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Abstract

This research aimed to manage environmental risks in order to
prevent accidents at homes of the elderly. A participatory action research
(PAR) was implemented by 29 core researchers and 51 participants. Five
steps were utilized, including 1) defining issues, goals and preparing
research, 2) methodology and data collection, 3) data analysis, 4) risk
management, and 5) evaluation. Several tools were developed by the
researchers, including interview forms, questionnaires, and home
environmental risk checklists. The target population were 51 households
with elderly residents. A total of 71 elderly people were interviewed and
34 caregivers were asked to answer self-report questionnaires for
caregivers. Each household was surveyed of risk environments and
documented of any incidence of accident occurred at home during the
years 2013-2015. The process of PAR improved the community awareness
of the home environmental risk to the elders and increased the participation
on the risk management. Many unsafe environments were found in their
home, especially in the bathrooms and kitchens. Accordingly, the risk
management plan was proposed. Many activities were included, such as
toilet improvement, accident prevention training, motivational walking

campaigns, mentoring and counseling on home risk management.
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Subsequently, the implementation of the plan led to ongoing management
of the risks and successful accident reduction. Follow-up visits found that
elderly people had their knowledge increased 20.6% (p < .01) and unsafe
behaviors decreased 15.2% (p < .01). The caregivers’ knowledge also
increased 4.8% (p <.01), and safe elderly care practice increased 8.6% (p
<.01). In addition, the use of home safety devices increased 28.2% (p
<.01). The home risk factors declined 21.4% (p < .01). The accident
incidence fell 63.8%. The environmental risk fell in all areas. The PAR
created the community empowerment and a continuity of the risk

management process which led to sustainability of the operation.

Keywords: Community Participation; Home Environment; Risk

Management; Accident Prevention; Elderly People

288



Silpakorn University
Journal of Social Sciences, Humanities, and Arts

Introduction

The elderly population is rapidly increasing as a higher proportion of
total population, resulting in an “aging society” (World Health Organization,
2012). It is predicted that the elders will increase in population more than
three times, from 600 million to 2,000 million during the year 2000-2050
(United Nations, 2010; World Health Organization, 2011). In Thailand, since
family planning had been added as a national master plan, the rate of population
increased only 0.4 percent, as the childhood population declined. The
proportion of elderly people will likely to increase almost three fold in the
next 35 years, from 9.2 percent in 2000, to 25 percent in 2035. During this
time, the number of caregivers will decrease as well (Poorves, et al., 2008).

There is a challenge of ensuring an appropriate care for the elders,
along with their security (World Health Organization, 2012). In Thailand,
home accidents are important problems of elderly people since about 34.8
percent has fall accident (Sorysang, et al., 2014), 40.4 percent of these accidents
lead to injury (Thai elderly research and development foundation, 2009). The
injury is likely to lead to higher mortality (Bureau of Epidemiology, 2012).
Among elderly people, those aged 80 years and over were most seriously
injured and the risk of accidents increased with increasing age (Koski, et al.,
1996; Bureau of Epidemiology, 2012). For the research area, elderly people
are treated in the health center 13.8 percent due to accidents (Donprado Health
Center, 2013).

Because most seniors will spend much of the day at home, if the home
environment is unsafe, it may pose significant daily risk (Lan et al., 2009;
Gilhooly, 2011), especially among elders with health conditions who cannot
help themselves or who have disabilities (Lan, et al., 2009). About 71.7
percent of accidents among the elders occurred at home and 80 percent of the
home environments had at least one risk (Donmez and Gokkoca, 2003; Acimis,
etal., 2009). The environmental risks reportedly found in elder’s households
consisted of slippery areas, bumpy carpets, too-low chairs (Lin and Lane,
2005), no stairway rails (Larsen, et al., 2004; Lan, et al., 2009), no handrails
in the bathroom, inadequate lighting (Baraff, et al., 1997), holes in the ground,
excessively hard floors, unsafe furniture, damaged electrical switches, and
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inappropriate shelving (Rodriguez, et al., 1995), as well as the external
environment of residential buildings (Borst, et al., 2008). Accident frequency
varied with areas, such as bathrooms, stairways, kitchens, living rooms,
bedrooms, and dining rooms (Rodriguez, et al., 1995; Lee, et al., 1999;
Hamzaoglu, et al., 2002; Gilhooly, 2011). Falling down was the most frequent
accident, including falling on unleveled surfaces, falling down stairs, sliding
down sloped surfaces and/or ramps (Lee, et al., 1999; Donmez and Gokkoca,
2003; Acimis, et al., 2009). Non-falling accidents included tripping, slipping,
bumping into stationary objects, falling, burns or scalding, and cuts (Hamzaoglu
etal.,2002; Acimis et al., 2009; Gilhooly, 2011). For this reason, environmental
risks which can cause injury to elders at home need to be prevented. Creating
a safe home environment is considered an important health intervention (World
Health Organization, 2012).

Communities can be self-empowered by addressing these issues using
community skills and resources for appropriate solutions (McKenzie, et al.,
2002). The appropriate process is participatory action research (PAR) which
brings theory and practice together (Watters et al., 2010). It focuses on social
engagement and collaboration, freedom of thought in solving problems and
flexibility in operation (Kemmis and McTaggart, 2007; Blair and Minkler,
2009). Community empowerment and involvement can be used to develop
an environmental risk management model for preventing home accidents that
affect the elders. The PAR is not just a process of learning together and
changing behavior in the community but also creating and sustaining

community participation (Blair and Minkler, 2009).

Methods

This PAR was carried out during the years 2013-2015 in a community
at Moo 4, Don Pra Do subdistrict, Pak Phayun district, Phatthalung Province.
The community had elderly residents 21.0 percent of its total population
(Phatthalung Provincial Health Office, 2012). The study population were 51
households with elderly residents. The participants consisted of 29 core
researchers and 25 co-researchers. The core researchers who were community

member, stakeholder in the implementation of research, has the authority to
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solve the problem, happy to participate in the research, and can had actively
involved in all processes since the beginning of the study. Some of the core
researchers were members of the study households, while others might be
community volunteers, senior citizens, community leaders, representatives
of village health volunteers, representatives of elderly club members,
representatives of village fund management, and local government officers.
The co-researchers were caregivers living in the study households and could
not be involved in all processes of the study but were willing to collaborate
with the core researchers. The accidents involved in this research were falling,
tripping, bumping into stationary objects, falling from high levels, burns or
scalding, and cuts.

The PAR consisted of five steps:

Step 1 defining issues, goals and preparing research

The community was approached by creating a good relationship with
the community leaders, issues of elderly people’s risk of home accidents and
injuries were raised. A research team was recruited from the community
members and representatives of the 51 households with elderly residents.
Subsequent preparation included educating about elderly home accident and
risk prevention, providing related videos for further study, defining the issues
and developing the goals of the study with focus group discussion and

brainstorming among core researchers and some co-researchers.

Step 2 methodology and data collection

The participants reviewed literature and designed research tools that
are appropriate to the context and people in the area including an interview
form for interviewing elderly people, questionnaires for collecting data from
the caregivers, accident report for examining practices associated with the
accidents, and walk-through survey checklist for surveying home environments.
The research tools were validated by three experts in the fields of architecture
and design, occupational health and safety, and nursing and public health.
The interview form had reliability in term of KR20 = 0.709 on knowledge
test, and reliability in term of Cronbach’s alpha coefficient = 0.716 on risk

behavior test. The questionnaire had reliability in term of KR20 =0.712 on
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knowledge test, and reliability in term of Cronbach’s alpha coefficient=0.755
on elderly care practice. The PAR was conducted in 51 households by
interviewing 71 elderly residents, asking 34 caregivers to answer questionnaires,
and conducting walk-through surveys in the study households with the
environmental risk checklist. The data was collected twice, before and after

the risk management.

Step 3 Data Analysis

Data analysis conducted by 29 core researchers and used frequency,
percent, risk matrix (Ruleworks, 2012) for evaluate the level of the
environmental risk in each area of elderly home, and compared the difference
between before and after risk management with wilcoxon signed rank test
and accident rate in elderly homes. Information was presented in the form of

tables and meeting to present the results of the risk analysis to individuals.

Step 4 Risk management

Risk management plan and guidelines were derived from a consensus
agreement among 51 represented households. The risk management plan
included toilet improvement, accident prevention training, accident risk
management, motivational walking campaigns, mentoring and counseling,
and collaboration of the community on implementation of the risk management
plan to the 51 households.

Step 5 Evaluation

Evaluation of the risk management conducted by 29 core researchers
and was achieved by comparing number of risk environments and number of
accident incidence before and after the risk management for 51 household,

as well as continuous progress of improvement.

Results
Risk management in this study required participation of citizens in the
community. It utilized discussions on safety problems and accidents in the

home of the elders among the participants in order to get to know and
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understand relevant safety issues. In the first community meeting, it was
found that there were multiple incidents of elderly residents falling in the
bathrooms, with many cases resulted in fatalities. So far, the community had
not successfully managed to provide a safe environment for the elders, but
had agreed that accidents happening to the elderly people was an important
issue that everyone had to be concerned and should join together to prevent
and resolve it. A number of core researchers (n=29) and co-researchers (n=25)
were recruited at the end of the meeting.

In the second community meeting, there were 56.9 percent attendance.
Activities in the meeting included lecturing and watching videos on prevention
of home accidents from the elderly people to reinforce previous knowledge
sharing, and to set the research goals through focus group discussion and
brainstorming. The acquired goals were to reduce the risk to minimal level
and to reduce the number of accidents occurring in the home of the elderly
people. Later, several small meetings were arranged to address the issues and
to get feedback from the community. A total of 98 percent of the community
population attended and agreed on the issues and goals of the proposed
research.

The study revealed that there were 71 elderly people in this community.
Many of them (46.5%) were between 60-69 years of age. Most of them (80%)
could help themselves on daily routine activities. However, 66.2% of them
were taken care by another person. Some of them (40.8%) were taken care
by their offspring. In addition, 46.5% of them had chronic problems and
43.7% of them had vision problems. Many of the elders’ homes were
considered unsuitable and unsafe, especially their bathrooms, 12 of which
were considered at risk. Other risk areas were kitchens and dining rooms, 7
of which were considered at risk (Table 1). The number of accidents occurred
to the 71 elders during six-month period were 80 cases (112.7%), meaning
that some elderly people had more than one accident. The area where most
accidents occurred was around the house, followed by the kitchen, dining
room, outdoor corridor, and bathroom. Ranking of the risk with risk matrix
showed that around the house had the highest degree of risk due to the high

incidence and injury severity.
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Table 1 Number of environmental risks found in each area of the elders’

homes after walk-through surveys.

Area Number of environmental risks in each area
Maximum Minimum Mean
1. Bathroom 12 2 5.71
2. Kitchen 7 0 1.49
3. Stairs 6 0 2.65
4. Living room 6 0 0.69
5. Bedroom 6 0 1.67
6. Hallway 5 1 1.44
7. Area around the house 5 0 0.94
8. Balcony 4 0 1.34
9. Outside walkway 3 0 1.20
10. Hall 2 0 0.29

The information from Table 1 was presented during the 4th community
meeting. Appropriate interventions were proposed and agreed by the
participants. Two safe bathrooms for the elders were built for public use and
demonstration, one at the health center and another at the local temple. The
budget came from individual and community donations with partial supports
from local temples. The community members could use the displayed
bathrooms as a model for improvement of their own bathrooms. A feedback
survey later found that the seniors’ satisfaction of the displayed bathrooms
increased 48.6 percent (p <.01).

Accident prevention training for elderly people and caregivers was
provided to target audiences who were elderly or who were living with elderly
residents, with the purpose of enhancing knowledge and understanding of
how accidents occur at home and how to avoid it. It turned out that 82.4%
of the participants joined the first training and the remaining 17.6% joined
the second training.

A walking campaign was also launched with participations from local
residents and community leaders. The campaign went from door to door to
all households. An instruction was provided on how to reduce the risk of
home accidents by utilizing data from the accident report and the elders” home
surveys. It was entitled “Instructions on how to improve the home environment

for the safety of the elderly people.” People in the community were encouraged
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to read the billboards at four locations, including health center, temples,
community bus stop, and community hall. Actions were taken to raise public
awareness by the core researchers during their visits to each household for
data collection. To create motivation, awards were given to the winners who
had the safest home for elderly people. The core researchers found that home
safety was improved by 78.6 percent (based on how much the instructions
were followed). Awards were also given to homeowners who did the best
risk management of home accident. The Elder’s home risk was reduced by
47.1 percent. The core researchers served as consultants to the public on how
to rearrange or remodel the home to improve the elders’ safety.

Results of the risk management were shown below (Table 2). The
elderly knowledge scores of self-care practices increased 20.6 percent (p <.01).
The risk behavior was reduced by 15.2 percent (p<.01). The Caregivers’
knowledge scores of elderly care and accident prevention increased 4.8 percent
(p <.01). Elderly care behaviors increased 8.6 percent (p<.01). The elderly
households with safety equipment increased 28.2 percent (p <.01). Number
of environmental risks in the elderly homes declined 21.4 percent (p <.01).

Accident rates in the homes of the elderly people declined 63.8 percent.

Table 2 Test of the difference of scores before and after the risk management among

elderly people and caregivers. Other variables are also compared.

Variable Number Mean score V4 p-value
Before  After

Elderly People

Knowledge score 68 15.82 19.10 6.612 .000

Risk behaviors 68 1.76 1.50 4.052 .000
Caregivers

Knowledge score 34 18.97 19.88 3.842 .000

Elderly care behaviors 34 3.26 3.55 3.354 .001
Safety equipment

Having safety equipment 51 1.39 1.78 3.328 .001
Environment risk

Environment risk area 404 1.81 1.42 4.309 .000

P-value by wilcoxon signed rank test
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The number of locations of accidents in the elderly’s homes declined
33.3 percent, from nine locations before the risk management (bathrooms,
kitchens, stairs, living rooms, bedrooms, hallways, walkway outside the house,
balcony, and area around the house) to six locations (hallway, area around the
house, bathrooms, bedrooms, hallways, and kitchens). The environmental
risk levels in the elderly homes analyzed using risk matrix also declined in 9
areas (Table 3).

Table 3 Environmental risk levels in various areas determined from risk matrix before

and after the risk management

Indoor area Risk level Differences
Before After
1. Bathroom 4B = Medium 2B = Low medium  Declined
2. Kitchen 4B = Medium 3B =Low medium Declined
3. Stairs 2B = Low medium 1C = Low Declined
4. Living room 3C = Medium 1C =Low Declined
5. Hall 1C=Low 1C=Low Unchanged
6. Bedroom 3B = Low medium 2B = Low medium  Declined
7. Hallway 3A = Low medium 2A = Low Declined
8. Outside walkway 4C = High 2A =Low Declined
9. Balcony 3B = Low medium 1C = Low Declined
10. Area around the house 5C =High 4B = Medium Declined
Discussion

The study community represented an aging society as defined by the
World Health Organization (World Health Organization, 2012). It was
imperative that the community focused on accident prevention (O’Meara and
Smith, 2006), given the proportion of elders in the community with illness
and health conditions (Lan, et al., 2009). Those aged 65 years and over were
found to be at greater risk of home accident (Koski, et al., 1996). Most elders
were found to live in unsafe houses which contributed to accidents (Lan, et
al., 2009; Gilhooly, 2011).

Data collected before the implementation of the risk management
intervention found that both senior citizens and caregivers possessed only

basic knowledge regarding accident prevention. Though the local health
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offices had previously provided training on accident prevention, no serious
action was taken. As a result, risky behaviors were often observed among
elders and they were found to be vulnerable to accidents. Furthermore, many
environmental risks were found in their homes.

Accidents among the elderly subjected them to severe injury and death
(Rocket and Smith, 1989), and caused panic, fear, stress and activity limitation
(Gilhooly, 2011; Lim, et al., 2011). This in turn resulted in isolation and long
term loss of confidence as well as severe depression (Kannus, et al., 2005),
severely affecting health and quality of life (Lin and Lane, 2005; Lim, et al.,
2011). Accidents happened to the elderly also had economic consequences
for the affected families (Donmez and Gokkoca, 2003), as well as psychological
effects, and caused time wasted in long-term care (Donmez and Gokkoca,
2003; Lin and Lane, 2005).

PAR was used to apply theory to practice for implementation of risk
management (Kemmis & McTaggart, 2007). It encouraged mutual learning
between core researchers and other participants via active learning, and gave
the public more understanding and skills of accident prevention in the real
situation. It also increased their sense of appreciation and control, allowing
for easier, sustainable community implementation of better accident prevention
(Blair and Minkler, 2009). The research provided an opportunity for the public
to participate in the action from the beginning until the evaluation process.
These process began by creating familiarity, reducing public distrust,
understanding of research implementation, and clarifying of the benefits to
community. Once this process was achieved, many people voluntarily joined
the research project. They were willing to devote their time and energy
arranging several meetings for learning new knowledge, planning and setting
goal together, designing research tools and research methodology, collecting
data, analyzing data, risk evaluation and risk communication to the public,
proposing risk management approaches to the community and allowing the
community to decide by themselves. The chosen approaches of risk
management included toilet improvement, accident prevention training,
accident risk management, motivational walking campaigns, mentoring and

counseling. Each of the approaches were conducted and mobilized resources
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by the community themselves. In addition, the evaluation step gave the
community learning of their success through community participation.
Senior citizens and caregiver’s knowledge of home safety increased
after getting education (Stevens, et al., 2001; Weatherall, 2004; Becker, et al.,
2003; Jensen, et al., 2003; Gitlin, et al., 2006), resulted in environmental
improvement (Becker, et al., 2003), increased knowledge about general health
via training activities (Hamzaoglu, et al., 2002), awareness of chances,
campaign signs, and public awareness of related issues. Visiting caregivers
could explore the related risks and risk behaviors (Vetter, et al., 1992; Tinetti,
et al., 1994; Close, et al., 1999; Cumming, et al., 1999; van Haastregt, et al.,
2000; Hogan, et al., 2001; Stevens, et al., 2001; Pardessus, et al., 2002) as
well as stimulating enactment of the evaluation plan (Hogan, et al., 2001).
This in turn resulted in changing behaviors among elderly adults and caregivers.
Applying new public knowledge into action were found to help reducing and
eliminating accident risks at home (Baraff, 1997; Day, et al., 2002; Weatherall,
2004; Kannus, et al., 2005; Klitzman, et al., 2005; Mahoney, et al., 2007).
Subsequently, it was found that the elderly homes had been modified
to lower risk, decrease accidents, and achieve overall reduction of risk level
in the home environment. There was room for ongoing improvement in
accident hazard elimination. An example was the bathroom preparation.
Installation of prototype devices has been shown to improve elders’ satisfaction
and safety (Tinetti, et al., 1994; Stevens, et al., 2001; Day, et al., 2002; Jensen,
et al., 2003; Lyons, et al., 2009; Turner, et al., 2011). In addition, the
consultation gave guidance in risk management, (Pardessus, et al., 2002;
Becker, et al., 2003; Jensen, et al., 2003; Nikolaus and Bach, 2003), as well
as proper housekeeping to reduce environmental risk (Baraff, 1997; Day, et
al., 2002; Weatherall, 2004; Kannus, et al., 2005; Klitzman, et al., 2005;
Mabhoney, et al., 2007). Here incentives were used to improve the home
environment and encourage cooperation. The PAR proved that community
involvement was important to ensure ongoing cooperation and to establish a
system to facilitate improvements in environmental risk reduction (Cumming,
et al., 1999; Nikolaus and Bach, 2003) by organizing the community for

assistance (Hendriks, et al., 2008). Finally, community volunteering, ongoing
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community educational activities, visiting with counseling, advising during
new home building for seniors, and educating the community builders are all

to be deployed for the increasing home safety for the elderly.

Conclusions

This PAR found the unsuitable and unsafe environment in the elderly
homes, especially in the bathrooms and kitchens. Guidelines of risk
management were suggested by the community, including toilet improvement
and accident prevention training, accident risk management, motivational
walking campaigns, mentoring and counseling of risk management at the
elderly homes. Subsequently, this led to ongoing management of risks and
effective accident reduction. Environmental risk management for home
accidents was successful due to the cooperation of the community using theory
and practice together through participatory action research. The operation is
flexible and can be adjusted to fit in context for each community. There is an
opportunity for the public to join in from the beginning and it can be developed
continually by creating the policy or annual activity plan of the related

organizations including supporting some budget for the operation.
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