as going to the market and the temple.

In addition, older adults in this community encountered with existing
environment hazards in the community including the damaged and obstructed
walkway, and the slippery floor at the market. These factors may influence older
adults often fell outside the home rather than inside home. Similar to the previous
studies, slipping and tripping were identified as the most common causes of fall
among community-dwelling older adults (NHESO, 2009; NSO, 2007; Poomsawat,
2006; Lausawatchaikul, 1999).

Similar to previous studies from western countries, this study showed that
the fallers had better prevention behaviors than non-fallers did. From focus group
discussion, fallers perceived inattention, being hurry, wearing inappropriate footwear
as their common risk behaviors (Scott et al., 2001 cited in Lookabaugh-Deur&Esdale,
2004; WHO, 2007; Kitkumhang et al., 2006), however there was no statistical
significant difference of behavioral risk factors among fallers and non-fallers in this
current study.

Although the qualitative data showed that environment hazards involved in
every fall event, including slippery floor, uneven floor, and obstructed way, stepping,
and having pets, there was no statistical significant association between fall and other
environment hazards, except having pets (° = 4.01, P<.05). This finding was similar
to previous studies, it showed that slippery floor and obstructed furniture were related

to fall (Pasunan et al., 1998). However, the lack of electricity (Jitapunkul et al., 1998;
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Pasunan et al., 1998) and Thai style house (Jitapunkul et al., 1998; Thiamwong, 2001)
were not found in an urban community. It could be explained that findings were
different from community to community, including: 1) the characteristics of housing;
2) community and public place environment hazards. Uneven and damage walkway
throughout the community and slippery floor in the market were also identified as
environment hazards that contributed to falls. The finding was similar to a previous
study (Kitkumhang et al., 2006) which reported the damage pathway was the main risk

factor of fall among Thai older adults in the urban community.

2. The process of model development

A-I-C technique was used to develop the fall prevention model. This
technique was useful to guide discussion which consisted of three major steps
including 1) Appreciation, 2) Influences, and 3) Control. This technique was
conducted to understand the capacity and fall problem perceived by the community
and to collaboratively plan to solve the problem. In addition, it helped to increase
community awareness about the problem

Appreciation was the process to build the desirable picture by participants.
The learning experiences of fall problem in the community and the cause of those falls
were discussed among older adults and stakeholders. This step helped participants to
understand the existing problem and increases self-awareness among participants.
Then, the collaborative identifying the fall risk factor in the community and setting the
goal for solving those problems were discussed among participants.

Regarding Influences steps, there was sharing experiences of previous
strategies to prevent their falls among participants. Then, evidence based practice of
effective fall prevention model was presented to participants by the researcher. This
step, participants learned more about fall prevention strategies from people in the
community and the new information of effective fall prevention model. The
collaborative designing the appropriate components of fall prevention model for their
community was conducted in the community. Partner organizations to support the
activities were identified by the participants also.

Action plan of fall prevention model was developed in the control step.

The components of fall prevention model were conducted and set priority in the action
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plan. The obtained fall prevention model was implemented by fall prevention team,

which could summarize into 4 steps following:

1) Forming of fall prevention team and building the partnerships of
fall prevention model.

The forming team and partnerships establishment was needed for fall
prevention model development at the beginning. The community had ability to
identify the people who were appropriate to be the fall prevention team. Some criteria
were “Who is appropriate person could communicate with older adults in the
community?”’, “Who have willing to help older adults?”, and “Who is a person could
manage their environment?”. ““Find the right man on the right job” was the strategy to
forming the fall prevention team in the community. The distributing responsibility
following their skills was also a strategy to reduce sense of burden among fall
prevention team in the community.

Fall prevention team in this study categorized into 2 major teams including
1) zone leader team and 2) environment leader team.

1) Zone leader team was set in this study because person to person
communication was a method for effective communication in this community. Zone
leaders had responsibility to inform all news of the project, taking care their older
adults, and visit older adults’ home in their zone. All of 9 zone leaders were female
and housewife. Three of them were public health volunteers. They were assigned 6-8
responsible older adults who lived nearby their house. All of zone leader was familiar
with older adults in the community especially in their home area.

2) Environment leader team consisted of a community leader, an elderly
club president, and older adults who had experienced to modify their environment.
They were assigned for assessing and managing home hazards and community hazards
environment because they had experiences for modifying home and community
environment. Moreover, they had capacity to contact and advocate with responsible
organization (Dusit district office) for older adults.

Regarding partnerships in the fall prevention model, six organizations
were identified as partners in fall prevention model. The 6™ public health center, Dusit

district office, the Crown Property Bureau, Sukantaram temple, Rachawat market, and
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private organization were identified as a partner of health (6™ public health center),
community environment management (Dusit district office), program activity support
(the Crown Property Bureau), and materials (private organization, Sukantaram
temple, and Rachawat market).

Fall education was initiated and public policy development to invite
partner organizations participating in the fall prevention model. Partners were
empowered about fall situation and fall prevention strategies by community people.
This activity not only increased awareness of fall among partners but also strengthened

relationship between fall prevention team and partners.

2) Capacity building in the community

Capacity building in the community was performed both community level
and individual level. Capacity was defined as primarily to training and others process
to enhance capacity to manage and control their problem (Chirsman et al., 2002).

Regarding community level, fall prevention team in the community was
trained to understand the fall risks factors and fall prevention strategies and enhance
some skills for managing fall problem in community following their fall prevention
model such as 1) multifactorial fall risk assessment, 2) training fall risk factors and fall
prevention knowledge before health education activities, 3) training of exercise to be
an exercise leader, 4) training of home and community hazard assessment, 5) training
record fall surveillance system, and 6) the connection and collaboration with
partnerships.

Individual level aimed to enhance ability of older adults to take care
themselves for preventing fall. Health education was a strategy to building capacity of
older adults. The multifactorial fall prevention was emphasized in health education
including 1) fall risk assessment, 2) fall prevention behaviors, 3) exercise training, 4)
vision screening, 5) medication review, 6) home hazards assessment and modification,

and 7) the notification of fall and community hazards in the community.
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3) Establishment of community fall prevention system

Since there were six components of fall prevention model, each of which
was prioritized by the fall prevention team, depending on its significance and
difficulty.

Multifactorial fall risk assessment was selected to be the first activity for
identifying the risks of fall among older adults and high risk group.

Second activity was fall campaign because it was a strategy to increase
awareness of fall among older adults in the community. In addition, it helped inform
the project and resources including fall prevention team and fall notification center in
the community.

Fall education program was identified as the third activity for improving
the knowledge of fall risk factors and fall prevention strategies. It was necessary to
motivate behavioral change among older adults. It also increased awareness and
participation among older adults from partner organizations.

Forty-five minutes exercise training was conducted at least three times per
week and run for 3 months. Moreover, group exercises, included balance and
strengthen trainingwas chosen in this community. Group exercise 2 times per week
and home exercise daily were preferred by the community. Each fall prevention
member monitored exercise activity as planned.There was monitoring and modifying
this activity until reach the effective of this exercise and satisfaction among older
adults and fall prevention team. Occasional event activities, sharing some foods and
drinks, and friendship among older adults in exercise group were used to improve
attrition among the older adults.

Home visit for medication review and home hazard management was
conducted as the last activity because it needed to collaborate with PHN and taken
time to do this activity. The priority depended on available time of public health
nurse. It integrated in routine home visit for older adults who are at risk of falls every
6 months by public health nurse.

The support system of fall prevention model for enabling action was
classified as surveillance and environment management system

1) Surveillance system was a supportive system to enabling fall prevention

action to monitor fall incidences and environment hazard in the community. The
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community health center was selected to be the fall notification center. In addition,
older adults in the community could notify their fall incidence and community hazards
to their zone leader. Moreover, there were developing the surveillance record form and
distributing to zone leader team.

2) Environment management system was a supportive system for manage
environment hazards both home and community environment. The community
hazards assessment was conducted by fall prevention team and summarized those
hazards to Dusit district office. There was setting a routine environment hazard
assessment and guideline for hazards management. In addition, there was making
connection with Sukantaram temple and Rachawat market which were a public place
that older adults went frequently. Both of them admired to collaborate as a partnership
with fall prevention project which fall prevention team could notify the environment

hazard to them directly.

4) Empowerment and sustainable

The community capacity building was a strategy to empower the
community to belief their capability for managing fall problem in the community and
sustaining their activity.

The forming fall prevention team and training them to have ability to
manage fall problem in the community was strategy to empower community at the
individual level. The acceptance their ideas and supportive them to organize the
activities by themselves was also a strategy to empowerment in this study. Exercise
activity was a good example, they were designed and added 3 more activities
including 1) breathing exercise with the song (Dung Dog Mai Barn: Like Flowers) for
warm up and cool down period of exercise group, 2) hand exercise to improve their
health (Eight positions), and 3) ball exercise.

The community participation throughout the study was a strategy to
sustain the fall prevention model. The participation could create the sense of
ownership among fall prevention team. The present of successful fall prevention
model by giving the certificate to fall prevention team, club, and community could
make the pride to fall prevention team and community. These strategies as mentioned

were leading to the sustainability of the project.
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3. Effectiveness of fall prevention model

3.1 Effective of fall prevention implementation

The process evaluation components which suggested by Linnan&Steckler
(2002) were used to described the effective of fall prevention model. It consisted of
context, reach, dose delivered and dose received, fidelity, implementation of fall
prevention model, and recruitment. The discussion was described following:

3.1.1Context

A community-based fall prevention model in this study was developed in
an urban community in Bangkok. This model was implemented several activities,as
proposed by CDC (2008) including multifactorial risk assessment, education program,
group exercise, and fall prevention team meeting. Fall prevention tea adapted existing
resources in the community for implementing the fall prevention model. For instance,
they adapted PHV’s home as a meeting place of fall prevention team, the temple as a
place for multifactorial fall risk assessment and fall education program, and group
exercise place.

Regarding social environment, a community leader, PHVs, an elderly club
president, a neighborhood, and a health professional were key persons to support fall
prevention among older adults in the community. This study revealed that elderly club
could create the sense of community and sense of belonging and participation among
older adults in this community. 80 % of participants were elderly club members, who
had worked together and used their own resources for support fall prevention
activities.

The relationship among health professional, public health volunteers, and
older adults was also significant factors. Public health nurse and PHVs have
developed trust and acceptance from older adults in the community because they
provided health services to those older adults for a long time. They also were key
persons to influence older adults participating in the program. The older adults
perceived PHN as a part of their community, who helped them to take care of
themselves.

The responsible organizations were significant context which could

support the community for preventing fall. This model had several responsible
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organizations, which were partners including 6™ public health center as a partner of
health, Dusit district office as a partner of community environment, The Crown
Property Bureau as a partner of environment and exercise activity, Sukantaram temple
and Rachawat market as partners of public place environment.

3.1.2 Reach

Although this study was not covering all of older adult’s population, the
number of participants was higher than community expectation (20%). The
attendance rate of multifactorial fall risk assessment was 40.19 percent (41/102) of
older adults in the community. It could classify the older adults who were a high risk
or low risk in this activity. In addition, the results showed that 19 older adults had
high risk of fall and 22 older adults had low risk. However, when categorized the
older adult following the modifiable risk, 29 older adults had any poor physical
performance and 27 reported using medication that related with fall, and 31 people had
any home environment hazards, 22 had low visual acuity. 25 older adults had low
prevention behaviors. All of participants had at least one risk factor. However, one
older adult who had a high risk of fall was moved out this community. Thus, the total
of 40 older adults was the target group of implementation after multifactorial risk
assessment. The target group of this model included the high risk group of fall and the
older adults who had any modifiable risk of fall aimed to minimize the risks of fall
among older adults as much as possible

The fall prevention model covered 72.2 percent of high risk population.
The attendance rate of each activity covered the older adults who had risk factors
ranged from 64.3 % to 100 %, including 100% in fall campaign and home visit for
medication review, 83.3 % in fall education 73.2 % in home visit for home
assessment, and64.3 % in exercise activity. However, home visit was strategy to
follow up the older adults who did not attend in this study which could reach 100% of
participants for education program by providing the leaflet at home and exercise at
home by providing exercise handbook. Although there was less participation of
exercise activity, there were 4 new comers to participating in exercise group. The
limitation of exercise group in this study included the time of exercise in the morning

which had limitation for older adult who had working.
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3.1.3 Dose Delivered and Dose Received

Community could provide all activity of fall prevention model as planned.
Handbook, leaflet, and sticker were distributed to all participants. Home visit was
strategy to complete dose delivery for older adults in the community including
education and exercise by home visit for distributing education or exercise leaflet and
motivate them to participate in the model was conducted covering 100 % participants.
Since exercise group was a continuing activity, there were using strategies and
modifying activities for recruitment the older adults. For example, setting the date and
time regularly and conducting occasional event activity (Songkran festival) after
exercise. After modifying activities, the attendance rate increased from 45 percent to
64.28 percent.

Regarding dose received, there was monitoring the exercise activity by
using exercise diary record. It distribute diary to older adults for recording their
exercise at home, however it was not effective for using in older adults in this
community. The zone leader team needed to ask the frequency of home exercise of
older adults in their zone every week or every time in exercise groups. In addition,
most of older adults reported that they increased self-awareness and caution when they
change position or walking, doing exercise and a bit organize their home hazards.

3.1.4 Fidelity

Since this model was the multifactorial intervention aimed to reducing the
existing risks for older adults as much as possible, the minimum requirement for older
adults consisted of all of older adults should be receive the fall risk assessment yearly
and knowing about their risk; Education should be provide to older adults especially
their existing risk factors and community risks; Exercise group for older adults who
had poor physical performance and extend to all older adults in the community
because exercise helped to maintain their physical performance also; Older adults
who reported medication use related with fall should be received medication review at
least 6 month or changing medication use; Home environment need to assess and
recommend for modification to all older adults in the community; and community
supportive system in community was required to monitor fall problem and community
environment management including surveillance system and environment

management system.
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Concerning sustainability, it needs the collaboration between community
and partnerships. Fall risk assessment and home visit can integrate in the routine work
of PHN for health screening yearly. Home visit should include the medication review
and home hazards assessment. The community needs to conduct the exercise group by
themselves and invite the expert to train the exercise leader or using the exercise
program in this study. Fall management system and the partnerships were key success
to support this model, however, capacity building of health professional and
community should be priority strategies to prevent fall in their community.

3.1.5 Implementation of fall prevention model

After 3 months of implementation, six activities was implementing to
participants including 1) multifactorial fall risk assessment, 2) fall campaign, 3)
education, 4) exercise, 5) home visit, and 6) fall management system. The
components of this model were similar to the evidences-based of an effective fall
prevention program (Table 2.1) (AGS, 2001; CDC, 2008; and WHO, 2007).
However, there was the difference of key person for responsibility of fall prevention
model in the community. Evidence-based fall prevention program was provided by
the health professional while the community-based fall prevention model in this study
was managed by the community. Health professional was a partnership that supported
some activities of this fall prevention model.

Regarding the existing fall prevention interventions among Thai older
adults (Assantachai et al., 2002; Jitapunkul et al., 1998; Pallit, 2004; Piphatvanicha,
2006) (Table 2.2), all of previous studies were emphasized at the individual level with
two or three components of intervention. Those interventions were provided by PHVs
and health professional and they were not concerned about community environment.
Whereas this study was the first study which developed fall prevention model based
on the community with multifactorial intervention. It also developed the supportive
system for fall prevention model in the community.

Multifactorial fall risk assessment was the component for identifying the
risk factors and high risk group among older adults in the community. Beside the
multifactorial fall risk assessment was provided to the participants, it was integrated in
the health screening of older adults which provided by PHN and 6™ public health

center yearly. Previous studies only assess the fall risk factors at the baseline
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(Jitapunkul et al., 1998; Pallit, 2004; Piphatvanicha, 2006). Vision screening which
was a component of effective fall prevention (AGS, 2001; CDC, 2008; and WHO,
2007) also add up in the multifactorial fall risk assessment in this study.

Fall campaign was the component of fall prevention model for increasing
awareness of fall in the community which was planned to conduct every year by the
community. This component was the extra component of evidence based
recommendation (AGS, 2001; CDC, 2008; and WHO, 2007) as well as in Thai context
(Assantachai et al., 2002; Jitapunkul et al., 1998; Pallit, 2004; Piphatvanicha, 2006).
However, it was the component which identified by community. The result showed the
effective activity to inform the project and increase awareness in the community.
Thus, this study recommended that fall campaign should be added in the fall
prevention model in the community.

Health education in this study focused on sharing experiences of fallers
and older adults. The multifactorial risks and management strategies included 1)
understanding multiple risk factors and their interaction, 2) prevention behaviors, 3)
regular visual screening and management, 4) review medication and side effect
attention, 5) exercise training for balance and gait improving, and 6) environment
assessment and modification. These findings supported health education as a
significant component in multifactorial intervention (CDC, 2008; Clemson et al.,
2004; Ness, Gurney, & Ice, 2003). Group education was suggested in health education
because provide the benefit of social interaction, sharing personal experiences which
may reduce anxiety and motivate to change their risk behaviors (CDC, 2008). Similar
to previous studies in Thailand, group education was the effective method to improve
the perception of fall and fall prevention behaviors (Pallit, 2004; Piphatvanicha, 2006).
This study supported that group education session was appropriate for Thai older
adults because they could recall their behaviors or environments related to fall and
learning experience to preventing fall by themselves among older adults. Moreover,
group process education can increase awareness of fall problem among partnerships
also.

Exercise was the successful component of fall prevention model. There
were two major types of exercise that were proved effectively reduction falls among

older adults 1) Combination of specific exercises include strengthening and balance
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training, and/ or endurance training, gait training, and aerobic activity, and 2) Tai Chi
exercise (CDC, 2008). The community was selected the strengthening and balance
training exercise (Barnettet al., 2003) as the method for exercise rather than Tai chi
exercise in this community. Although there was proved that Tai chi exercise was
effective to reduce falls (Li et al., 2005; Wolf, Coogler, &Xu, 1997) as well as in Thai
country (Piphatvanicha, 2006). However, older adults in this community perceived
that Tai chi exercise were hard to do and they could not do this exercise. The culture
may effect to the selecting type of exercises because Tai chi was Chinese tradition
exercise while it may not appropriate with Thai older adults in this community.

Moreover, group exercise was identified as the method to convince the
older adults exercise regularly in Thai older adults. The frequency of exercise which
was accepted by the community was two times a week for group exercise combined
with home exercise daily. Moreover, group exercise have been continuing to do the
exercise training for 5 months by the attendance rate still high (80% and over) in each
time even though the researcher moved out from community.

Home visit was an effective strategy to assess the medication use and
recall side-effect attention. In addition, it also could assess home environment hazards
and recommendation. Home visit by PHN and fall prevention team was conducted to
review medication use and side effect that related with fall, and assess the environment
hazards. The recommendation was provided to older adults and their family.
Moreover, there were added up to the routine work for home visit by public health
nurses which they will visit at home every 6 months. This study congruent with
previous study which showed that home visit strategy with multifactorial fall
prevention could reduce the incidence fall and the severity of fall injury (Huang &
Acton, 2004). Since the medication review and home hazard assessment were
identified as components of effective fall prevention (AGS, 2001; CDC, 2008; and
WHO, 2007), this study revealed that home visit was a strategy and practical way to
review medication and home hazard assessment. Especially in Thai context, PHN
could integrate the medication review and home hazard assessment to routine work.

The developing infrastructure in the community for enabling community
action was recommended was strategy for community development and sustainable

development (WHO, 2002). There was developing the supportive system for fall
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prevention model in this study including: 1) fall notification center and fall
surveillance system was a system to monitoring and controlling the fall problem in the
community and notifying community hazard environment; and 2) the community
environment hazard management was the system to assess the community hazards
environment and mange home and community hazards

3.1.6 Recruitment

There were several strategies to recruit people in this model. The
strategies of recruitment were described as following:

Fall prevention team was identified and recruited by PHN and PHV who
also was an elderly club leader. PHN could identify PHVs who appropriate to be the
fall prevention team while PHV could identify elderly club members who had willing
to be the fall prevention team. Both of them learned from their experiences that who
had willing to participate for helping older adults in the community. Invitation letter
and encouraging them to be fall prevention team were conducted by the researcher,
PHN, and PHVs. All of people who were identified by PHN and PHV accepted to be
fall prevention team.

Person to person communication and home visit were strategies to recruit
older adults in the community participating in this model. The effective public
relation in this community was person to person communication by visiting at older
adults’ home. The letter invitation also was a strategy to present the respect and
emphasis on older adults involving in the model. In addition, home visit also was a
strategy to follow up older adults and encourage them to participate in the fall
prevention model. The occasional event was also strategy for recruitment the older
adults in fall prevention model such as Songkran Festival Day.

Most partner organizations were identified by the community. Most
partners were community networks which they had responsibility related with this
community including Dusit district office, Crown Property Bureau, and 6™ public
health center. The official letter was an effective mean for recruitment these partners
participating in this model.

Regarding temple and market which was identified as the common area
where fall occurred, the building relationship and introducing the fall prevention team

to them were strategies to recruit them in the model. The fall problem among older
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adults and fall prevention model were presented to the partners and give emphasis on
the participation of these partners in the model for preventing fall among older adults
in the community. Private organization was recommended by the researcher for
material (canvas shoes) support. Fall prevention project and the picture of fall
prevention activities were presented to private organization for asking canvas shoes

support.

3.2 Effectiveness of fall prevention model

Effectiveness of model was assessed in terms of incidence of fall
reduction, and the fall prevention behaviors and physical performance improvement.
This study revealed that the multifactorial was an effective intervention to reduce falls
in the community which congruent with evidence-based fall prevention intervention
which could reduce the incidence of fall 7-30 percent (Clemson, et al., 2004; Close, et
al., 2004; Day et al., 2002; Shumway-cook et al., 2007). Over 10 months follow-up
period with 28 participants, there were 2 persons who reported falls incidence, which
this study could reduce falls 24.56 percent (pre=31.7 % VS post= 7.14 %).

In addition, each component of multifactorial could reduce major risk
factors by improve the fall prevention behaviors and physical performance. The
results in this study showed the mean of prevention behaviors after completed
implementation (66.96+4.32) was higher than at baseline (57.57£5.68). In addition,
there was statistically significant improve of prevention behaviors after
implementation (t = 8.255, P< .001). This finding supported the effective of health
education to improve fall prevention behavior in multifactorial intervention. Although
there was evidences support health education was a significant component in
multifactorial intervention (CDC, 2008; Clemson et al., 2004; Ness, Gurney, & Ice,
2003), there were few studies that examine the effect of health education and fall
behaviors directly. Previous studies showed the effective of health education to
improve the perception of fall among older adults which leaded to changing behaviors
(Pallit, 2004; Piphatvanicha, 2006)

Wilcoxon Signed Ranks Test was used to examine the improvement of
physical performance after completed implementation and complete exercise for 12

weeks. There was statistically significant difference of time to complete FTSS
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between baseline and 3 months (Z = 4.517, P <001). Turn 360 degree was also
improved, after 3 months of exercise training the older adults had significant time to
complete the turn 360 degree better than at baseline (Z = 3.097, P<.01). Similar to
Timed “up&go” showed after 3 months was statistically significant better than at
baseline (Z = 4.509, P<.001). In addition, it showed a statistically significant
improvement of tandem stand after 3 months of exercise training (P<.05). This finding
supported that specific strengthen and balance training exercise was effective to
improve the physical performance among older adults which congruent with previous
studies adults (Barnett et al., 2003; Campbell et al., 1997; Lord et al., 2003;
Rubenstein et al., 2000). Similar to Thai older adults, the previous study showed that
there was improvement of balance and gait ability among older adults after Tai chi
exercise (Piphatvanicha, 2006). This study revealed that both strengthening and gait
training exercise and Tai Chi exercise were effective to improve balance and gait
ability among older adults in the community.

However, there was no statistically significant difference after 3 months of
exercise training on handgrip strength. It can explain that this exercise may improve
lower muscle strength only. Although previous studies showed handgrip strength was
the easy instrument to assess the muscle strength and could represent lower muscle
strength (knee extension strength and trunk extension strength) (Rantanen, et al.,
1994), the result of this study revealed no significant difference of handgrip between

before and after implementation.

4. Sustainability of fall prevention model

A community-based fall prevention model aimed to develop the suitable
multifactorial intervention in this community context. It will lead to the sustainability
of this intervention in the community. The key factors that promoted the sustainability
of community work (Chrisman, Senturia, Tang, Gheisar, 2002) were used to describe

the sustainability of this model. It was described following:
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4.1 Existing team and solid connection: there were forming the fall
prevention team and establishing partnership of fall prevention project in this model.
All of fall prevention team was the local people in this community. In addition, all
partnership of fall prevention project had the sense of partnership and supportive in
fall prevention project. Fall prevention team could contact and coordinate with these
partnerships by themselves. Partnerships in this model included Dusit district office,
Crown Property Bureau, 6™ public health center, Sukantaram temple, Rachawat

market, and private organizations.

4.2 Using community resources: there was capacity building to the fall
prevention team and using community resources in this model. For example, there
was training leader team as exercise leaders in exercise activity. Moreover, the
materials for using in this model were existing resources in the community including

exercise place, chairs, CD-player, etc.

4.3 Outreach: during doing the implementation, there was increasing of
fall prevention team and participants. Two people volunteered themselves as a fall
prevention team and four new participants attended at exercise activity. In addition,
there was planning to inform the fall prevention project aiming to outreach older
adults in the community. For example, fall risk assessment and health education were
planned to conduct at annually meeting of elderly club in the community. In addition,
there was showing some existing activity of fall prevention project such as exercise

activity. Fall campaign was planned to conduct every year as well.

4.4 Benefit perception: there was perceived benefits of this project among
older adults and fall prevention team both personal benefits and community benefits.
Regarding personal benefits, older adults perceived both physical and psychological
benefits of this project, especially exercise activity. The personal benefits included
healthy, relieve knee pain symptom, improve balance and gait ability. Happiness, less
loneliness, and reduce anxiety were reported as psychological benefits among

participants. In addition, home visit provided sense of caring and security from health
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professional and fall prevention team. Supporting canvas shoes from private
organization was also benefit perception among older adults in the community.
Regarding community benefits, the building partnership supporting fall
prevention project was the community benefit. In addition, the community had more
power to contact with those partnerships. For example, fall prevention team had
confidences to notify community hazards to Dusit district office for asking to modify
community hazards. In addition, after this project, there was increasing of community

leader and resources in the community.

4.5 Celebration of successes: the celebration of successful fall prevention
project was conducted before researcher left the community. The certificate from 6™
health center and Faculty of Public Health, Mahidol University was given to fall
prevention team, community, and elderly club for praising them community as role
model to other communities. This activity empowered them to ongoing the project.
The award for participant who completed all of activities in the project was also given.

In addition, the experiences for working in this study revealed that
teamwork was a significant factor to reduce burden when people working for
community, the assigning and distributing responsibility following their skills were
keys for sustainability of this project.

Supportive from health professional and organization could promote the
sustainability of the project. Some activities should be integrated in the routine work
to make sustainable program. Currently, public health nurse at 6™ public health center
have integrated some activities in the model to their routine work such as 1) fall risk
assessment added in the health screening for older adults yearly and 2) Home visit,
PHN add up the medication review and home environment assessment in her home

visit for older adults in the project which most of them as chronic illness patients.
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5. Key successful factors

According to the process of fall prevention model development, there were
key successful factors for developing a community-based fall prevention model. It was
described following:

5.1 Elderly club leaders were key persons who participated for fall
prevention model development and developed fall prevention team in the community.
Elderly club president who had a leadership and advocate benefit for their elderly club
member as well as elderly club committee which had willing to help older adults in the
community and their elderly club members. The strength of elderly club president and
committee lead to the successful of the fall prevention model development and
forming fall prevention team in the community.

5.2 Elderly club was a key factor or driving force of social movement to
advocate benefit for their older adults. This study revealed that elderly club not only
created the sense of community among older adults but also advocated and provided
the benefit to their members. The strength of elderly club could advocate health
screening and field trip for their older adults yearly from responsible organizations and
private organizations, for example. The supportive from partner organizations of fall
prevention model occurred from the strength of elderly club in the community.

5.3 Community participation was the process which lead to successful and
sustainability of fall prevention model. Involving community in decision-making
throughout the process will lead to using the effective resources, designing appropriate
activity, and creative thinking in the community. This study revealed that the
community could arrange and apply the existing materials in the community including
the areas of meeting and conducting activity, and materials for using each activity.
For example, home area of health volunteer applied to be exercise place, and temple in
the community was used to conducting risk assessment and education program.

5.4 Fall prevention team was a key factor to recruit older adults in the
community participating in fall prevention program. Fall prevention team who lived
in the community understood the characteristics of older adults in the community. It
could create strategies to approach older adults including communication strategies
and recruitment strategies in fall prevention program. Fall prevention team needed to

approach each older adult at home and persuade them for participation. This strategy
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could present the strong of the team and get the acceptance from older adults,
especially in an urban community, Bangkok.

5.5 Public health nurse was a key person for developing fall prevention
model in the community. Public health nurse was a health professional who was
familiar with the community. Especially public health nurses who had work
experiences with the community, they could create the trust and acceptance from
people in the community. The convincing the people in the community and provide
the appropriate knowledge will lead to community participation for preventing fall
among older adults in the community. Moreover, PHN had authority to work with
PHVs in the community. Thus, PHN should be aware in fall problem among older
adults in the community and using the relevant knowledge to develop fall prevention
model in the community. It will lead to the successful of fall prevention model
development.

5.6 The researcher who was a catalyst people and acted as an advances
public health nurse for community management. Raising awareness of fall problem to
community, health professionals, and responsible organizations was required for
community participation in fall prevention model. The collaborative with partner
organizations and capacity building of community and public health nurse were also
key success factors for developing and implementing fall prevention model.

5.7 Funding supportive was also the key successful factor. Beside the
funding support from research project, it came from private organization and elderly
club. Private organization which had policy to support older adults was an alternative
funding support in fall prevention model. In this study, older adults could modify their
shoes to canvas shoes because of private organization supportive. Exercise activity in
this model was supported by elderly club and elderly club members, for example,
place of exercise, materials, food and drink, etc.

5.8 The collaboration of responsible organizations in the community was
useful in fall prevention model development. The organizations which emphasized on
community participation and had policy for community development will lead to the
supportive of those organizations for fall prevention model. In addition, the various
authorities of partnerships also lead to the successful of fall prevention model

including health authority, local authority, and other local networks. For example in
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this study, 6™ public health center as a partner of health, the Dusit district office as a
partner of community environment, The Crown Property Bureau as a partnership of
environment and exercise activity, Sukantaram temple and Rachawat market as

partners of public place environment.
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CHAPTER VI
CONCLUSION

Action research was applied in this study aiming to develop a community-
based fall prevention model for Thai older adults in an urban community, Bangkok
and examine its effect on older adults. Community participation and PRECEDE-
PROCEED framework were applied, which included: 1) situation analysis of the fall,
2) model development, 3) implementation, and 4) model evaluation. Effectiveness of
a 10-month community-based fall prevention model was measured in terms of
reducing the risks of fall and fall-accident among 28 Thai older adults by increasing
fall prevention behaviors and improving physical performance of older adults, and
developing supportive systems in the community. This chapter presents in the
following parts: 1)A community-based fall prevention model in an urban community,
Bangkok; 2) Lesson learned; 3) Limitations; 4) Implications; and 5)

Recommendations.

1. A community-based fall prevention model in an urban community,
Bangkok

A community-based fall prevention model in an urban community,
Bangkok was developed based on community, stakeholders, and partnerships. Older
adults, community leaders, elderly club leaders, public health volunteers (PHVs), and
public health nurse, were persons who collaborative developing this model. The
multi-factorial fall prevention model consisted of six components including: 1)
multifactorial fall risk assessment, 2) fall campaign, 3)education, 4) exercise, 5) home
visit, and 6) fall management was developed.
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The processes for implementing a community-based fall prevention model
were described as following. First, forming and developing the fall prevention team in
the community and fall campaign were conducted for managing fall problem in the
community. In addition, identifying partnerships both public and private organization
for supporting the fall prevention model were conducted in the same time. Then,
capacity building in the community was performed at both community level and
individual level. Regarding community level, fall leader team was volunteers and
trained to understand factors and strategies to enhance some skills for managing fall in
their community. Health education was used as a strategy to build capacity of older
adults at individual level aiming to enhance ability of older adults to take care
themselves for preventing falls. The collaborative designing and organizing activities
in the model were set and organized by the participants which depending on the
significant and difficulty to do each activity. Community support system was
developed for enabling action paralleled with other activities.

The community participation throughout implementing this model was a
strategy to sustain this model in the community. The participation at the beginning
could create the sense of ownership among fall leader team. The developing
partnership to support this model and using existing resources in the community, and
presenting the successful of fall prevention in the community by giving the certificate
to leader team were also leading to the sustainability of this model.

Effectiveness of a community based fall prevention model

This study revealed that the multifactorial was an effective intervention to
reduce falls in the community. It was congruent with evidence-based of effective fall
prevention program which could reduce the incidence of fall approximately 7-30
percent (Clemson et al, 2004; Close et al, 2004; Day et al, 2002; Shumway-cook et al,
2007). After completed implementation, the overall participants were 28 participants.
Over 10 months follow-up period, there were 2 persons who reported falls incidence
(pre= 31.7 % VS post= 7.14 %, 24.56 % fewer) which showed 24.56 % reducing of
fall incidence.

In addition, each component of multifactorial could reduce major risk
factors by improving behaviors and physical performance. The results in this study

showed the mean of prevention behaviors after completed implementation
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(66.96+£4.32) was higher than at baseline (57.57£5.68). In addition, there was
statistically significant improve of prevention behaviors after implementation (t =
8.255, P< .001). This finding supported the effective of fall prevention model to
improve fall prevention behavior.

Wilcoxon Signed Ranks Test was used to examine the improvement of
physical performance after completed implementation for 12 weeks. It showed that the
physical performance of participants after implementation was statistically significant
better than at baseline including FTSS (Z = 4.517, P <.001), Turn 360 degree (Z =
3.097, P<.01), and Timed “up&go” (Z = 4.509, P<.001).Similar to tandem stand, it
showed a statistically significant improvement of tandem stand after 12 weeks of
exercise training (P<.05). This finding supported that specific strengthen and balance
training exercise was effective to improve the physical performance among older
adults which congruent with previous studies adults (Barnett et al, 2003; Campbell et
al, 1997; Lord et al, 2003; Rubenstein et al, 2000).

2. Lesson learned

2.1 The understanding community context and building relationship with
community until getting the acceptance and trust from the community was necessary
to working with the community. The community readiness should be considering
before starting work with community also.

2.2 Public health nurses (PHNs) had capacity to work with their
responsible community because of their experiences. Public health nurses who had
experiences work with the community could get the trust and acceptance from the
community. They were key persons for recruitment and encouraging the people in the
community participating in the model

2.3 PHVs were key persons for collaborative development the fall
prevention model for older adults in the community with PHN. Public health
volunteers were governed by PHNSs, which they could inform and communicate with
the people in the community directly.

2.4 Elderly club was a key function group to facilitate older adults in the
community to join the program. Particularly, the chair and the leaders of the elderly

club worked as an engine to mobilize fall prevention program in this community. In
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addition, it created the sense of community, especially in an urban community. It also
had a power for advocate benefit for older adults in the community from both public
and private organization as well as local politicians.

2.5 The community involvement started at beginning to collaboratively
identify the problem and design the intervention could create the sense of ownership
of the program among leader team. In addition, community participation was
effectively used to engage people and mobilize their community resources, and to
create the sense of ownership among leader team, leading to sustainability
development of the program in the community.

2.6 The existing networks and partnership were significant resources for
supportive system. This study, partner organizations including local authorities, health
authorities, and others organizations were established to strengthen and expand
networks for achieving the community goal.

2.7 Community capacity building was essential for improving fall
prevention management skills of both individual level and community level. The
competency of community people in coordination and collaboration with existing
networks and responsible organizations is important for community development.
Community development, especially leader team, should be conducted. This study
found that it took about three month to train and assist community leaders until they
had confidence to manage the activity by themselves.

2.8 Teamwork was a significant component for community health
promotion achievement.  The activity plans including assigning and distributing
responsibility were set and monitored for sustainability of the project.

2.9  Alternative strategies were needed to be concerned to make its
appropriate with cultural diversity. This study, some older adults had preferred the
balance training exercise rather than Tai Chi exercise because they felt that Tai Chi

exercise was very complex and unsecure for them.

3. Limitations
3.1 Generalizability of the recent study was limited due to purposive

sampling and action research design. Most participants of this study were independent
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older adults, who were active and lived in one urban community, located in Bangkok.
Thus, selection bias may be concerned.

3.2 The Ilimitation of fall risk screening (Thai-FRAT) for home
environment hazards. In addition, most of fall risks in this study were unmodified
factors, except visual acuity and tandem stand, which needed time for improvement.
Thus, it may affect number of high risk people.

3.3 Environment modification was limited due to family concerned and
limited financial support. For the next study, longer time may be needed for the

environment changes follow up.

4. Implications

Nursing administration: Policy formulation to prevent fall among older
adults living in an urban community, Bangkok should be concerned. An application of
fall prevention model was recommended in health promotion work of public health
center under Bangkok Metropolitan Administration (BMA).

Nursing education: capacity building of community management,
advocacy skill, social mobilization, collaboration with responsible organizations of the
community should be considered for public health nurse education. In addition, short
course training for enhancing the competency of public health nurse for community
management, partnership and collaboration with existing networks or responsible
organization and community is recommended for nursing education.

Nursing practice: the feasibility of application of fall prevention model
should expand to other urban communities in Bangkok. Multifactorial fall risk
assessment should be integrated in routine of health screening yearly for older adults.
While routine home visit for older adults should include medication review and home
environment management to identify those with high risk of fall. Strength and balance

training is an alternative exercise for older adults in the community.

5. Recommendations
5.1 Policy planning
The policy of safety environment is recommended for older adults. The

fall-safe community needs to inform and raise awareness among organizations
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especially in Bangkok such as district office, expanding to public place such as market
and temple that had responsibility for community environment management. Home
environment assessment and modification is a sensitive issue in some communities
especially in an urban poor community. The place limitation and economic status is
also the barriers to modification. The foundation to support home hazard modification
such as toilet or handrail for older adults who had economic problem is recommended.

The health personnel who work for community development should be
considered as a new position of human resources structure in public health center.
They had responsibility for community development by working together with home
visit nurse in that community is recommended.

5.2 Nursing practice

An application fall prevention model was evidenced in this study.
Community-based fall prevention intervention will be the effective way for public
health nurse to work with the community. Fall prevention among older adults in the
community should consider in the community which had a high proportion of older
adults or existing of fall problem.

5.3 Nursing education

The workshop of community development and community-based action
research for solving community health problem for public health nurse is
recommended for nursing education.

5.4 Nursing research

The community-based model is the effective methodology for solving the
problem in the community. The development of community-based model in other
health problems or other populations is recommended for nursing research.A
longitudinal study should be conducted to assess the effect of fall prevention model in

other urban communities.
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Appendix A

Pre-research instrument

1. Community assessment guideline
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1. Screening tools: Chula Mental Test
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2. Screening tools: Barthel ADLs Index
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3. Data collection instrument: Fall risk assessment questionnaires and testing
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2. nulszfiuanaassnemsnnan(The Thai Falls Risk assessmen test)(Thiamwong

et al, 2008)
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3uuudumuaingAnssalumsilesiumswnduvesigeera(The fall protective
behaviors questionnaire)
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s.uupFumualdanadeniidasnemsvinay (The physical environment hazard
assessment)
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s.uvutiuinmsissdivayssanmwmame( Physical Performance)
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6. Focus group guidelines: Fall risk assessment and management
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Appendix C

Model development instruments
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Model evaluation instruments:

1. Partnership Checklist
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Appendix E

Action plan of community-based fall prevention model

Goal: To reduce the fall incidence among older adults in the community.
Objective: 1) To increase fall awareness in the community both self-awareness among
older adults and community awareness.

2) To increase the knowledge of fall including fall risk factors and
prevention strategies.

3) To reduce the risk of falls among older adults in the community

including personal factors, behavior factors, and environment factors
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Appendix F

Validation of instrument

Except standard instruments, all instruments in this study were verified
content validity by four experts including one geriatric physician and three specialists
in geriatric nursing. Instruments were modified according to the comments of the
specialist. Then, the reliability of these instruments was examined.

Four experts who had wvalidated the content validity of research
instruments in this study included:

1. Assoc. Prof. Dr. Jiraporn Kespichayawattana

Department of geriatric nursing
Faculty of nursing, Chulalongkorn University
2. Assist. Prof. Dr. Noppawan Piaseu
Department of community health, School of Nursing,
Faculty of Ramathibodi Medicine Hosptial, Mahidol University

3. Dr. Orapitchaya Krairit

Department of Geriatric medicine

Faculty of Ramathibodi Medicine Hosptial, Mahidol University
4. Dr. Ladda Thiamwong

Department of adult and geriatric nursing

School of Nursing, Walailak University
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Appendix G

Document of fall prevention program

1. Fall Project symbol & Sticker
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3. Zone leader distribution
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5. Surveillance record form
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6. Fall leader &older adults handbook

7. Health education media
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8. Exercise poster
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9. Home exercise handbook (Barnett, 2003)
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10. Balance training instruction
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Appendix H

Fall prevention program activities

Project opening
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Risk assessment
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Fall campaign
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Exercise group activity

8T

Others activities in exercise group

Like Flowers : Exercise breathing music Ball: coordination practices
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Home visit activity
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Partnership networks

District bureau office
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Partnership networks (cont.)
Temple & Market

‘RMA\! T

Private company
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Example: Home environmentmodification

Before

After
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Appendix |

Fall prevention model in Sukantaram Road community

1. Diagram of fall prevention model
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2. Timeline of fall prevention model
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3. Guideline for fall prevention model management
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