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One out of every three Americans age 65 and over falls at least once annually.  

Fall-related injuries among older adults are a major public health concern, and 

prevention of falls has emerged as a key issue in avoiding the risks to mobility 

and health that exist due to falls.  Stepping On is an evidence-based fall 

prevention program designed to help older adults take control of their fall risk 

factors, explore different behavioral steps, and reduce their fall risk.  This study 

shares findings from evaluation efforts conducted with 182 older adult 

participants in Stepping On from 2013 to 2015.  Older adults in the program 

demonstrated (1) high satisfaction with program quality; (2) positive impacts on 

knowledge related to fall risk factors and prevention; and (3) substantial follow-

through on behavioral steps designed to minimize fall risk.  Program participants 

also shared positive feedback on the program in response to open-ended 

questions.  Implications of the findings for fall risk reduction and programs to 

enhance fall prevention among older adults are discussed.  Programs designed to 

reduce fall risk factors and enhance quality of life can be a critical tool to assist 

older adults, educators, and community leaders in addressing this public health 

issue. 
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Introduction and Background 

 

The Baby Boom generation has begun turning gray, and every day, there are now 10,000 

Americans who turn age 65 (Pew Research Center, 2010).  One of every three Americans age 65 

and over falls at least once annually (Tromp, Pluijm, Smit, Deeg, Bouter, & Lips, 2001).  For 

older adults, those who have had a fall previously are more likely to experience a fall again 

(Hosier & Setari, 2013).  Such patterns have led to the designation of fall-related injuries among 

older people as a substantive public health problem (Roudsari, Ebel, Corso, Molinari, & 

Koepsell, 2005).  
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Older adults may suffer a variety of injuries after falling that include hip fracture, head injury, 

joint injury, and other limb fractures (Tinetti & Williams, 1997).  Moreover, following a fall, 

some older adults may be unable to recover their prior mobility (Sattin, 1992; Watson, 

Clapperton, & Mitchell, 2011).  The threat from falling often causes older adults to decrease their 

activity level, which is likely to exacerbate difficulties with mobility and fall risk (Watson et al., 

2011).  Besides physical injuries and the related challenges, the fear of falling may increase 

anxiety, depression, and post-traumatic stress disorder (Chung et al., 2009; Downton & 

Andrews, 1990). 

 

The public health issue of falls prevention becomes even more apparent when it is recognized 

that falls have become the most significant cause of emergency department visits and hospital 

admissions for traumatic injuries among individuals age 65 and older.  Falls are the most 

common cause of traumatic brain injury in older adults and also serve as the leading cause of 

injury deaths among those over age 65 (Centers for Disease Control and Prevention [CDC], 

2003, 2006; Sleet, Moffett, & Stevens, 2008; Stevens, 2005; Stevens, Corso, Finkelstein, & 

Miller, 2006).  The most recent data available highlight falls prevention as a growing issue, as 

the data from CDC showed death rates of males aged 65 and over from falls changed from 38.2 

per 100,000 in 2000 to 67.9 in 2013, while death rates of female counterparts doubled during this 

period from 24.6 in 2000 to 49.1 in 2013 (Centers for Disease Control and Prevention, 2015).  

Other major fall effects include compromising life quality, challenging adult independence, and 

raising the demands for medical treatment and caregiving either in private settings or in public 

health systems (Hosier & Setari, 2013).  The cost of falls among older adults is enormous.  In the 

United States, research indicates that fall injuries directly cost the health care system over $31 

billion in 2015 and may cost as much as $55 billion by the year 2020 (Burns, Stevens, & Lee, 

2016).  As a result of the impacts on older adult health and healthcare costs, falls prevention and 

intervention has thus become a nationally urgent topic of interest (Moyer, 2012).  

 

Many falls are preventable, and risk factors can be mitigated through prevention efforts (National 

Center for Injury Prevention and Control, 2015; Rubenstein & Josephson, 2006).  Stevens (2005) 

noted that fall risks typically involve personal or environmental aspects.  Personal factors 

affecting fall risk include age, functional abilities, and chronic diseases.  Environmental aspects 

of fall risk tend to mean potential threats inside and outside the home, e.g., ice, poor lighting, or 

uneven steps (Connell, 1996).  Modifying such risk factors has the potential to reduce falls 

(Stevens, 2005).  Thus, entities such as the Centers for Disease Control and Prevention and the 

federal Department of Health and Human Services have begun providing resources and funding 

for communities to recognize and implement evidence-based fall prevention programs (National 

Center for Injury Prevention and Control, 2015).  Research on such programs indicates that 

multifaceted fall prevention programs are more effective than efforts that target a single risk 

factor (Gillespie et al., 2012).  Stepping On, a national evidence-based program on fall 

prevention, is designed to assist older adults to take control of their falls risk factors, explore 
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different coping behaviors, and encourage follow-through of safety strategies in everyday life 

(Strommen, 2015). 

 

The Stepping On program was originally developed by Lindy Clemson, OT, Ph.D., University of 

Sydney, Australia.  Participants in a randomized controlled trial of the 7-week intervention 

demonstrated a 31% reduction in falls compared to nonparticipants (Clemson, Cumming, 

Kendig, Swann, Heard, & Taylor, 2004).  In 2008, the program was adapted for U.S. audiences 

by Jane E. Mahoney, M.D., University of Wisconsin-Madison.  Dr. Mahoney’s research on the 

Stepping On program concluded a 50% reduction in falls and an average cost savings of $345.26 

net per program participant (Carande-Kulis, Stevens, Florence, Beattie, & Arias, 2015; 

Mahoney, 2015).  In 2010, the Wisconsin Institute for Healthy Aging (WIHA) was founded to 

support dissemination of the Stepping On and other evidence-based programs both statewide and 

nationwide (Mahoney, 2015).  Currently, the program has been identified as meeting the criteria 

for the highest level of evidence-based programs by the Administration for Community Living 

under Title III-D of the Older Americans Act (National Council on Aging, 2016).  Today, 

Stepping On is available in at least 22 states. 

  

A Brief Overview of the Stepping On Program 

 

In North Dakota (ND), falls remain the third leading cause of injury-related fatalities for all ages 

behind motor vehicle crashes and suicides (North Dakota Department of Health, 2011).  Between 

2009 and 2013, 89% of falls-related deaths among ND residents occurred among individuals 65 

years and older (North Dakota Department of Health, 2014).  There were 88 falls-related deaths 

among adults 65 years and older in 2013 (North Dakota Department of Health, 2014).  The 

majority of falls among older adults occur in their homes (North Dakota Department of Health, 

2011).  As a result of such patterns, the Stepping On fall intervention program was introduced in 

2012 by the state health department.  Local and state entities have partnered to implement this 

program by training county Extension educators and others and providing evaluation services 

(Strommen, 2015).  

 

Stepping On, as a community-based workshop, is offered as a two-hour workshop once a week 

for seven weeks using adult education and self-efficacy principles in a small-group setting 

(Clemson & Swann, 2008).  Older adults who attend include those who (a) are at risk of falling, 

(b) have a fear of falling, or (c) have fallen one or more times.  Additionally, individuals who are 

targeted for participation may live in a home, apartment, or other setting; have the ability to walk 

without help and do not typically use a walker, scooter, or wheelchair for mobility; and are able 

to cognitively understand and follow directions (Clemson & Swann, 2008).  Workshops are 

facilitated by two trained leaders who are professionals who work with older adults.  Following 

participation in the workshop, participants receive an individualized home visit or phone call and 

also a booster session after three months.  Stepping On highlights a variety of topics including 
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“falls and risk, strength and balance exercises, home hazards, safe footwear, vision and falls, 

safety in public places, community mobility, coping after a fall, and understanding how to 

initiate a medication review (medication risks)” (Clemson & Swann, 2008, p. 1). 

 

Theoretical models supporting fall prevention programs emphasize that multifaceted programs 

which attend to multiple fall risk factors including physical (e.g., strength), behavioral (e.g., safe 

footwear), and environmental (e.g., unsafe rugs) issues are most effective (Gillespie et al., 2012).  

The delivery model of the Stepping On program is based on social learning theory and adult 

education principles, suggesting that a small-group learning environment is best equipped to 

facilitate participant interaction, mutual learning and support, and growth in individual 

confidence and behavior change (Clemson & Swann, 2008).  Although evidence for the 

effectiveness of the program was demonstrated in a randomized controlled trial in Australia 

(Clemson et al., 2004), the published research literature on the program since then is quite 

limited.  The only additional published studies using participant outcome measures are quite 

recent, including two master’s theses and a technical report (Anderson, Dinozo, Enrile, & 

Hutchison, 2013; Bernard, Lambers, Jones, & Trice, 2015), as well as three community-level 

public health studies (Guse, Peterson, Christiansen, Mahoney, Laud, & Layde, 2015; Mahoney, 

2015; Peterson, Christiansen, Guse, & Layde, 2015) and a program cost-effectiveness study 

(Carande-Kulis, Stevens, Florence, Beattie, & Arias, 2015).  

 

Existing studies have focused primarily or exclusively on falls or fall injury-related outcomes, 

with findings showing fall reductions ranging from 31% to 50% at the individual level (Clemson 

et al., 2004; Mahoney, 2015) or between 8% and 9% at the community level (Guse et al., 2015), 

measured anywhere from 3 months to 14 months after the program.  Other variables studied 

include fall self-efficacy, fall-related prevention behaviors, and adherence to program 

recommendations, with mixed results.  Findings related to fall self-efficacy indicate that 

participants have either maintained confidence levels without a significant decrease (Anderson et 

al., 2013; Clemson et al., 2004) or shown a slight but significant decrease (Peterson et al., 2015).  

Program results regarding fall-related prevention behaviors suggest increased use of safety 

behaviors by program participants (Bernard et al., 2015; Clemson et al., 2004; Peterson et al., 

2015).  Finally, two studies indicate moderate to strong adherence to program recommendations 

regarding exercise, vision tests, and other strategies (Anderson et al., 2013; Clemson et al., 

2004).  

 

No published studies exist, according to our knowledge, of the Stepping On program facilitated 

in a community setting in cooperation with the Cooperative Extension Service.  Further, no study 

yet published has examined knowledge related to fall prevention or perceived value of the 

program although these are key program objectives.  Additionally, no peer-reviewed study of the 

program, other than the original Clemson et al. (2004) study, has analyzed outcomes by 

demographic subgroup or reported qualitative feedback from participants about the program 
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experience.  This study examines program value and learning-related variables that have been 

unstudied thus far, as well as practical program outcomes in a community setting linked with the 

Extension Service.   

 

Most older adults have a strong desire to maintain independence and mobility, but they may need 

support in the process of retaining strength and managing issues that may affect their risk of falls 

(Stevens, 2005).  Stepping On is a program designed to provide the needed support for older 

adults by improving knowledge of fall risk factors, providing strategies for safety behaviors, and 

facilitating community support. 

 

Purpose of the Study 

 

An in-depth review of programs and research related to falls prevention concluded the most 

effective fall intervention strategies used clinical assessment with risk factor reduction and 

patient follow-up (Shekelle et al., 2003).  Assessment of educational interventions meant to aid 

older adults can provide information on how participants perceive a program and what aspects of 

the program are working (DeBord, Roseboro, & Wicker, 1998; Kettner, Moroney, & Martin, 

2012).  

 

The purpose of this study was to collect information on demographic characteristics of program 

participants and their perceptions of the program’s value, as well as perceived outcomes related 

to knowledge and behavior associated with fall prevention.  In addition, participants furnished 

feedback to open-ended questions regarding their experience in the program.  This approach 

allowed for further assessment of how the Stepping On program affected participating older 

adults in its first two years of operation in North Dakota.  

 

Methods 

 

Program Participants and Study Procedures 

 

Stepping On was introduced to North Dakota in early 2012 through a partnership between a 

variety of state entities and senior-serving organizations across the state.  The initial phase of 

program start-up included designation of a sponsoring organization and certification of class 

leaders.  The next phase focused on training community class leaders who could bring the 

program to local senior populations.  Currently, there are over 70 trained class leaders from 29 

counties with backgrounds in health care or health education representing a range of 

organizations, such as public health, hospitals, long-term care, Extension, faith communities, and 

senior care providers.  Each class leader was trained in Stepping On course content, 

implementation, and evaluation procedures adopted for the project. 
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Participants in the program are senior individuals at risk of a fall who live in local communities 

that have a trained class leader to offer the program.  Since the program was launched in March 

2012, there have been 26 workshops conducted statewide with 308 individuals participating.  

Not all workshops have collected evaluation data.  As of March 2015, 12 counties have held 

Stepping On workshops with a total of 222 participants enrolled in 21 workshops where data 

were collected.  One hundred and eighty-two participants completed the program survey, giving 

a response rate of 82%.  All participants attended the program on a voluntary basis and 

participated in four or more sessions of the program to be included in the evaluation.   

 

Class leaders recruited individuals to their respective Stepping On workshops using the following 

participant criteria: (1) 65 years or older, (2) has had a fall in the past year, (3) is fearful of 

falling, (4) lives at home, and (5) does not have cognitive impairments.  Numerous marketing 

techniques were used to recruit participants, such as flyers, brochures, news releases, community 

announcements, and referrals from health care professionals.  Prospective participants who had 

physical or cognitive concerns or questions were asked to consult with their physician before 

attending the training.  In addition, if participants missed both sessions 1 and 2, they were 

encouraged to wait for another class because of missing key experiences and information. 

 

Class leaders were responsible for facilitating informed consent, distributing and collecting 

program surveys, and mailing the completed surveys to the state Extension office for evaluation.  

Data were entered in IBM SPSS Statistics 24 for analysis.  Those participating in Stepping On 

were asked to complete a retrospective self-report questionnaire administered at completion of 

the program.  Three months after completing the program, participants came together again to 

engage in a program “booster session,” and during that session, they were also encouraged to 

complete a follow-up survey.  This post-program retrospective study design with a 3-month 

follow-up assessment was adopted for several reasons.  First, the retrospective design provided a 

practical, valid approach to assess for program outcomes, control for concerns about response-

shift bias, and account for lack of familiarity with program content among participants (Nimon, 

Zigarmi, & Allen, 2011).  Additionally, this study design was easy to administer in a 

community-based setting among staff with limited research experience while also maximizing 

the capture of data from participants.  Finally, the study design met the need to operate in an 

environment with no designated evaluation funding and yet meet the objectives of state 

personnel who desired greater information on program outcomes.  No incentives were provided 

for survey completion.  The study was reviewed and approved by the North Dakota State 

University Institutional Review Board (IRB).  

 

Study Measures 

 

The retrospective post-program questionnaire utilized for this study was developed as a program 

evaluation instrument based on the objectives and content of the Stepping On program.  The 



Fall Prevention and the Stepping On Program   105 
 

Journal of Human Sciences and Extension  Volume 5, Number 3, 2017 

developed measure offered a more substantial approach than the existing assessments which 

accompanied the program itself, which were limited to single-session assessments of program 

satisfaction.  The questionnaire included 6 questions on demographic characteristics of 

participants, 5 questions on perceived value and impacts of the program (4 open-ended response 

questions), 7 questions focused on knowledge related to fall risk factors addressed in program 

content, and one question on prior fall experience.  The follow-up survey repeated the question 

on fall experience (since the workshop) and included 9 questions on behavioral steps to minimize 

fall risks, and 4 questions on perceived value and impacts of the program after three months.  

 

Demographics.  Demographic characteristics assessed in the study included sex, age, race/ethnic 

background, family status, household population, and residential setting.  Additional background 

information included workshop location and if the participant had experienced a fall in the last 

year, and if so, the cause of the fall.  The information on cause of the fall was categorized based 

on a thematic analysis of data provided.   

 

Perceived program value and impacts.  Both the post-program and follow-up questionnaire 

included a single question assessing perceived program impact.  In the first survey, perceived 

program impact was measured using a question that assessed participant learning on a 5-point 

scale from 1 (nothing) to 5 (a lot).  The follow-up survey utilized a question that assessed fall 

risk reduction using a 5-point Likert scale from 1 (not at all) to 5 (a great deal).  In addition, 

further impacts were assessed using open-ended questions on each survey that asked about most 

important things learned, planned behavior changes, and other feedback.  

 

Knowledge related to fall prevention.  Participant knowledge regarding risk factors related to 

fall prevention was measured using a retrospective self-report measure based on the content of 

Stepping On.  Seven items using a 5-point Likert scale ranging from 1 (low) to 5 (high) were 

measured and included items such as “my understanding of how vision can influence the ability 

to get around safely” and “my understanding of the relation between medications and falls.”  

These 7 items were grouped into a scale on fall prevention knowledge with a composite mean 

score.  Cronbach’s alpha for the scale was 0.91 at pre-test and 0.89 at post-test.  

 

Behavioral steps linked to fall prevention.  Behavioral actions taken by participants to minimize 

fall risk were measured at three months follow-up using a self-report mechanism.  Nine items 

were included using a dichotomous no (0) or yes (1) response to each item.  Sample items 

included whether participants “had a regular eye exam” or “practiced exercises routinely” in the 

three months following completion of the program.  

 

Qualitative participant feedback.  Participants were asked to share responses to the following 

questions: (1) Which of your behaviors are you most likely to change?  (2) List the three most 

important things you learned in this workshop.  (3) Other comments on the workshop.   
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Findings 

 

Findings highlight the views of older adult participants regarding the Stepping On program’s 

value, perceptions of program impacts on knowledge and behavioral actions linked to fall 

prevention, and the influence of demographic variables on knowledge and feelings about 

program value. 

 

Program Participants 

 

A total sample of 182 older adult participants completed the initial post-program questionnaire.  

Seventy-five percent of respondents were women, while 21% were men.  The mean age was 

76.72 years (SD = 10.1 years).  The majority of respondents (90.7%) reported themselves as 

Caucasian, followed by American Indian or Alaska Native (2.2%) and Asian or Asian-American 

(1.6%).  Forty-five percent of participants reported their family status as being widowed, 

followed by married (33%), divorced or separated (10.4%), and never married (6.6%).  Among 

participants, 57.1% of respondents reported living alone, followed by living with one other 

person (36.3%), and living with two other persons (0.5%).  Nearly half (46.7%) reported living 

in a city (or its suburbs), followed by a small town (37.9%), and a rural setting (10.4%) (Table 

1).  Seventy-two individuals also completed the follow-up survey (39.6% of overall sample). 

 

Table 1.  Demographics Table for Pre- and Post-Evaluation (N = 182) 

Variable N (%) 

Gender  

Male 38 (20.9) 

Female 136 (74.7) 

No response 8 (4.4) 

Age  

Younger than 64 16 (8.8) 

65 to 74 43 (23.6) 

75 to 84 73 (40.1) 

85 and older 40 (22) 

No response 10 (5.5) 

Race  

White 165 (90.7) 

Hispanic 1 (0.5) 

American Indian/Alaska 

Native 

4 (2.2) 

Asian 3 (1.6) 

No response 9 (4.9) 

Family Status  

Married 60 (33) 

Divorced/Separated 19 (10.4) 

Widowed 81 (44.5) 

Never Married 12 (6.6) 

No Response 10 (5.5) 
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Variable N (%) 

Living Circumstances  

Lives alone 104 (57.1) 

Lives with 1 person 66 (36.3) 

Lives with 2+ persons 1 (0.5) 

No Response 11 (6) 

Residence  

City or city suburbs 85 (46.7) 

Small town 69 (37.9) 

Rural 19 (10.4) 

No response 9 (4.9) 

 

Prior Fall Experience  

 

Participants were further asked if they had experienced a fall in the last year, and 46.2% of the 

older adults indicated “yes” (53.8% stated “no”).  Of those who had experienced a fall, 23 

identified it as being due to a missed step or stumble for varying reasons (29.1%), 14 said it was 

due to slipping on ice or snow (17.7%), 10 stated it was due to missing a step on stairs (12.6%), 8 

noted it was due to a “balance” concern (10.1%), 7 due to tripping over an item (e.g., rug, chair) 

(8.9%), 7 said it was because of an uneven walking surface (8.9%), 5 indicated it was because of 

footwear issues (6.3%), 5 stated it was due to physical injuries (e.g., hurt ankle) (6.3%), and 

others noted dizziness or other issues that contributed to the fall (Table 2).  The responses to this 

question were open-ended. 

 

Table 2. Fall Reasons for Older Adults in the Year Before Program Participation (N = 79) 

Identified Reason for Fall N % 

General misstep or stumble (being careless, feet tangled, etc.) 23 29.1% 

Slipping on ice or snow 14 17.7% 

Missed a step on stairs 10 12.7% 

Balance difficulties 8 10.1% 

Tripping over item (e.g., rug, chair) 7 8.9% 

Uneven walking surface  7 8.9% 

Footwear issues 5 6.3% 

Physical injury (e.g., hurt ankle, bad back) 5 6.3% 

 

Perceived Value of the Program 

 

Older adults participating in Stepping On expressed high levels of support for what they learned 

overall.  They responded to a single-item question on a 5-point scale regarding how much they 

learned overall, and this variable showed a moderate amount of skewness, as assessed by the 

Shapiro-Wilk’s test (p < .05), though visual examination of the Normal Q-Q plot showed 

approximate normal distribution, so both the mean and median statistics are reported here.  

Participants indicated they gained much from what they learned in the session (M = 4.68; SD = 
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0.58), with Mdn. = 5 (IQR = 4 – 5).  Thus, 73.7% of participants indicated they learned “a great 

deal” from their participation in the sessions, followed by those who felt they gained significant 

value (20.5%) and some value (5.8%) in what they learned. 

 

Participant scores on the follow-up survey to an additional item on program value were not 

normally distributed, as assessed by the Shapiro-Wilk’s test (p < .05), but again visual 

examination of the Normal Q-Q plot suggested normal distribution.  On this 5-point scale, older 

adults who responded felt that the program helped them to reduce their risk of falls very 

substantially (M = 4.07; SD = 0.6), with Mdn. = 4 (IQR = 4 – 4).  In their responses, 88.4% of 

participants stated that they felt the program helped to reduce their fall risk “very much” or “a 

great deal,” while an additional 10.1% felt that it helped “to some extent.”  

 

Perceived Program Impacts on Knowledge Related to Fall Prevention 

 

Older adults in the Stepping On program were asked to complete a retrospective assessment of 

their specific knowledge related to risk factors influencing falls following program completion.  

These areas of knowledge are linked with specific fall risk factors that can be addressed or 

modified by adult learners after the program experience.  By assessing the older adults’ 

perceptions of their knowledge levels both prior to and following the program, it is then possible 

to gain further insight into how their experience in the program may have impacted their 

knowledge gain.  Participants responded to seven items on a 5-point Likert scale with response 

options ranging from 1 (low) to 5 (high).  The average mean knowledge scores on each item 

from “before participation” were compared with the scores from “now, after participation,” 

making it possible to do a statistical comparison of the differences in knowledge level before and 

after program participation.  Steps were first taken to assess whether the data met the statistical 

assumptions associated with this type of analysis.  First, no significant outliers were discovered 

in the difference scores between the paired observations for each variable.  Also, the difference 

scores on each item for the pre- and post-program ratings were calculated and were 

approximately normally distributed, as assessed by visual inspection of the Normal Q-Q Plot.  

Thus, since assumptions were met and it is a robust test statistic, a paired sample t-test analysis 

was conducted to perform the comparisons and examine whether the program had any impact on 

participant knowledge levels regarding fall risk factors.  

 

The study findings indicate that participants described largely positive impacts as a result of 

participating in the Stepping On program.  Table 3 includes the average mean knowledge scores 

and standard deviations before and following the program, as well as mean score differences, t-

test findings, and effect sizes.  A set of paired sample t-test analyses showed substantial increases 

in participant knowledge of fall risk factors for each item measured and each of the before-and-

after mean comparisons was significant (p < .05).  The mean scores for self-reported knowledge 

levels of fall risk factors after participation thus increased significantly versus the mean scores 
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for knowledge levels before the program.  Following the program, participants felt much more 

knowledgeable about vision and falls, balance, home safety hazards, safe footwear, and other fall 

risk issues (Table 3).  The largest gains occurred in participant awareness of the importance of 

balance and strength exercises for fall prevention (M = 2.79 before program versus M = 4.75 

after program) and confidence in understanding how to apply safe movement strategies to avoid 

falls (M = 2.89 before program versus M = 4.60 after program).  Effect sizes were calculated 

using Cohen’s d and indicated large program effects on knowledge gain ranging from 2.10 to 

2.68. 

 

Table 3.  Differences in Knowledge of Fall Risk Scores Before and After Participation in the 

Stepping On Program 
 Before 

Participation 

Now, After 

Participation 

     

Knowledge 

Item 

 

M 

 

SD 

 

M 

 

SD 

 

df 

 

t 

 

N 

Mean 

difference 

Cohen’s 

d 

Importance 

of vision and 

falls 

 

3.06 

 

1.08 

 

4.61 

 

.60 

 

152 

 

-17.50 

 

153 

 

1.56* 

 

2.13 

Importance 

of exercises 

and falls 

 

2.79 

 

1.03 

 

4.75 

 

.58 

 

158 

 

-22.83 

 

159 

 

1.97* 

 

2.68 

Awareness 

of hazards at 

home  

 

3.01 

 

1.12 

 

4.67 

 

.61 

 

157 

 

-18.49 

 

158 

 

1.66* 

 

2.23 

Safe 

footwear 

and falls 

 

3.18 

 

1.03 

 

4.72 

 

.49 

 

157 

 

-17.89 

 

158 

 

1.54* 

 

2.18 

Applying 

safety 

strategies  

 

2.89 

 

1.00 

 

4.60 

 

.60 

 

157 

 

-19.91 

 

158 

 

1.72* 

 

2.32 

Relation of 

medication 

and falls  

 

3.03 

 

1.11 

 

4.64 

 

.62 

 

158 

 

-18.34 

 

159 

 

1.60* 

 

2.21 

Bone health 

and falls 

 

3.19 

 

1.09 

 

4.67 

 

.61 

 

158 

 

-17.38 

 

159 

 

1.48* 

 

2.09 

*p < .05 

 

Behavioral Actions Linked to Fall Prevention 

 

Following involvement in Stepping On, older adults were given a follow-up survey three months 

later and answered 9 yes/no questions regarding behavioral steps linked to fall prevention.  A 

simple frequency analysis was conducted to determine the proportion of participating adults who 

pursued specific behaviors associated with fall prevention following the program.  Participants 

were not asked about these behaviors before the program so there is no baseline for comparing 

participant actions; however, the findings reported provide insight into how participants followed 

up on specific behavioral steps. 
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Figure 1 highlights behavioral steps linked to fall prevention taken by participating older adults.  

Among those who completed the follow-up survey (N = 72), 69.4% reported having had a 

regular eye exam, and 58% indicated that they had talked with a vision expert about improving 

their vision.  With respect to exercise, 66.7% of participants noted that they had been practicing 

exercises taught in the class routinely.  Participants responded strongly to the topic of home 

safety hazards, with 95.8% of the adults stating that they had assessed their home environment 

for safety hazards, and 87.3% indicating they had made adaptations or adjustments to reduce 

home safety hazards linked to falls.  Eighty-four percent of respondents said that they considered 

safety features in choosing footwear since the workshop.  The highest percentage of adults taking 

specific actions related to mobility approaches, with 100% of the adults declaring that they 

practiced safe mobility techniques following program involvement.  Finally, 70% of participants 

had learned more about the possible side effects of medications, while 81% of the adults 

calculated and made adjustments to their intake of vitamin D and calcium if it was needed.  

 

In the three months since the workshop, 21.1% of older adults indicated that they had 

experienced a fall.  This finding was less than half of the percentage that had fallen in the year 

prior to the workshop.  Among those who fell, the primary reasons cited were ice or snow, loss 

of balance, lack of attention, or a home safety issue.  Although the percentage of participants 

who fell in the three month period (21.1%) cannot be directly compared to the percentage who 

fell in the year prior to the workshop (46.2%) since those who responded following the workshop 

were a subset of participants and the time periods were different, the contrast is interesting to 

consider and further exploration of this outcome would be recommended.    

 

Figure 1.  Behavioral Steps Linked to Fall Prevention 

Note: N for each item is available from the authors. 
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Demographic Influences on Participant Learning 

 

Another question of interest for this study was whether participant learning about fall prevention 

was associated with any of the demographic variables assessed in the study.  The demographic 

items examined as independent variables in this analysis were gender, age, family status, number 

of persons in the household, residential location, and whether the person experienced a fall in the 

last year.  Two dependent variables, a single-item measure of overall participant learning and a 

composite measure of the participant’s gain in fall prevention knowledge, were utilized in the 

statistical analysis.  The measure of knowledge gain regarding fall prevention was calculated as a 

composite mean score of the difference between pre- and post-workshop knowledge scores on 7 

items pertaining to fall risk.  This measure showed approximately normal distribution based on 

visual inspection of the Normal Q-Q Plot.  A series of statistical analyses using analysis of 

variance (ANOVA) were conducted to explore the influence of each demographic independent 

variable on participant responses to the program.  

 

Independent variables that were dichotomous included gender, number of persons in the 

household (alone versus two or more persons), and experience of a fall in the last year (no or 

yes).  Age included four categories (ages 30 to 64; ages 65 to 74; ages 75 to 84; and age 85 or 

over).  Participant family status included three categories (married; widowed; and divorced, 

separated or never married).  Finally, residential location also included three categories (rural, 

small town, and city).  The significance level for p was set at .05 for the statistical analyses. 

The first set of analyses used ANOVA to assess whether the identified demographic variables 

had any meaningful association with overall participant learning.  No statistically significant 

relationship was identified between participant gender, age, family status, number of persons in 

the household, residential location, or fall experience in the past year to the measure of overall 

participant learning.  In other words, the analyses suggest that these particular variables do not 

significantly influence how participants rate their overall learning after participation in the 

Stepping On program.  

 

Additionally, a series of ANOVAs were calculated for each independent variable in relation to 

the dependent variable of participant knowledge gain related to fall prevention.  Again, there 

were no statistically significant associations that emerged between participant knowledge gain 

and any of the demographic variables noted above that were used in the analysis.  Thus, the 

amount of knowledge that participants perceive they gain following program participation does 

not seem to vary significantly due to gender, age, number of persons in the household, previous 

fall experience, or any of the other factors assessed.  
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Qualitative Responses to the Program by Older Adults 

 

Participants were asked to respond to a brief series of open-ended questions at the end of the 

program.  These responses were grouped for each question and analyzed for key themes that 

emerged in the answers.   

 

Behavioral changes most likely to be made.  Participants identified three or four behavioral 

steps as most likely to change.  First, participants indicated they were most likely to continue or 

increase the balance and strength exercises learned in the program, as well as walk more in 

general to increase strength.  One participant stated, “I will continue exercises because I feel I 

am safer since I started.”  Another behavior change many participants stated they were likely to 

make was to practice safe mobility techniques.  Specific mobility actions shared by participants 

included walking heel-to-toe, scanning ahead when walking, and being aware of uneven surfaces 

so as to avoid falls.  Finally, doing things more slowly and cautiously, and addressing home 

safety issues were additional steps participants were likely to take to reduce the risk of falls. 

 

Important concepts learned in the program.  Participants were asked a question about the most 

important things learned both at the immediate end of the program and three months after the 

program.  At the end of the program, the participants overall cited the topics of exercise and safe 

mobility techniques as the areas of most significant learning.  Two other areas mentioned 

frequently by participants were medications and home safety. 

 

Responses to the follow-up survey three months later showed consistency.  Again, the most 

frequently cited topic by participants was safe mobility techniques and included comments, such 

as (1) how to stand from a sitting position, (2) how to get up from a fall, and (3) getting in and 

out of a car safely.  Another area mentioned by participants was exercises, including comments 

about the importance of practicing exercises routinely to maintain improvements in strength and 

balance.  Further, home safety was a frequently stated topic, including comments about 

improving the safety of their homes and being constantly aware of potential hazards. 

 

General comments on the workshop.  Overall, the comments were very positive with three 

themes emerging: (1) Participants perceived the workshop to be a valuable learning experience, 

(2) The workshop leaders and guest experts contributed greatly to workshop effectiveness, and 

(3) The small group format contributed positively to participants’ experience.  The following 

quotes represent participant responses: 

 

 “This was a wonderful workshop and I recommend it to other people.  My balance 

has improved.” 

 “The time was well spent and topics were of value to me to preserve my health and  

 mobility.” 
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 “A program such as this one gives me courage to keep living my life.” 

 “Presenters were excellent, encouraging, and professional.” 

 “Great class, great leaders, great environment, highly recommend this class!” 

 “We had the right number of people to have good discussion.” 

 “Nice to hear other participants’ comments, socializing was nice, too!” 

 

Discussion 

 

Fall-related injuries among older adults are a major public health concern due to the impacts on 

older adult health and quality of life and the direct costs to the health care system.  However, 

falls are largely preventable, and state and federal entities are providing resources and funding to 

recognize and implement evidence-based fall prevention programs at the community level.  This 

study suggests the Stepping On program has significant and positive benefits for participants in a 

community-based setting.  

  

The findings from this study originated from the initial two years of implementation of the 

program.  At the time this project originated in 2012, only one other published study on the 

program existed, thus comparative information based on research was very limited.  We provide 

a brief review of findings from this study and linkages with other research on the Stepping On 

program that has been published recently.  

 

In this study, 46.2% of participants at baseline indicated they had fallen in the previous year, 

while 65.3% indicated a fall in the previous year in the original Clemson et al. study (2004).  No 

other study on the program has identified fall reasons for older adults based on our review, yet 

the “fall reasons” were identified and included in this study (see Table 2).  Since the reasons for 

falling can include a number of factors ranging from personal injury such as a hurt ankle 

(physical) to slipping on ice (environmental), we suggest it can be helpful to know such 

information for purposes of targeting prevention strategies to fall sources that individuals 

encounter.  Only one out of five (21.1%) participants who responded to the follow-up survey at 

three months had fallen during that time period, suggesting a possible reduction in falls, but this 

finding needs further study with more careful assessment and a longer time frame for follow-up. 

  

Fall self-efficacy, which essentially measures a person’s confidence related to fall risk, has been 

measured in some of the existing research on this program.  Past results indicated that program 

participants maintained confidence or had only slight reductions in their fall self-efficacy, while 

nonprogram participants showed declines in their fall self-efficacy after a year (Anderson et al., 

2013; Clemson et al., 2004), although the most recent study showed a slight but significant 

increase in fear of falling (Peterson et al., 2015).  Anderson et al. (2013) utilized a researcher-

developed measure of fall-related confidence and reported that participants self-reported 

increased levels of confidence in preventing a fall.  Similarly, at three months follow-up, nine out 
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of ten participants in our study reported that they strongly felt the program had helped them to 

reduce their fall risk.  

 

Participant use of fall-related prevention behaviors is another variable that research on the 

Stepping On program has included.  In three existing studies, researchers found small but 

significant increases in the use of fall prevention safety behaviors by program participants 

(Anderson et al., 2013; Clemson et al., 2004; Peterson et al., 2015).  In our study, though there 

was no baseline measure (similar to Clemson et al., 2004) of fall-related prevention behavior, 

participants at three months follow-up reported engaging in a wide array of safety behaviors 

related to fall prevention (e.g., routinely practicing their exercises [66.7%]; see Figure 1).  

Though only 43 percent of our participants completed the follow-up survey, the findings that 

exist are encouraging and confirm previous studies that show positive effects on fall-related 

prevention behaviors.  Our study adds to this information by demonstrating that similar results 

can occur when the program is implemented in a community setting by Extension staff and other 

local partners.  

 

Among the unique outcomes studied in this project that have not been examined in previous 

research on the Stepping On program, we included measures of fall prevention knowledge, 

perceived value of the program, and variations by selected demographic factors.  Qualitative 

feedback from participants was also reported in this research study, which has not been included 

in previous studies.  The study findings indicate the program has made a positive impact in the 

level of knowledge related to fall risk factors and prevention and in the substantial follow-

through on behavioral steps designed to minimize fall risk.  As it has been suggested that 

increasing participant knowledge of fall risk and prevention behaviors is a core program 

objective, we felt it curious that it has not been examined previously, but this study does show 

that the program has positive impacts in this area.  Another important finding from the study 

showed overall participant learning and participants’ perceived knowledge gain following 

program completion were not significantly influenced by participant gender, age, family status, 

number of persons in the household, residential location, or fall experience in the past year.  This 

pattern suggests Stepping On is an appropriate and effective intervention approach for a large 

portion of community-dwelling older adults.  The qualitative participant feedback also revealed 

the program to be a valuable learning experience, with key elements such as the small group 

format and use of guest experts contributing positively to the participants’ experience.  

 

While findings associated with this program evaluation are encouraging, the limitations in this 

study should also be mentioned.  The sample population was not highly diverse, consisting of 

mostly Caucasian, older women, though there was variation across family status, residential 

location, and other factors.  Therefore, further research with a broader cross section of the 

population will be necessary to assess whether outcomes are similar with other segments of the 

older adult population.  Also, using a retrospective post-then-pre design has received some 
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critique, so further assessment using other research methods is recommended.  There was no 

baseline measure of specific behaviors associated with falls prevention obtained before the 

program to compare to participant actions taken after completing the program.  However, the 

follow-up survey findings seem to indicate the Stepping On program is having a positive impact 

on participants taking behavioral actions linked to fall prevention.  Finally, the response to the 

three-month follow-up survey was fairly limited, and it may be that those who responded were 

those participants who were more likely to engage in fall prevention behaviors.  

 

Implications and Applications 

 

The overall positive evaluation of Stepping On should serve as a motivational influence for 

current class leaders and their sponsoring organizations to continue offering the workshops in 

their respective communities.  In addition, other organizations evaluating the possibility of 

offering Stepping On as a new program in their communities may benefit from the availability of 

such findings to use in their decision-making processes.  As the Stepping On program continues 

to grow, falls-related injuries and deaths should be monitored to determine the statewide impact 

of this program.  A few implications for Extension and community settings are discussed, as well 

as implications for research and programming generally with regard to this program. 

 

Implications for Extension and Community Settings 

 

To launch the program’s implementation, the Extension Service was approached as a key partner 

when the state health department sought to implement a fall prevention program statewide.  After 

the implementation phase began, the Extension Service was further identified as an entity that 

could assist with the challenging process of program evaluation and reporting on a limited 

budget.  Within the state, this initial evaluation data will be relevant in showing results and 

developing new partnerships to grow the Stepping On program, which in turn can result in 

increased participant enrollment, an increased number of workshops offered, and an increased 

number of counties offering the program.  The goal should be to build stronger relationships 

between clinical and community-based settings, fostering a more coordinated approach to falls 

prevention in the state.  As these next steps are taken, we hope to adapt the evaluation and use a 

more rigorous approach to examine the longer-term impacts of Stepping On.  

  

The findings of the project should also be useful to Extension Service personnel interested in 

implementing a falls prevention program, such as Stepping On, by better understanding potential 

opportunities and challenges.  Establishing a strong set of partnerships was a key factor to the 

program being launched and delivered effectively, allowing for the leveraging of resources such 

as time, expertise, and funds.  The local health department agency had grant funding for training 

of class leaders, which covered the registration fees and travel costs for participants.  Easing the 

financial burden for participants (including Extension staff) and their sponsoring organizations 
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was a necessary motivational approach to encourage involvement in this new program.  Each 

entity brought resources to the partnership for implementing the program.  The state health 

department also held the program license and was responsible for overall program 

administration.  The Extension Service was able to provide program evaluation and the 

educational expertise and geographical reach of county Extension agents who became trained as 

class leaders.  Local Extension agents formed new partnerships with local health and senior 

service providers to co-deliver the workshops.  These local partnerships helped ease the time 

burden involved in delivering the workshops and also opened the door for new collaborative 

initiatives.  In a rural state with many counties having a higher percentage of elderly residents, 

the Stepping On program has garnered the interest and support of key community leaders and 

funders, such as county commissioners.   

 

The Extension Service was asked to design an evaluation approach quickly after the program 

launched.  The use of a retrospective study design for program evaluation may fit well with 

requirements for program evaluation and reporting that are common in the Extension setting.  

Additionally, it also seems to provide a good “fit” with the resources and abilities of Extension 

and other programming staff working at a practice level or program operations level in the local 

community context.  Though there are challenges, it seems possible to both implement a fall 

prevention program with Extension support and collect information that will be useful for 

evaluation and reporting as needed.  

 

Implications for Fall Prevention Research and Programs 

 

Findings from this study that merit additional consideration and exploration with regard to 

application and interventions related to fall prevention include the following:  

 

 It is possible to implement an evidence-based fall prevention program, such as 

Stepping On, in a community-based setting with older adults.  The ability to support 

such a program is furthered by developing local partnerships with adult-serving 

entities, cooperative local government, and educational institutions such as 

Cooperative Extension. 

 In this study, nearly half of older adults had experienced a fall in the previous year 

due to a variety of reasons.  Assessing fall experience and the reasons for such 

incidents can inform the context in which such a program is implemented and provide 

focus for discussion during sessions of the program so that key fall risks are 

addressed. 

 Participants expressed high levels of satisfaction with the program and selected 

elements such as small group discussion and presentations by guest experts in each 

topic area.  These elements are part of the evidence-based model for Stepping On, and 
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the positive response suggests the value of fidelity to elements of the program model 

when operating an evidence-based educational program.   

 The findings indicated significant changes in participant knowledge of fall risk topics 

for participants before and after their involvement in Stepping On.  The topics that 

showed the highest gains based on effect size, such as balance and strength exercises 

and safe mobility techniques, were also those mentioned as being of most importance 

by participants three months following the program.  While all topics covered in the 

program are valuable, these findings may suggest that these topic areas are of primary 

importance or furnish the most opportunity for participant learning and application.  

 While only about 40 percent of participants completed the follow-up survey, a high 

proportion of those responding (between 60 and 100 percent on each item) noted that 

they had taken specific behavioral steps to reduce fall risk.  Strategies to remind 

participants of lessons learned and encourage follow-up actions to reduce fall risk 

would be valuable to explore and implement between the end of the program and the 

booster session three months later.  

 Study findings showed that demographic factors, such as age, gender, family status, 

number of persons in the household, residential location, and previous fall experience 

in the past, did not have a meaningful association with overall participant learning or 

perceived knowledge gain regarding fall prevention.  This pattern increases 

confidence that the program can be implemented and be successful with older adults 

across a wide range of such conditions.  

 

These implications and others that emerge from the implementation and assessment of the 

Stepping On program provide a variety of points to consider when pursuing and implementing 

educational interventions for fall prevention with older adults.  

 

In conclusion, this study demonstrates the effectiveness of the Stepping On program in assisting 

older adults to gain a greater awareness of fall risk factors, take control of their fall risk factors, 

explore different coping behaviors, and follow through on safety strategies in everyday life.  As 

the Baby Boom generation continues to age, interventions designed to assist them in maintaining 

independence, mobility, and quality of life will be increasingly important.  The Extension 

Service can function as a critical and effective partner in facilitating such programs and bringing 

their benefits to the lives of older adults.  

 

References 

 

Anderson, D. D., Dinozo, B. E., Enrile, H. V., & Hutchison, B. A. (2013). Increasing fall self- 

efficacy and awareness of fall risks among community-dwelling older adults. Master’s 

Theses and Capstone Projects, 70. Retrieved from http://scholar.dominican.edu/masters-

theses/70/ 



Fall Prevention and the Stepping On Program   118 
 

Journal of Human Sciences and Extension  Volume 5, Number 3, 2017 

Bernard, A., Lambers, S., Jones, K., & Trice, L. (2015). TriHealth fall prevention study: An 

analysis of the effects of the Stepping On fall prevention program when paired with a 

CAPS certified home visit and home modifications. Columbus, OH: Emergency Medical 

Services Division, Ohio Department of Public Safety. Retrieved from 

http://www.publicsafety.ohio.gov/links/ems_grant-report-TriHealth-Fall-Prevention-

Study.pdf.  

Burns, E. R., Stevens, J. A., & Lee, R. (2016). The direct costs of fatal and non-fatal falls 

among older adults—United States. Journal of Safety Research, 58, 99–103. Retrieved 

from http://www.sciencedirect.com/science/article/pii/S0022437516300172. 

doi:10.1016/j.jsr.2016.05.001 

Carande-Kulis, V., Stevens, J. A., Florence, C. S., Beattie, B. L., & Arias, I. (2015). A cost- 

benefit analysis of three older adult fall prevention interventions. Journal of Safety 

Research, 52, 65–70. Retrieved from http://www.sciencedirect.com/science/article 

/pii/S0022437514001170. doi:10.1016/j.jsr.2014.12.007  

Centers for Disease Control and Prevention [CDC]. (2003). Public health and aging: Nonfatal 

fall-related traumatic brain injury among older adults—California, 1996–1999. Morbidity 

and Mortality Weekly Report, 52(13), 276–278. Retrieved from http://www.cdc.gov 

/mmwr/preview/mmwrhtml/mm5213a3.htm.  

Centers for Disease Control and Prevention [CDC], National Center for Injury Prevention and 

Control. (2006). Web-based injury statistics query and reporting system (WISQARS). 

Retrieved from https://www.cdc.gov/injury/wisqars/index.html  

Centers for Disease Control and Prevention [CDC], National Center for Injury Prevention and 

Control. (2015). Web-based injury statistics query and reporting system (WISQARS). 

Retrieved from https://www.cdc.gov/injury/wisqars/index.html  

Clemson, L., Cumming, R. G., Kendig, H., Swann, M., Heard, R., & Taylor, K. (2004). The 

effectiveness of a community-based program for reducing the incidence of falls in the 

elderly: A randomized trial. Journal of the American Geriatrics Society, 52(9), 1487–

1494. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/15341550. 

doi:10.1111/j.1532-5415.2004.52411.x 

Clemson, L., & Swann, M. (2008). Stepping On: Building confidence and reducing falls. A 

community-based program for older people. Sydney, Australia: Sydney University Press.  

Connell, B. R. (1996). Role of the environment in falls prevention. Clinics in Geriatric 

Medicine, 12(4), 859–880. 

Chung, M. C., McKee, K. J., Austin, C., Barkby, H., Brown, H., Cash, S., . . . Pais, T. (2009). 

Posttraumatic stress disorder in older people after a fall. International Journal of 

Geriatric Psychiatry, 24(9), 955–964. Retrieved from http://onlinelibrary.wiley.com 

/doi/10.1002/gps.2201/abstract. doi:10.1002/gps.2201  

DeBord, K., Roseboro, J. D., & Wicker, K. M. (1998). Creative approaches to parenting 

education. Journal of Extension, 36(5), Article 5FEA1. Retrieved from http://www.joe 

.org/joe/1998october/a1.html 



Fall Prevention and the Stepping On Program   119 
 

Journal of Human Sciences and Extension  Volume 5, Number 3, 2017 

Downton, J. H., & Andrews, K. (1990). Postural disturbance and psychological symptoms 

amongst elderly people living at home. International Journal of Geriatric Psychiatry, 

5(2), 93–98. doi:10.1002/gps.930050206  

Gillespie, L. D., Robertson, M. C., Gillespie, W. J., Sherrington, C., Gates, S., Clemson, L. M., 

& Lamb, S. E. (2012). Interventions for preventing falls in older people living in the 

community. Cochrane Database of Systematic Reviews, 9, Art. No.: CD007146. 

Retrieved from http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007146 

.pub3/pdf. doi:10.1002/14651858.CD007146.pub3  

Guse, C. E., Peterson, D. J., Christiansen, A. L., Mahoney, J., Laud, P., & Layde, P. M. (2015). 

Translating a fall prevention intervention into practice: A randomized community trial. 

American Journal of Public Health, 105(7), 1475–1481. Retrieved from 

https://www.ncbi.nlm.nih.gov/pubmed/25602891. doi:10.2105/AJPH.2014.302315 

Hosier, A. F., & Setari, A. (2013). Stand Up to Falling: A multi-component fall prevention  

Extension program. The Forum for Family and Consumer Issues, 18(1). Retrieved from 

http://www.ncsu.edu/ffci/publications/2013/v18-n1-2013-spring/hosier-setari.php  

Kettner, P. M., Moroney, R. M., & Martin, L. L. (2012). Designing and managing programs: An 

effectiveness-based approach (4th ed.). Thousand Oaks, CA: Sage. 

Mahoney, J. E. (2015). “Stepping On”: Stepping over the chasm from research to practice. 

Frontiers in Public Health, 2, 1–2. Retrieved from http://journal.frontiersin.org/article 

/10.3389/fpubh.2014.00148/full. doi:10.3389/fpubh.2014.00148 

Moyer, V. (2012). Prevention of falls in community-dwelling older adults: U.S. Preventive 

Services Task Force Recommendation Statement. Annals of Internal Medicine, 157(3), 

197–204. doi:10.7326/0003-4819-157-3-201208070-00462 

National Center for Injury Prevention and Control. (2015). Preventing falls: A guide to 

implementing effective community-based fall prevention programs (2nd ed.). Atlanta, GA: 

Centers for Disease Control and Prevention. Retrieved from https://www.cdc.gov 

/homeandrecreationalsafety/pdf/falls/fallpreventionguide-2015-a.pdf  

National Council on Aging. (2016). Title III-D highest tier evidence-based health 

promotion/disease prevention programs [report]. Retrieved from https://www.ncoa.org 

/resources/ebpchart/ 

Nimon, K., Zigarmi, D., & Allen, J. (2011). Measures of program effectiveness based on 

retrospective pretest data: Are all created equal? American Journal of Evaluation, 32(1), 

8–28. doi:10.1177/1098214010378354  

North Dakota Department of Health. (2011). North Dakota injury prevention plan, 2010. 

Bismarck, ND: Division of Injury Prevention and Control, North Dakota Department of 

Health. Retrieved from https://www.ndhealth.gov/injury/Publications/IPC%20Plan%20 

Final%202010.pdf  

North Dakota Department of Health. (2014). Vital statistics data. Bismarck, ND: Division of 

Vital Records, North Dakota Department of Health. 

  



Fall Prevention and the Stepping On Program   120 
 

Journal of Human Sciences and Extension  Volume 5, Number 3, 2017 

Peterson, D. J., Christiansen, A. L., Guse, C. E., & Layde, P. M. (2015). Community translation 

of fall prevention interventions: The methods and process of a randomized trial. Journal 

of Community Psychology, 43(8), 1005–1018. Retrieved from http:/nor/onlinelibrary. 

wiley.com/doi/10.1002/jcop.21728/full. doi:10.1002/jcop.21728 

Pew Research Center. (2010). Baby boomers retire. Retrieved from http://pewresearch.org 

/databank/dailynumber/?NumberID=1150  

Roudsari, B. S., Ebel, B. E., Corso, P. S., Molinari, N. A. M., & Koepsell, T. D. (2005). The 

acute medical care costs of fall-related injuries among the US older adults. Injury, 36(11), 

1316–1322. doi:10.1016/j.injury.2005.05.024  

Rubenstein, L. Z., & Josephson, K. R. (2006). Falls and their prevention in elderly people: What 

does the evidence show? The Medical Clinics of North America, 90(5), 807–824. 

Retrieved from http://www.medical.theclinics.com/article/S0025-7125(06)00051-

4/abstract. doi:10.1016/j.mcna.2006.05.013  

Sattin, R. W. (1992). Falls among older persons: A public health perspective. Annual Review of 

Public Health, 13(1), 489–508. doi:10.1146/annurev.pu.13.050192.002421   

Shekelle, P., Maglione, M., Chang, J., Mojica, W., Morton, S. C., Suttorp, M. J., Roth, E., 

Rhodes, S., Wu, S.-Y., Newberry, S., Rubenstein, L., & Lapin, P. (2003). Falls 

prevention interventions in the Medicare population, RAND evidence report and 

evidence-based recommendations (Contract No. 500-98-0281). Baltimore, MD: US 

Department of Health and Human Services, Centers for Medicare and Medicaid Services 

and RAND. Retrieved from 

http://www.rand.org/content/dam/rand/pubs/reprints/2007/RAND_RP1230.pdf  

Sleet, D. A., Moffett, D. B., & Stevens, J. (2008). CDC's research portfolio in older adult fall 

prevention: A review of progress, 1985-2005, and future research directions. Journal of 

Safety Research, 39(3), 259–267. Retrieved from http://www.sciencedirect.com/science 

/article/pii/S0022437508000741. doi:10.1016/j.jsr.2008.05.003 

Stevens, J. A. (2005). Falls among older adults—risk factors and prevention strategies. Journal 

of Safety Research, 36(4), 409–411. Retrieved from http://www.sciencedirect.com 

/science/article/pii/S002243750500071X. doi:10.1016/j.jsr.2005.08.001  

Stevens, J. A., Corso, P. S., Finkelstein, E. A., & Miller, T. R. (2006). The costs of fatal and 

nonfatal falls among older adults. Injury Prevention, 12(5), 290–295. Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2563445/. doi:10.1136/ip.2005.011015 

Strommen, J. (2015). The Stepping On program - Preventing falls for North Dakota seniors: 

Program evaluation and technical report. Fargo, ND: NDSU Extension Service.  

Tinetti, M. E., & Williams, C. S. (1997). Falls, injuries due to falls, and the risk of admission to a 

nursing home. New England Journal of Medicine, 337(18), 1279–1284. Retrieved from 

http://www.nejm.org/doi/full/10.1056/NEJM199710303371806. 

doi:10.1056/NEJM199710303371806 

  



Fall Prevention and the Stepping On Program   121 
 

Journal of Human Sciences and Extension  Volume 5, Number 3, 2017 

Tromp, A. M., Pluijm, S. M. F., Smit, J. H., Deeg, D. J. H., Bouter, L. M., & Lips, P. (2001). 

Fall-risk screening test: A prospective study on predictors for falls in community-

dwelling elderly. Journal of Clinical Epidemiology, 54(8), 837–844. Retrieved from 

http://www.sciencedirect.com/science/article/pii/S0895435601003493. 

doi:10.1016/S0895-4356(01)00349-3  

Watson, W., Clapperton, A., & Mitchell, R. (2011). The burden of fall-related injury among 

older persons in New South Wales. Australian and New Zealand Journal of Public 

Health, 35(2), 170–175. Retrieved from http://onlinelibrary.wiley.com/doi/10.1111 

/j.1753-6405.2010.00656.x/full. doi:10.1111/j.1753-6405.2010.00656.x  

 

 

Jane Strommen, Ph.D., is an Extension Gerontology Specialist at North Dakota State University. 

 

Sean E. Brotherson, Ph.D., is a Professor of Human Development and Family Science and 

Extension Family Science Specialist at North Dakota State University. Corresponding author for 

this article.   

 

Zhen Yang, M.S., is an Extension Human Development and Family Science Associate at North 

Dakota State University.   

 

 

Acknowledgment 

 

The authors acknowledge the North Dakota Department of Health, Division of Injury Prevention 

and Control, for holding the Stepping On program licensure for the state of North Dakota. 

 


