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Abstract 

 The evolution of the fire service has placed greater demands on the fire service especially 

in the area of emergency medical responses. The Kingsport Fire Department (KFD) has seen a 

significant increase in medical calls and the problem was KFD experienced an 80% increase in 

emergency responses for fall-related calls over the past six years.  

The purpose of this Applied Research Project (ARP) was to identify factors contributing 

to the 80% increase in emergency responses for fall-related calls and explore risk reduction 

programs to decrease fall occurrences. This APR will use a Descriptive Research Method to 

identify fall risk factors and programs KFD should consider by addressing the following 

questions: a) What are the contributing factors that lead to fall events? b) Where are the falls 

occurring? c) Who is experiencing the fall events? d) What fall prevention efforts should be 

considered to reduce fall events? e) What are the attitudes of KFD members concerning fall 

prevention mitigation efforts? 

A sample group was selected from the United State Fire Administration 2015 Census that 

represented fire departments the same size as KFD. Data was also collected from KFD personnel 

to address the value they placed on community risk reduction efforts. In addition, a sample of 18 

older adult communities was utilized to gather additional information on fall events. 

The results indicated fall events adversely affect the older adult population and are 

becoming a serious health concern worldwide. Although numerous fall prevention programs are 

available, there is a need for community partnerships to develop successful programs that reduce 

fall events. The KFD is in a unique position to facilitate this collaboration; however, more 

research is needed to evaluate the cost/benefit relationship between activity and desired results.  
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Pay Attention to Fall Prevention 

 The evolution of the fire service has placed greater demands on fire departments and their 

personnel due to the expansion of services, in particular, the demand for emergency medical 

responses. The problem is Kingsport Fire Department (KFD) has experienced an 80% increase in 

emergency responses for fall-related calls over the past six years. These type of responses have 

become the fastest growing emergency medical request for the KFD and impose a significant 

risk to the community that may be reduced with collaborative intervention efforts.  

The purpose of this Applied Research Project (ARP) is to identify factors contributing to 

the 80% increase in emergency responses for fall-related calls and explore risk reduction 

programs to decrease fall occurrences. This APR will use a Descriptive Research Method to 

explore and identify fall risk and programs KFD should consider by addressing the following 

questions: a) What are the contributing factors that lead to fall events? b) Where are the falls 

occurring? c) Who is experiencing the fall events? d) What fall prevention efforts should be 

considered to reduce fall events? e) What are the attitudes of KFD members concerning fall 

prevention mitigation efforts? 

Background and Significance 

The City of Kingsport nestled in the Appalachian Mountains in the northeast region of 

Tennessee. The area is part of the greater Tri-Cities area that includes our neighbors, City of 

Bristol, and Johnson City. Kingsport’s economic stability is provided by Eastman Chemical 

Company, Domtar, Holston Army Ammunition, and an extensive health care industry.    

The Kingsport Fire Department (KFD) began as a volunteer agency in 1916 but was 

quickly converted to a combination department when the City of Kingsport incorporated in 1917 
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and assumed responsibility for providing fire service through the state charter. Today KFD is an 

all-hazard response agency consisting of 116 members operating out of 8 stations. These eight 

stations cover 53 square miles protecting just over 52,000 citizens. KFD operates designated 

Hazardous Material and Technical Rescue response units, is accredited by the Commission on 

Fire Accreditation International (CFAI), and provides emergency medical service through 

Advanced Life Support (ALS) Engines.  

In preparation for the Executive Analysis of Community Risk Reduction (EACRR) class, 

the data collected (City of Kingsport Fire Department, 2010-2015) for the pre-course assignment 

revealed some interesting insight. In 1993, the KFD responded to 1,479 total calls. Since that 

time, total call volume increased by 83% with 8,919 responses in 2015. In accordance with the 

national trend, emergency medical service (EMS) responses account for 75.51% of KFD’s total 

call volume.  

During the initial data query of the past six years, it was discovered that EMS responses 

for fall-related incidents increased by 358 from 448 in 2010 to 806 in 2015. These types of 

incidents have become the fastest growing EMS responses for KFD and have steadily increased 

with each passing year. Although recognizing a trend is occurring may indicate a call to action, it 

is important to determine the direction of that action.  

A more in-depth study of the data revealed useful information concerning the 

demographics surrounding these incidents guiding the focus of the research. To gain a better 

understanding of the problem, it was important to know if a particular age group was being 

impacted and was there a concentration of fall events in particular locations throughout the city. 

Of the 448 fall incidents in 2010, 18.8% occurred within the 0-9 years of age group, 13.6% 
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within the 10-39, 16.80% within 40-59, and 51.60% within the 60 plus age group. As call 

volume increased the 0-9 and 10-39 age groups experienced a decreasing trend representing 

6.0% and 8.8% respectively of fall responses. While the younger population experienced a 

decreasing trend, those within the 60 plus age group experienced a steady increase in fall 

responses representing 68.10% of the 806 calls in 2015 with a high of 71.20% in 2013. The 40-

59 age group fall data remained relatively consistent over the years representing 17.10% of fall 

responses in 2015. 

Further analysis of the age group data indicated that of the 60 plus age group a sharp 

increase in fall responses occurred in the 70-89 age groups. This age group represented 37.40% 

of fall incidents in 2010 and 41.10% in 2015. The data collected clearly presented the older adult 

community was at greater risk for falls when compared to other age groups.  

Although Kingsport’s population has increased by 17.66% from the time period of the 

year 2000 through 2014, the 65 and older adult group has only increased by 1.67% over the same 

time period (USA.com, n.d.). It is interesting to note that fall-related incidents have significantly 

increased while relative older adult populations have remained steady. Most of KFD's fall-related 

incidents occur in older adult communities. A review of response data showed a large and 

consistent growth in fall incidents in communities that are exclusively comprised of the older 

adult residents. Kingsport’s 18 identified older adult communities represented 28% of fall 

responses in 2010 and 41% in 2015. 

While the data analysis has provided a solid background in the problem facing Kingsport, 

it is important to understand the significance of the problem. According to the Centers for 

Disease Control and Prevention (CDC), "fall injuries are among the most 20 most expensive 
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medical conditions" and the cost has exceeded over $34 billion dollars in recent years (CDC, 

2016). They also report “over 700,000 patients are hospitalized because of fall injury” and many 

of these patients are part of the older adult community (CDC, 2016). The State of Tennessee 

(n.d.) states “as Tennessee’s population ages, the prevention of falls is becoming a serious public 

health challenge” (p. 1). Fall events are not only a significant financial impact on the individuals, 

families, and communities, they can significantly alter the individual’s quality of life, require 

additional long-term rehabilitation, and may have lasting disabilities associated with the fall 

injury.  

  This research problem encompasses the National Fire Academy’s (NFA) Executive Fire 

Officer Program (EFOP) Executive Analysis of Community Risk Reduction by focusing on how 

“to prevent and mitigate risks” before they occur in an attempt to “improve the quality of life” 

for the older adults in the community (NFA, 2015, p. SM 1-9). The intent of this research project 

aligns with the United States Fire Administration’s (2014-2018) strategic plan by attempting to 

“identify, promote, and offer programs and training to encourage ‘whole community’ 

preparedness, prevention and mitigation planning” (USFA, 2014-2018, p. 10). This research will 

seek to identify several key factors that contribute to fall occurrences in an attempt recommend 

programs to reduce future occurrences.  

Literature Review 

The literature review began while preparing, participating, and performing various 

activities for the Executive Analysis of Community Risk Reduction (EACRR) class at the NFA. 

Once class was completed, a deeper review of the date collected steered the research to focus on 

older adults that primarily live in older adult communities. While reviewing a number of 
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journals, websites, publications, and EFO Applied Research Papers it became apparent that there 

was a direct correlation between the aging process and increased risk for fall events and injuries 

(World Health Organization Europe, 2004).  

The data gathered during the initial review of KFD FireHouse records guided the 

research to focus on older adults in an effort to answer the first and third research questions to 

determine the factors that lead to falls and who is experiencing the fall events.  The CDC (2016) 

has long indicated that fall among adults 65 years of age and older account for millions of 

emergency department visits annually and the cost of these injuries continues to rise as people 

age. While conducting research on home injuries, Gielen, McDonald, & Shields (2015) found 

"from 2000 to 2008, an average of 30,569 home injury deaths occurred annually" (p. 233). Of 

these alarming deaths, "21.9% occurred among those 80 years of age and older" (p. 233) and 

accounted highest mortality rates among any age group. Other researchers discovered “people 

aged 85 and older were twice as likely as people aged 65 to 74 to sustain a fall injury” (Steven, 

Mahoney, & Ehrenreich, 2014, p. 6). Another interesting note is “women were twice as likely as 

men to be injured” (Steven, Mahoney, & Ehrenreich, 2014, p. 6) among older adults.  

The aging process presents many biological factors that increase the risk of falling due to 

“decreased mobility and balance, muscle weakness, visual impairment, acute or chronic illness, 

and disability” (Providence of British Columbia, n.d. p. 1). The CDC reports major risk factors 

for falls are “poor neuromuscular function” (2012, p. 1) and “poor vision acuity” (2014, p. 3). 

Exacerbating the natural biological factors are the behavioral and environmental factors that are 

influenced by lifestyle and living conditions. 
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According to Kronfol (2012), behavioral factors include “lifestyle factors, such as alcohol 

abuse, poor diet and lack of exercise, or the use of high-risk medication or multiple medications 

that predispose some seniors to falling” (p. 7). Activities older adults use to take for granted have 

now become high-risk activities. These risk behaviors may be as simple as "climbing, reaching, 

or bending while performing activities of daily living" (Kronfol, 2012, p. 7). Stevens, Mahoney, 

& Ehrenreich (2014) say that “29.0 percent of falls” (p. 6) occur when older adults are engaged 

in activities most individuals consider part of daily activities such as “cleaning, opening or 

closing doors, bathing, getting into or out of a car” (p.6). Choosing the type of clothes or shoes to 

wear or even items that are carried can create additional risk for older adults [Kronfol, (2012), 

World Health Organization Europe, (2004), Providence of British Columbia, (n.d.), DISC Sports 

& Science Center, (2013)].  

The most common and simplest approach to fall prevention is an attempt to identify, 

mitigate, and control the environmental factors that lead to fall events. Due to the fact that the 

majority of older adult fall events occur within the home, changes to the home environment can 

help reduce fall events. One study found that approximately two-thirds of the fall events 

occurred within the home (Stevens, Mahoney, & Ehrenreich, 2014). Another study of home 

injuries revealed falls are the second leading cause of fatalities and the leading cause of “non-

fatal home injuries” (Gielen, McDonald, & Shields, 2015, p. 234). Most fall prevention programs 

focus or at least include measures to help eliminate slippery or uneven surfaces, poor lighting 

areas, and tripping hazard while incorporating mobility assistance in the form of grab bars, stair 

chairs, and use of mobility assistance devices.  

Looking at the environmental risk factors leads into the research objective of identifying 

where the fall events occur. As stated previously, the largest majority of these falls occur within 
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the home environment. Interestingly, while Kronfol (2012) agreed that most falls occur within 

the home, however, he concluded that home fall hazard mitigations had little impact on reducing 

fall events. More specifically, a study found that the highest risk locations within the home 

included the living room, bedroom, and bathroom (Stevens, Mahoney, & Ehrenreich, 2014). In 

his research Funai (2014) found that the majority of falls occurred in the bathroom with 

bedroom, kitchen, and living room finishing out the top four places within the home for fall 

events. Keim (2013) supported similar results finding “falls taking place in the home accounted 

for 68.4% of all falls” (p. 20). Most research supports that fall events among older adults occur 

within the home and a higher rate of incidences occur in the bathroom, bedroom, living room, 

and kitchen areas. However, there was inconclusive evidence to support the cost/benefit 

relationship of home environmental modification efforts.  

As with any program, it is import to measure the cost/benefit relationship in an attempt to 

determine if the effort or investment of resources is producing the desired outcome or impact. 

With that in mind, this research attempts to determine what fall prevention efforts should be 

considered to accomplish the goal of reducing fall events in KFD’s response area. In fact, after 

KFD experienced a high number of fire deaths, KFD looked at a way to reduce fire deaths and 

provide fire education programs for older adults. In response, KFD implemented the National 

Fire Protection Association’s (NFPA) Remembering When program. This program provides a 

“comprehensive fire and fall prevention program for older adults” (NFPA, 2013, p. 3) in an 

attempt to reduce the injuries and fatalities within communities. While this program focuses on 

two important risks affecting older adult communities, it does share the multi-faceted approach 

to preventing falls that is supported by other research.  
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Kronfol (2012) concluded “that several factors work together to establish the risk of 

falling among elderly community residents” (p. 11) and any fall prevention program needs a 

comprehensive approach to address these factors. The World Health Organization Europe (2004) 

supports approaches that address the behavioral, biological, and environmental risk factors that 

include medication reviews and modifications, exercise programs with balance training, living 

environment modifications, and appropriate mobility assistance devices. Similarly, Gielen, 

McDonald, & Shields (2015) found a “multicomponent intervention” (p.244) approach that 

includes medication reviews, strength and balance exercises, home modifications, and vision 

screening to be “the most promising, compared with interventions that focus on only a single 

strategy” (p. 244). 

Successful community risk reduction efforts are a collaboration of all community 

stakeholders sharing a common goal of making our environment safer. In a recent Firehouse 

article, Crawford states active fire service involvement “reduces community risks overall and 

helps manage our call volume in a more effective and efficient way” (2016, p. 55). If fire service 

personnel are expected to participate in risk reduction activities, it is important to ask the final 

question to determine the attitudes of KFD members concerning fall prevention mitigation 

efforts. The Institution of Fire Engineers (IFE) felt “one of the keys to a successful program is 

firefighter willingness to participate” (2015a, p. 3).  The study evaluated line firefighter’s 

attitudes toward performing risk reduction activities and specifically “home safety visits” (2015a, 

p.3). The overall result was unexpected with firefighters indicating their support and “willingness 

to participate” (2015a, p. 3) in prevention activities.  

In another study conducted by IFE, they wanted “to assess opinions of public fire 

education managers” (2015b, p. 2) concerning utilization of preprinted prevention materials, 



 PAY ATTENTION TO FALL PREVENTION 13 

home safety visits, and if they had established community risk reduction (CRR) programs in 

place. Most of the respondents came from a prevention background and overwhelmingly 

supported increased prevention activities, utilized national prevention materials, and had CRR 

programs in place. The study also indicated the reason for not increasing prevention activities 

was due lack of adequate prevention staff, liability issues with home safety visits, lack of 

sufficient budget for prevention materials, and lack of time to perform activities. Surprisingly, 

only 21% stated it was “difficult to get firefighters to do” (2015b, p. 9) prevention activities.   

The literature review provided valuable insight into this research project by confirming 

some preconceived ideas and contradicting others. It was presumed, and the review supported 

the fact, that the older adult population has a higher risk of fall events that results in injuries. 

Further most of these injuries occur within the home setting. It was also, presumed that home 

safety interventions would have the greatest impact on mitigation of fall events, however, it was 

discovered that a multi-faceted approach that addresses the biological and behavioral factors in 

conjunction with environmental interventions produce the best results. Additionally, it was 

assumed that line firefighters in general would not be as willing to participate in community risk 

reduction efforts; however, this assumption is not supported by the research found in this review. 

The insight found during this literature review guided the development of the specific research 

questions and the procedures for collecting valuable data through the questionnaires and survey. 

Additionally, the literature review identified the need to include the older adult communities in 

the research process.   
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Procedures 

The intent of this research project was to gather an understanding of why Kingsport is 

experiencing an increase in fall-related events, the demographics affected by these events, 

determine a pattern of where the events are occurring, and the attitudes of line fire service 

personnel toward community risk reduction efforts. Since the intent is to identify, a descriptive 

research approach was utilized to obtain research information. A sample group of comparable 

fire departments was developed to inquire if other departments were experiencing similar 

increases in falls, the age groups affected, location of fall events, and the participation level of 

line firefighters in risk reduction activities. A second sample group utilizing KFD personnel was 

used to determine and focused on the department’s attitudes toward prevention efforts. Lastly, 

although not addressed in the ARP proposal, a third sample group of older adult communities 

was selected to gather information on location of fall events, types of falls experienced, and fall 

prevention programs utilized.  

To gather research data, it was decided to use a sample of fire department comparable in 

size to KFD. The sample group selection began with the USFA National Fire Department Census 

(2015) that consists of 27,140 registered fire departments across the United States. A review of 

all 27,140 departments was conducted selecting those that were all-career departments 

identifying departments with 7 to 9 fire stations and employing 75-150 active firefighters. The 

selection criteria created a sample group of 106 fire departments, from 31 states, and represents 

departments comparable to the same size as KFD. Each of the 106 departments was contacted by 

phone to obtain a contact name and email of a department representative. This information was 

added to the census spread sheet and was used to develop an email list consisting of 79 

departments.  
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The initial email provided an introduction, explained the purpose of the research, and 

briefly described the sample group selection process. A hyperlink was provided with instructions 

to access the questionnaire (See Appendix B) with an estimate of the time to complete the 

questionnaire based on trials conducted with KFD personnel. Additional information was 

provided communicating the established time frame the questionnaire would be open. A second 

email was generated one week from the closing date providing a brief progress report on the 

questionnaire, appreciation for the responses, encouragement for more participation, and 

included the hyperlink with instructions.  

The survey (See Appendix A) was designed for KFD members consisting of 116 total 

personnel. All divisions were included in the sample size in an attempt to elicit diverse response 

input. The department's email system was used to distribute the survey providing a brief 

description of the research project, a hyperlink to the survey with instructions, and the survey’s 

expiration date. After receiving a low response rate, the survey was extended by one week. An 

additional email was distributed to all KFD personnel soliciting participation and emphasizing 

the importance of collecting the research data.  Throughout the survey open period, several face 

to face interactions occurred to elicit participation in the survey. In the end, 64 personnel or 

55.2% participated in the survey out of the 116 sample size.  

Finally, out of the 18 identified older adult communities within KFD’s response area, the 

largest percentages of these communities were managed by 3 major organizations. These 

organizations were contacted via phone calls or in person to explain the intent of the research 

project, elicit their participation, and obtain email addresses. A questionnaire (See Appendix C) 

was developed and distributed. Two of the three organizations responded promptly and 

expressed an eagerness to participate representing a 66.7% response ratio. A follow up on the 
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third organization was conducted, but did not result in the organization’s participation in the 

study.  

The research questionnaire developed for the sample of comparable fire departments (See 

Appendix B) was limited by the inability to collect contact names and emails for all 106 

departments. Three of the departments had the wrong number listed in the census or there was no 

answer. Twenty-seven of the attempts produced a voicemail with only 3 departments responding 

to the return message. The original email list was reduced to 74 due to errors with the email 

delivery system creating additional limitations. Despite the initial and follow-up emails, the 

sample size of 74 produced only 18 responses to the questionnaire limiting the amount of data 

collected and lowering the true representation of departments comparable to KFD. Further, the 

low response rate limited the reliability of data collected. The low response rate could be 

attributed to the lack of interest in community risk reduction and the reliance of extensive 

department data to adequately respond to questionnaire. 

The KFD survey was limited by the low participation level of KFD members, therefore, 

limiting a true evaluation of member’s attitudes toward community risk reduction. The lack of 

responses could be attributed to a lack of interest and could impact the results of this research. 

The results may not truly capture the community risk reduction culture of the department.  

Although, the older community questionnaire had the highest response ratio of 66.7%, a 

100% response would have produced a more accurate sample representation. The three 

organizations contacted represented approximately 75% of the 18 identified older adult 

communities and the research anticipated the sample size would accurately represent these 
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communities. The research was limited by this decision and contacting all 18 older communities 

could have resulted in more accurate research data. 

Results 

The purpose of the first research question, “What are the contributing factors that lead to 

fall events?”, was to find out why these fall events are occurring and to identify modifiable 

factors. In the questionnaire distributed to comparable fire departments (See Appendix B), only 

18 responded out of a sample size of 74 representing a 24.32% response ratio. The risk factors 

were presented in the four categories of biological, behavioral, social/economic, and 

environmental with examples of what each category represented. 88.33% reported biological 

factors as the leading contributing factor for fall events. The second leading contributing factor 

reported was behavioral with 11.11% followed by environmental factors at 5.56%. The results 

did not identify social/economic status as a contributing factor in fall events.  

 An additional question was presented in the questionnaire for older adult communities 

(See Appendix C) to solicit additional research information concerning contributing factors for 

fall events. The question included 15 individual factors covering biological, behavioral, and 

environmental factors that allowed the respondents to check all that applied.  The questionnaire 

was presented to 3 organizations that manage a large percentage of the 18 identified older adult 

communities in KFD’s response area. 2 of the 3 or 66.7% of the sample group responded. They 

identified footwear and loss of balance as the leading causes of fall events representing a 100% 

response. Other leading causes represented a 50% response included clutter, tripping, 

medical/medication complications, poor vision, and improper use or lack of use of mobility 

assistance devices as other contributing factors.  
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 The second research question, “Where are the falls occurring?” was to determine if there 

were specific communities fall events were occurring and to identify the most common locations 

for fall events. 66.7% of the comparable fire departments indicated an increase in emergency 

response to fall-related events and 50% of these calls occurred in multi-occupancy dwellings, 

44.44% occurred in single-family dwellings while 5.56% reported recreational facilities. In the 

older adult communities, 100% of the fall events occurred inside the occupant's residence. More 

specifically, 100% reported bedroom as the specific location for fall events with 50% reporting 

living room, bathroom, and hallway as other fall event locations. 

 The third research questions, “Who is experiencing the fall events?” was intended to 

narrow down the specific age group most commonly experiencing the fall events. A more in-

depth analysis of KFD’s FireHouse data and literature reviewed indicated the older adult 

community was most adversely affected by fall events. Fire departments comparable to KFD 

reported 88.9% of emergency responses for fall-related injuries occurred in the 65 or older age 

group with 5.56% occurring in the 40-64 and 10-39 age group.   

 The fourth research question, “What fall prevention efforts should be considered to 

reduce the fall events?” was designed to inquire if fall prevention programs were being utilized 

by comparable departments and older adult communities, if these programs were self-developed 

or pre-established programs and success of programs. Only 5 or 27.28% of comparable fire 

departments reported participation in fall prevention programs with 72.77% not participating. Of 

those participating in programs, 100% rely on the fire department prevention/public education 

division to administer the program. 80% reported using a pre-developed program with 20% 

developing their own program. Within the older adult community respondent's (100% ) offer fall 

prevention programs that are self-developed and rate their program effective.  
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 The fifth and final question, "What are the attitudes for KFD members concerning fall 

prevention mitigation efforts?" was to determine the community risk reduction culture within the 

department (See Appendix A). Respondents were asked several questions including their 

time/experience in the fire service, involvement with prevention/risk reduction activities, 

importance of risk reduction programs, willingness to participate, and barriers that inhibit 

successful programs. Of the 64 or 55.2% respondents, 43.75% stated they had some experience 

or involvement with prevention/risk reduction activities. 34.38% felt it was important for 

operations personnel to be actively involved in prevention/risk reduction activities while 31.25% 

felt it was very important, and 18.75% felt it was somewhat important. 12.5% felt it was essential 

to operations personnel to be involved while 3.13% felt it was not important. When asked what 

was the most important benefits of a successful prevention/risk reduction program, respondents 

were able to check all that apply and prevention of injuries/emergencies before they happen was 

rated the highest at 84.13%, improve firefighter safety was next with 76.19%, improve safety of 

the community received 58.73%, improving public image/relations was not far behind with 

57.14%, reduction in call volume rated at 49.21%, and adding value of fire service to the 

community come in last with 41.27%. 

 When asked if the department provides adequate levels of prevention/risk reduction activities, 

76.19% of the respondents indicated the KFD should do more while 14.29% were undecided and 

9.52% felt KFD does enough. The questionnaire also asked respondents to identify the barriers 

they felt inhibited successful risk reduction programs, 81.25% reported inadequate staffing as top 

inhibitor, 67.19% was lack of funding, 60.94% contributed to lack of prevention/risk reduction 

training, 46.88% indicated not enough time, 26.56% was attributed to possible loss of firefighter 

positions, and 7.81% was not part of the job.  
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Discussion 

This research project was guided by the data collected through the extensive analysis of 

KFD’s FireHouse database which indicated a sharp increase in emergency responses to fall 

events. The literature review provided a more in-depth understanding of how the aging process 

increases the likelihood of experiencing the fall events. The World Health Organization Europe 

(2004) says “approximately 30% of people over 65 fall each year” (p. 4). The State of Tennessee 

reported there were 554 deaths directed related to fall events in the year 2013 (State of 

Tennessee, n.d.) and "86% or 474, occurred in individuals who were 65 years old and older" (p. 

1). Additionally, 66.7% of comparable fire departments (See Appendix B) reported an increase 

in fall-related incidents with 88.9% reporting the 65 and older age group as the most affected. 

Based on these factors and other supporting data, it would be safe to assume the older adult 

community is the most at risk age group for experiencing fall events and should be the target 

group for KFD.  

The literature review provided sufficient insight into the leading contributing factors that 

lead to fall events and the provided direction into three distinctive categories to include 

biological, behavioral, and environmental. In fact, Kronfol (2012) concluded “that several factors 

work together to establish the risk of falling among elderly community residents” (p. 11) that 

included behavioral and environmental factors.   Gielen, McDonald, & Shields (2015) point out 

environmental factors such as home hazards, the lack of grab bar, and the aging process 

contribute to fall events. Comparable fire departments (See Appendix B) indicated most falls 

occurred as a result of biological factors with behavioral and environmental factors also 

contributing to increases in emergency responses to fall-related events. The older adult 

communities (See Appendix C) listed footwear, loss of balance, poor vision, clutter, footwear, 
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tripping, medical or medication complications, and insufficient use of mobility assistance 

devices as the leading factors contributing to fall events. The research concluded that biological 

factors are the leading contributing factor related to fall events with behavioral and 

environmental factors contributing to an increase in fall occurrences.  

With an understanding and identification of the contributing factors and the age group 

most affected by fall events, it was important to gain an understanding of where the fall events 

are occurring. This information was not readily available during the data review of KFD records, 

however, the literature review and research provided valuable insight. In a study of home-related 

injuries, Gielen, McDonald, & Shields (2015) found "falls are a leading cause of emergency 

department visits" (p. 242). Stevens, Mahoney, & Ehrenreich (2014) found that "two-thirds of 

falls (783 or 66.8%) occurred inside the home" (p. 6). More specifically they found the largest 

percentage occurred in the living room, bedroom, bathroom, and kitchen. The data collected 

from the older adult community (See Appendix C) echoed these findings indicating 100% of fall 

events occurred with the residence setting. They also found the largest percentage of falls 

occurred in the bedroom, living room, bathroom, and hallway. From literature review and 

research findings, it can be concluded most falls occur within the home setting and largely in the 

common areas of the bedroom, bathroom, and living room.  

No community risk reduction efforts are successful without adequate programs aimed at 

preventing the incident before it happens. The literature review stressed the need for a multi-

faceted approach that takes into account the population affected and the factors that contribute to 

fall events. The CDC (2014) suggest programs that focus on biological and environmental 

factors but places a strong emphasis on "exercise or physical therapy to improve gait, balance, 

and lower body strength" (p. 2) as one of the most effective approaches. Gielen, McDonald, & 
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Shields (2015) found a “multicomponent intervention…the most promising, compared with 

interventions that focus on only a single strategy” (p.244). The World Health Organization 

Europe (2004) suggest “multifactorial strategies” (p. 17) as the most effective approach to any 

fall prevention program. Within the State of Tennessee (n.d), three programs are sponsored that 

incorporate a multi-faceted approach addressing the biological, behavioral, and environmental 

factors that contribute to fall events. Of the comparable fire departments (See Appendix B) only 

27.78% reported having a fall prevention program, with 80% of those utilizing a pre-developed 

program provided by an organization. All of the older adult communities (See Appendix C) that 

responded to the research indicated having a fall prevention program, but both utilized a self-

developed program. The research did not inquire and failed to determine if these programs were 

multi-faceted but both rated the programs they have in place as successful. Any fall prevention 

program KFD would consider, whether self-developed or provided by an organization, must 

include multi-components that address the biological, behavioral, and environmental risk factors 

and be a collaborative effort between multiple community stakeholders. 

Since the fire department has a vested interest as a community stakeholder, it is important 

that they are involved in any community risk reduction effort. The IFE (2015a) stated "one of the 

keys to a successful program is firefighter willingness to participate" (p. 3). This research wanted 

to evaluate the culture of KFD in relation to CRR especially within the operations division. In a 

study of line firefighters’ attitudes toward fire prevention, the IFE (2015a) “found surprisingly 

positive attitudes toward having their departments do more prevention, and engaging in home 

safety visits themselves” (p. 3). They also found firefighters identified several reasons for not 

participating that included time constraints, a need for adequate program training, and the 

perception of government intrusion into private lives as concerns (IFE, 2015).  When comparable 
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fire departments (See Appendix B) were asked, they implied firefighters were somewhat 

supportive (26.67%) or supportive (53.33%) of CRR programs. A survey of KFD’s personnel 

(See Appendix A) provided similar results. The largest percentage of respondents (78.12%) 

indicated it was important, very important, or essential that operations personnel be actively 

involved in CRR. Additionally, 76.19% said the KFD should do more in the area of CRR. They 

also listed inadequate staffing and lack of CRR funding and training as the top barriers in a 

successful CRR program. This was a surprising and encouraging research discover. It was 

anticipated most of KFD’s line firefighters would feel it was not their job to prevent risk but to 

respond to emergencies once they occurred.  

The research has shown, Kingsport's significant increase in falls is not isolated and is an 

important problem facing other communities throughout the world. The aging process brings 

about biological changes that directly impacts sensory motor functions that increase the 

susceptibility for fall events. Fall events among the older adult population in Kingsport share 

similarity with the research concerning the contributing factors, the location of falls, and the 

impact on older adult communities. Likewise, KFD’s firefighters share the same willingness to 

invest in CRR programs by actively participating in risk reduction activities. The research 

emphasizes the fact Kingsport needs to evaluate programs that reduce the fall events within the 

community to improve the quality of life for its older adult citizens.  

Recommendations 

The purpose of this research was to identify factors contributing to the significant 

increase in emergency responses for fall-related events in the City of Kingsport. This broad base 

purpose was quickly guided by the data and literature review to focus on the older adult 
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communities within KFD’s response area. The research found there are multiple fall prevention 

programs available that incorporate a multi-component approach to address the biological, 

behavioral, and environmental factors that contribute to fall events. Additionally, older adult 

communities and KFD are engaged in some form of fall prevention activities; however, these 

activities have not resulted in a decline in fall events.  

Additional research is needed to determine the effectiveness of these various fall 

prevention programs to develop a universal citywide program tailored to the specific needs of 

older adults. The KFD is in a unique position to facilitate the collaboration of community 

stakeholders and should foster a cooperative effort in reducing these preventable fall events. The 

program should involve exercise programs that improve the balance and strength of older adults 

to reduce the biological effects that lead to fall events. Partnerships with health care 

professionals could ensure older adults are receiving the appropriate medical care to address 

vision impairments, medications, nutritional needs, and provide appropriate mobility assistance 

devices. In cooperation with older adult facilities, KFD should perform home safety visits to 

identify, mitigate, and address the environmental factors that contribute to fall events.  

This research did not address the value added benefit, effectiveness, or economic impact 

of fall prevention programs. Further research is needed in these areas to evaluate and gain a 

deeper understand of the cost/benefit relationship of prevention activities versus the desired 

outcome. The additional research in these areas along with this research would benefit the KFD’s 

efforts to collaborate with community partners in developing a successful CRR fall prevention 

programs tailored to the needs of Kingsport’s older adult communities.  
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Appendix A 
 

KFD Attitudes toward Risk Reduction Activities 
 

Please indicate your time/experience within the fire service. 
• Answered: 64  

• Skipped: 0 

Answer Choices– Responses– 

– 
0-5 years 

6.25% 
4 

– 
6-10 years 

14.06% 
9 

– 
11-15 years 

15.63% 
10 

– 
16-20 years 

14.06% 
9 

– 
21-25 years 

21.88% 
14 

– 
26 plus years 

28.13% 
18 

Total 64 

 
 

Please indicate your level of experience/involvement in 
prevention/risk reduction activities. 

• Answered: 64  

• Skipped: 0 

Answer Choices– Responses– 

– 
none 

25.00% 
16 

– 
some experience/involved 

43.75% 
28 

– 
experienced/involved 

21.88% 
14 

– 
very experienced/involved 

4.69% 
3 

– 
prevention/risk reduction professional 

4.69% 
3 

Total 64 
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How important do you think it is for operations personnel to be 
actively involved prevention/risk reduction activities? 

• Answered: 64  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
not important 

3.13% 
2 

– 
somewhat important 

18.75% 
12 

– 
important 

34.38% 
22 

– 
very important 

31.25% 
20 

– 
essential 

12.50% 
8 

Total 64 

 
 

Please indicate the most important benefits of a successful 
prevention/risk reduction program. (Check all that apply) 

• Answered: 63  

• Skipped: 1 

 

Answer Choices– Responses– 

– 
Improve safety of community 

58.73% 
37 

– 
Improve public image/relations 

57.14% 
36 

– 
Added value of fire service to the community 

41.27% 
26 

– 
Prevent injuries/emergencies before they happen 

84.13% 
53 

– 
Reduced call volume 

49.21% 
31 

– 
Improve firefighter safety 

76.19% 
48 

Total Respondents: 63   
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Please indicate barriers you feel inhibit successful 

prevention/risk reduction programs. (Check all that apply) 
• Answered: 64  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Lack of funding 

67.19% 
43 

– 
Inadequate staffing 

81.25% 
52 

– 
Not enough time 

46.88% 
30 

– 
Lack of prevention/risk reduction training 

60.94% 
39 

– 
Possible reduction of firefighter positions 

26.56% 
17 

– 
Not part of my job duties 

7.81% 
5 

Total Respondents: 64   

 
 

Do you feel the department provides adequate levels of 
prevention/risk reduction activities? 

• Answered: 63  

• Skipped: 1 

 

Answer Choices– Responses– 

– 
Should do less 

0.00% 
0 

– 
Does enough 

9.52% 
6 

– 
Should do more 

76.19% 
48 

– 
Undecided 

14.29% 
9 

Total 63 
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Would you be willing to participate in home safety visits? 
• Answered: 64  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Yes 

46.88% 
30 

– 
No 

26.56% 
17 

– 
Unsure 

26.56% 
17 

Total 64 

 
 

Would you be willing to participate in education programs to 
reduce fall events in the older adult community? 

• Answered: 64  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Yes 

51.56% 
33 

– 
No 

21.88% 
14 

– 
Unsure 

26.56% 
17 

Total 64 

 

 

  



 PAY ATTENTION TO FALL PREVENTION 32 

Appendix B  

Fall Reduction Questionnaire for Comparable FD’s 
 

Has your department experienced an increase in emergency 
responses for fall related incidents? 

• Answered: 18  

• Skipped: 0 

Answer Choices– Responses– 

– 
Yes 

66.67% 
12 

– 
No 

33.33% 
6 

Total 18 

 
 
 

In what age groups do most fall related injuries requiring 
emergency responses occur? 

• Answered: 18  

 

Answer Choices– Responses– 

– 
0-9 years of age 

0.00% 
0 

– 
10-39 years of age 

5.56% 
1 

– 
40-65 years of age 

5.56% 
1 

– 
65 or older 

88.89% 
16 

Total 18 
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What types of communities do these fall related injuries most 
frequently occur? 

• Answered: 18  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Single Family Dwellings 

44.44% 
8 

– 
Multi-Occupancy Dwellings 

50.00% 
9 

– 
Recreational Facilities 

5.56% 
1 

– 
Public Facilities 

0.00% 
0 

Total 18 

 
 

What risk factors most frequently lead to the fall events? 
• Answered: 18  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Biological Factors- health conditions, advanced age, decreased mobility/balance, visual impairment, 
disability, muscle weakness, etc. 

83.33% 
15 

– 
Behavioral Factors- Individual actions, poor nutrition/hydration, lack of physical activity, alcohol/drug 
abuse, high risk activities, etc. 

11.11% 
2 

– 
Social/Economic Factors- low income, low education, inadequate housing, lack of adequate support 
networks, inadequate healthcare, etc. 

0.00% 
0 

– 
Environmental Factors- tripping hazards, lack of stair railing, grab bars, clutter, poor lighting, etc. 

5.56% 
1 

Total 18 
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Does your department participate in a fall prevention program? 
• Answered: 18  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Yes 

27.78% 
5 

– 
No 

72.22% 
13 

Total 18 

 
 
 

If yes, how is the program administered? 
• Answered: 5  

• Skipped: 13 

 

Answer Choices– Responses– 

– 
Collaborative Department/Community Partnerships 

0.00% 
0 

– 
Fire Department Prevention/Public Education Division(s) 

100.00% 
5 

– 
Fire Department Operations/Suppression Division 

0.00% 
0 

– 
All Fire Department Divisions (Prevention, Operations, Training, Administration) 

0.00% 
0 

Total Respondents: 5   
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Is the fall prevention program self-developed or provided by an 
organization, such as, the National Fire Protection Agency, 

Center for Disease Control and Preventions, etc.? 
• Answered: 5  

• Skipped: 13 

 

Answer Choices– Responses– 

– 
Self-Developed 

20.00% 
1 

– 
Provided by an Organization 

80.00% 
4 

Total 5 

 
 

Please rate the success of your fall prevention program. 
• Answered: 5  

• Skipped: 13 

 

  
– 

1– 2– 3– 4– 5– Total– Weighted 
Average– 

– 
Ā 

0.00% 
0 

20.00% 
1 

60.00% 
3 

0.00% 
0 

20.00% 
1 

  
5 

  
3.20 
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Please indicate how you monitor the success of your fall 
prevention program. (Check all that apply) 

• Answered: 5  

• Skipped: 13 

 

Answer Choices– Responses– 

– 
Number of Citizens Contacted 

100.00% 
5 

– 
Follow up Surveys 

0.00% 
0 

– 
Amount of materials distributed 

20.00% 
1 

– 
Number of Home Safety Visits Conducted 

40.00% 
2 

– 
Mitigation of Fall Hazards 

40.00% 
2 

– 
Reduction in Fall incidents 

40.00% 
2 

– 
Other 

0.00% 
0 

Total Respondents: 5   

 
 
 
 

What is the overall attitude and willingness of firefighters toward 
participating in prevention education or community risk 

reduction activities? 
• Answered: 15  

• Skipped: 3 

 

  
– 

It's not my 
job– 

somewhat 
supportive– 

supportive– actively support through 
participation– 

enthusiastically 
involved– 

Total– Weighted 
Average– 

– 
(no label) 

6.67% 
1 

26.67% 
4 

53.33% 
8 

13.33% 
2 

0.00% 
0 

  
15 

  
2.73 
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Appendix C 

Older Adult Community Fall Event Questionnaire 
 
 

Do you track fall related injuries at your facilities? 
• Answered: 2  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Yes 

100.00% 
2 

– 
No 

0.00% 
0 

– 
Unsure 

0.00% 
0 

Total 2 

 
 
 

If so, where are do most fall events occur? 
• Answered: 2  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Inside the occupants residence 

100.00% 
2 

– 
Outside the residence but within the facility 

0.00% 
0 

– 
Outside the facility 

0.00% 
0 

– 
Responses 
Other (please specify) 

0.00% 
0 

Total 2 
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Where do fall events occur inside the occupant’s residence? 
(Check all that apply) 

• Answered: 2  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Living room 

50.00% 
1 

– 
Bathroom 

50.00% 
1 

– 
Kitchen 

0.00% 
0 

– 
Hallway 

50.00% 
1 

– 
Bedroom 

100.00% 
2 

– 
Foyer 

0.00% 
0 

– 
Stairs 

0.00% 
0 

Total Respondents: 2   

Comments(0) 
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Where do fall events occur outside the residence but within the 
facility? (Check all that apply) 

• Answered: 2  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Hallways 

0.00% 
0 

– 
Stairs 

0.00% 
0 

– 
Common areas 

100.00% 
2 

– 
Exercise facilities 

0.00% 
0 

– 
Cafeteria 

0.00% 
0 

Total Respondents: 2   

 
 

Where do falls events occur outside the facility? (Check all that 
apply) 

• Answered: 1  

• Skipped: 1 

 

Answer Choices– Responses– 

– 
Sidewalks 

100.00% 
1 

– 
Steps 

0.00% 
0 

– 
Recreational areas 

0.00% 
0 

– 
Parking lots 

0.00% 
0 

– 
Entrance ways 

0.00% 
0 

Total Respondents: 1   

Comments(0) 
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What are the factors that contribute to the fall events? (Check all 

that apply) 
• Answered: 2  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Clutter 

50.00% 
1 

– 
Loose flooring 

0.00% 
0 

– 
Wet/slippery surfaces 

0.00% 
0 

– 
Clothing 

0.00% 
0 

– 
Footwear 

100.00% 
2 

– 
Tripping 

50.00% 
1 

– 
Loss of Balance 

100.00% 
2 

– 
Lack of railing/grab bars 

0.00% 
0 

– 
Uneven surfaces 

0.00% 
0 

– 
Medical/medication complications 

50.00% 
1 

– 
Improper use or lack of use of mobility assistance devices 

50.00% 
1 

– 
Poor lighting 

0.00% 
0 

– 
Poor Vision 

50.00% 
1 

– 
Weather 

0.00% 
0 

– 
Transitioning in and out of vehicles 

0.00% 
0 

Total Respondents: 2   

Comments(0) 
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Does your facility offer fall prevention programs? 
• Answered: 2  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Yes 

100.00% 
2 

– 
No 

0.00% 
0 

– 
Unsure 

0.00% 
0 

Total 2 

 
 
 
 
 

If yes, is the program self-developed or a previously developed 
program? 

• Answered: 2  

• Skipped: 0 

 

Answer Choices– Responses– 

– 
Self-developed 

100.00% 
2 

– 
Previously developed 

0.00% 
0 

– 
Unsure 

0.00% 
0 

– 
Responses 
Other (please specify) 

0.00% 
0 

Total 2 

 
 

https://www.surveymonkey.com/analyze/3arUZk0TCu3UEud2PAJrIal8_2FXjL_2BN42OvKb50l_2B_2BD7Mu8GQuFb9h7vR9nqIuGuz
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What is the participation level of occupants in the fall prevention 
program? 

• Answered: 2  

• Skipped: 0 

 

  
– 

No 
participation– 

Moderate 
participation– 

High level of 
participation– 

All occupants 
participate– 

Total– Weighted 
Average– 

– 
(no label) 

0.00% 
0 

50.00% 
1 

50.00% 
1 

0.00% 
0 

  
2 

  
2.50 

 
 
 

How effective has the program been in preventing fall events? 
• Answered: 2  

• Skipped: 0 

 

  
– 

Not effective– Somewhat effective– Effective– Mostly effective– Very effective– Total– Weighted 
Average– 

– 
(no label) 

0.00% 
0 

0.00% 
0 

100.00% 
2 

0.00% 
0 

0.00% 
0 

  
2 

  
3.00 
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