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Older adults value their independence, and a fall can signifcantly reduce  
their ability to remain self-sufcient. More than one in four people aged 65  
and older fall each year, resulting in over 3 million emergency department  
(ED) visits.1,2 Injuries from falls treated in EDs include bruises, scrapes,  
and more serious injuries, such as traumatic brain injuries (TBI) and hip  
fractures.3-5 Falls also have a huge economic impact. Medical costs for fatal  
and nonfatal falls total $50 billion annually.6 However, we know that falls  
are not an inevitable result of aging. In recent years, systematic reviews of  
fall intervention studies have established that prevention interventions can  
reduce falls.7 

More than one in 
four people aged 
65 and older fall 
each year, and 
those who fall once 
are two to three 
times more likely  
to fall again. Purpose 

This report is intended to showcase specifc interventions for   
which there is published evidence of the intervention’s ability to reduce  
falls among community-dwelling older adults. The compilation of this  
information can help public health practitioners, senior service providers,  
clinicians, and others who want to address falls in their community.  

1 Moreland B, Kakara R, Henry A. Trends in Nonfatal Falls and Fall-Related Injuries Among Adults Aged ≥65 Years — United States,  
2012–2018. MMWR Morb Mortal Wkly Rep. 2020;69:875–881. 

2 Centers for Disease Control and Prevention. Web-based Injury Statistics Query and Reporting System (WISQARS) [Online].  
(2003). National Center for Injury Prevention and Control, Centers for Disease Control and Prevention (producer). Available  
from: URL: www.cdc.gov/ncipc/wisqars. Accessed 04/21.

3 Haddad YK, Shakya I, Moreland BL, Kakara R, Bergen G. Injury Diagnosis and Afected Body Part for Nonfatal Fall-Related  
Injuries in Community-Dwelling Older Adults Treated in Emergency Departments. J Aging Health. 2020 Dec;32(10):1433-1442. 

4 Centers for Disease Control and Prevention. Surveillance Report of Traumatic Brain Injury-related Hospitalizations and Deaths  
by Age Group, Sex, and Mechanism of Injury—United States, 2021. Centers for Disease Control and Prevention, U.S. Department  
of Health and Human Services. 2021. 

5 Bentler SE, Liu L, Obrizan M, Cook EA, Wright KB, Geweke JF, Chrischilles EA, Pavlik CE, Wallace RB, Ohsfeldt RL, Jones MP,  
Rosenthal GE, Wolinsky FD. The Aftermath of Hip Fracture: Discharge Placement, Functional Status Change, and Mortality. Am J  
Epidemiol. 2009 Nov 15;170(10):1290-9. 

6  Florence CS, Bergen G, Atherly A, Burns E, Stevens J, Drake C. Medical Costs of Fatal and Nonfatal Falls in Older Adults. J Am  
Geriatr Soc. 2018;66(4):693-698. 

7 Gillespie, LD, Robertson, MC, Gillespie, WH, Sherrington C, Gates S, Clemson LM, Lamb SE. Interventions for Preventing Falls in  
Older People Living in the Community. Cochrane Database of Systematic Reviews 2012, Issue 9. Art. No.: CD007146. 
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For this 4th edition of the Compendium, CDC gathered information about fall prevention studies that met the 
following criteria: 

• Published in the peer-reviewed literature 

• Included community-dwelling adults aged 60 and older 

• Used a randomized controlled study design 

• Was specifcally designed to be a fall prevention intervention 

• Measured falls or the proportion of fallers as an outcome 

• Demonstrated statistically signifcant positive results in reducing older adult falls or fall injuries 

• Took place in a community or clinical setting 

• Were written or available in English 

Studies were not included if they evaluated a fall prevention program that only targeted older adults with specifc 
health conditions, such as Parkinson’s disease. 

See Appendix A for additional details about the selection process and methods used for the earlier editions. 
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Content 

The Compendium classifes interventions into two main  
groups: single interventions and multifaceted interventions. 

Single interventions address a specifc fall risk factor   
(e.g., treating gait and balance issues with physical therapy).  
Single interventions are further categorized as exercise,   
home modifcation, and clinical interventions.   

Multifaceted interventions address multiple fall risk factors.  
Some multifaceted interventions include an assessment of  
each participant’s fall risk factors and provide an individually  
tailored intervention plan.  

Thirty-four single interventions (17 exercise   
interventions, 5 home modifcation interventions,
and 17 clinical interventions), and 16 multifaceted
interventions are included in the 4th edition of   
the Compendium. 

Types of Intervention

Exercise (17) 

Home modifications (5) 

Clinical  (12) 

Multifaceted  
Interventions (16) 

16 

12 5 

17 

 
 

Information about each intervention was obtained from the  
published study and if possible, by direct communication  
with the study’s principal investigator. Each is presented  
using a standardized format that includes a short summary  
of the intervention, study results, and a section describing  
additional details about the intervention.  

These include: 

• Population 

• Geographic locale 

• Focus 

• Program setting 

• Content 

• Duration 

• Delivered by 

• Minimum level of training needed 

• Key elements 

• Available materials 

• Study citation 

• Supplemental articles (if available) 

• Translated program information (if available) 

• Contact information for the principal investigator 

At the end of each section are tables comparing the participating populations, study characteristics, and  
intervention characteristics. 

The Compendium also contains appendices. These include fgures illustrating the intervention selection process; a  
bibliography of the research interventions; and supplemental materials, such as assessment instruments. 

3 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 



44 

A CDC COMPENDIUM OF EFFECTIVE FALL INTERVENTIONS: WHAT WORKS FOR COMMUNITY-DWELLING OLDER ADULTS | 2022

  Single 
Interventions 

EXERCISE 
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Single Interventions 

EXERCISE 

6 Stay Safe, Stay Active Barnett, et al. (2003) 

8 The Otago Exercise Program Campbell, et al. and Robertson, et al. (1997, 1999, 

2001, 2005) 

12 LiFE (Lifestyle approach to reducing Falls through Exercise) Clemson, et al. (2012) 

16 Erlangen Fitness Intervention Freiberger, et al. (2007) 

18 Senior Fitness and Prevention (SEFIP) Kemmler, et al. (2010) 

20 Strength and Exercise Program Kim, et al. (2014) 

22 Adapted Physical Activity Program Kovacs, et al. (2013) 

24 Tai Chi: Moving for Better Balance Li, et al. (2005) 

26 Australian Group Exercise Program Lord, et al. (2003) 

28 Yaktrax® Walker McKiernan (2005) 

30 Veterans Afairs Group Exercise Program Rubenstein, et al. (2000) 

32 PreFalls (Prevent Falls) Program Siegrest, et al. (2016) 

34 Falls Management Exercise (FaME) Intervention Skelton, et al. (2005) 

38 Music-Based Multitask Exercise Program Trombetti, et al. (2011) 

40 Central Sydney Tai Chi Trial Voukelatos, et al. (2007) 

42 Simplifed Tai Chi Wolf, et al. (1996) 

44 Multi-target Stepping Program Yamada, et al. (2013) 

47 TABLE 1. Summary Table of Studies and Study Population 

48 TABLE 2. Study Methodology 

57 TABLE 3. Intervention Characteristics 
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STUDY 

Stay Safe, Stay Active 
Barnett, et al. (2003) 

This study used weekly structured group sessions of moderate-intensity exercise, held in community settings, with 
additional exercises performed at home. Participants were 40% less likely to fall and one-third less likely to sufer a 
fall-related injury compared with those who did not receive the intervention. 

POPULATION: Participants were individuals at risk of falling because of lower limb weakness, poor balance, 
and/or slow reaction time. All were aged 67 or older and lived in the community. About two-thirds of participants 
were female. 

GEOGRAPHIC LOCALE: Southwest Sydney, Australia 

FOCUS: Improve balance and coordination, muscle strength, reaction time, and aerobic capacity. 

PROGRAM SETTING: Classes were conducted in local, indoor lawn bowling and sports clubs that hosted 
community programs for various sports and exercise activities, comparable to community exercise sports, and 
recreation facilities in the United States. Many lawn bowling and sports clubs also included other indoor attractions 
such as restaurants, meeting facilities, and movies. 

CONTENT: The classes were designed by a physical therapist (PT) to address physical fall risk factors: balance 
and coordination, strength, reaction time, and aerobic capacity. Each class began with fve to ten minutes of 
warm-up that included stretching of the major lower limb muscle groups and ten minutes of cool-down that 
included gentle stretching, relaxation, and controlled-breathing practice. Each class included music chosen by 
the participants. 

The classes included the following types of exercises: 

• Balance and coordination exercises, including modifed Tai Chi exercises, practice in stepping and in 
changing direction, dance steps, and catching and throwing a ball 

• Strengthening exercises, including exercises that used the participant’s weight (e.g., sit-to-stand, wall 
press-ups) and resistance-band exercises that worked both upper and lower limbs 

• Aerobic exercises, including fast-walking practice with changes in pace and direction 

As the classes progressed, the complexity and speed of the exercises and the resistance of the bands were 
steadily increased. 

Participants also took part in a home exercise program using content from the exercise class and recorded their 
participation in a home exercise diary. 

DURATION: A total of 37 one-hour classes were conducted once a week over a one-year period. 

DELIVERED BY: Nationally accredited exercise instructors who had been trained to conduct this exercise 
program by a licensed PT (accredited by Australia’s National Association for Gentle Exercise). The study used 
currently accredited exercise leaders who already had a good understanding of the exercise principles. 
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Before classes began, regular meetings were held with the exercise leaders to discuss the content and how the 
classes would be run, giving the leaders ownership in the program. Training included approximately six hours 
of additional meetings, discussion, and practice sessions before beginning the program. During the classes, 
instructors were visited by the PT for support once each term. 

MINIMUM LEVEL OF TRAINING NEEDED: Information was not provided by the principal investigator. 

KEY ELEMENTS: 

• This study used health practitioners to assess and recruit participants. General practitioners are in an 
ideal position to both identify older people at risk of falls and to support their participation in an exercise 
program when appropriate. 

• The program used existing services and facilities in the community, so it is likely to be sustainable and 
transferable to other settings. 

AVAILABLE MATERIALS: In addition to the guidance received during the exercise sessions, 
participants received: 

• A home exercise program based on class content* 

• A “hot tips” sheet listing practical strategies for avoiding falls such as where to place hands and feet if a 
loss of balance occurs* 

*See Appendix C-1 

STUDY CITATION: Barnett A, Smith B, Lord S, Williams M, Baumand A. Community-based group exercise 
improves balance and reduces falls in at-risk older people: A randomized controlled trial. Age and Ageing. 2003 
Jul;32(4):407–14. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Anne Barnett, MPH 
Physiotherapy Department 
Bankstown Hospital, Locked Mailbag 1600 
Bankstown NSW 2200, Australia 
Tel: +61 9722 7155  
Fax: +61 9722 7125  
Email: anne.barnett@swsahs.nsw.gov.au 

mailto:anne.barnett@swsahs.nsw.gov.au
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STUDY 

The Otago Exercise Program 
Campbell, et al. and Robertson, et al. (1997, 1999, 2001, 2005) 

This program, tested in four randomized 
controlled trials and one controlled multi-center 
trial, was an individually tailored program of 
muscle-strengthening and balance-retraining 
exercises of increasing difculty, combined with 
a walking program. This extensively tested fall 
prevention program is now used worldwide. 

Overall, the fall rate was reduced by 35% among 
program participants compared with those who 
did not take part. The program was equally 
efective for men and women. 

Participants aged 80 years and older who 
had fallen in the previous year showed the 
greatest beneft. 

Note: This study has been translated for 
use in the United States. See page 11 for 
more information. 

POPULATION: Participants were aged 65 to 97 years and lived in the community. 

GEOGRAPHIC LOCALE: Dunedin, New Zealand 

FOCUS: Improve strength and balance with a simple, easy-to-implement, and afordable home-based 
exercise program. 

PROGRAM SETTING: The program was conducted in participants’ homes. It was intended for people who did 
not want to attend, or could not reach, a group exercise program or recreation facility. 

CONTENT: A physical therapist (PT) or nurse visited each participant at home four times over the frst two 
months (at weeks one, two, four, and eight) and again for a booster session at six months. To maintain motivation, 
participants received telephone calls once a month during the months when no visits were scheduled. 

The frst home visit lasted one-hour and all subsequent visits took about half an hour. During each visit, the PT 
or nurse prescribed a set of in-home exercises (selected at appropriate and increasing levels of difculty) and a 
walking plan. 

The exercises included: 

• Strengthening exercises for lower leg muscle groups using ankle cuf weights 

• Balance and stability exercises such as standing with one foot in front of the other and walking on the toes 

• Active range of motion exercises such as neck rotation and hip and knee extensions 
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Participant safety was ensured by tailoring the exercise program and by giving participants instructions and an 
illustration for each exercise. 

DURATION: The exercises took about 30 minutes. Participants were encouraged to complete the exercises three  
times a week and to walk outside the home at least two times a week. 

Exercises then were continued on an ongoing basis. In three trials, the exercise program was prescribed for one 
year and in one trial it was extended to two years. 

DELIVERED BY: The program was delivered by either a PT, experienced in prescribing exercises for older 
adults, or a nurse who was given special training and received ongoing supervision from a PT. 

MINIMUM LEVEL OF TRAINING NEEDED: PTs can deliver the program immediately after reading the 
manual. Nurses can be trained to deliver the program after a two-day training program and with ongoing 
supervision by a PT. 

KEY ELEMENTS: PTs should understand the research evidence on which the program is based and avoid 
adding or subtracting exercises from the set used in the trials, as this particular combination of exercises worked 
to reduce falls. 

AVAILABLE MATERIALS: The Otago Exercise Program instruction guide, which describes the program 
exercises, is available to health professionals at www.livestronger.org.nz/assets/Uploads/acc1162-otago-exercise-
manual.pdf. 

 STUDY CITATIONS: 

Primary studies 

Campbell AJ, Robertson MC, Gardner MM, Norton RN, Tilyard MW, Buchner DM. Randomised controlled trial 
of a general practice programme of home based exercise to prevent falls in elderly women. British Medical 
Journal. 1997 Oct 25;315(7115):1065–9. 

Campbell AJ, Robertson MC, Gardner MM, Norton RN, Buchner DM. Falls prevention over 2 years: A 
randomized controlled trial in women 80 years and older. Age and Ageing. 1999 Oct;28(6):513–8. 

Campbell AJ, Robertson MC, La Grow SJ, Kerse NM, Sanderson GF, Jacobs RJ, Sharp DM, Hale LA. Randomised 
controlled trial of prevention of falls in people aged ≥75 with severe visual impairment: The VIP trial. British 
Medical Journal. 2005 Oct 8;331(7520):817–20. 

Robertson MC, Devlin N, Gardner MM, Campbell AJ. Efectiveness and economic evaluation of a nurse 
delivered home exercise programme to prevent falls. 1: Randomised controlled trial. British Medical Journal. 
2001 Mar 24;322(7288):697–701. 

Robertson MC, Gardner MM, Devlin N, McGee R, Campbell AJ. Efectiveness and economic evaluation of 
a nurse delivered home exercise programme to prevent falls. 2: Controlled trial in multiple centres. British 
Medical Journal. 2001 Mar 24;322(7288):701–4. 

http://www.livestronger.org.nz/assets/Uploads/acc1162-otago-exercisemanual.pdf
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SUPPLEMENTAL ARTICLES: 

Gardner MM, Buchner DM, Robertson MC, Campbell AJ. Practical implementation of an exercise-based falls 
prevention programme. Age and Ageing. 2001 Jan;30(1):77–83. 

Robertson MC, Campbell AJ, Gardner MM, Devlin N. Preventing injuries in older people by preventing falls: A 
meta-analysis of individual-level data. Journal of the American Geriatrics Society. 2002 May;50(5):905–11. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

M. Clare Robertson, PhD 
Honorary Research Associate Professor 
Department of Medicine, Otago Medical School 
Dunedin Campus, University of Otago 
P.O. Box 56 
Dunedin 9054 
New Zealand 
Email: clare.robertson@otago.ac.nz 

mailto:clare.robertson@otago.ac.nz
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Program Contact 
In 2011, CDC funded the translation of the Otago Exercise Program for dissemination and 
implementation in the U.S. 

As implemented in the U.S., the key features of the Otago Exercise Program are: 

1 Delivered only by PTs or PT assistants 

2 Provides a minimum of fve visits over eight weeks with a follow-up visit at six months 

3 Takes place in the older adult’s home or in an outpatient setting 

4 Encourages the PTs to fnd ways to help older adults adhere to the program. This may 
include encouraging the caregiver to exercise with the older adult or having participants 
perform their Otago exercises in a group setting 

To support adoption of the Otago Exercise Program, CDC has published an implementation guide 
for PTs and has partnered with other organizations to develop: 

• An online training program for PTs 

• Additional implementation resources (videos, handouts, etc.) 

AVAILABLE MATERIALS: Tools to Implement the Otago Exercise Program in the U.S. are 
available at www.med.unc.edu/aging/cgec/exercise-program/tools-for-practice. 

  ONLINE TRAINING IS AVAILABLE AT: 
www.med.unc.edu/aging/cgec/exercise-program 

Public Health England recommends Otago as one of three cost efective exercise/physical activity 
interventions: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/ 
fle/679856/A_return_on_investment_tool_for_falls_prevention_programmes.pdf 

CONTACT: 

Practitioners interested in learning more may contact: 

Tiffany E. Shubert, MPT, PhD 
Senior Research Scientist 
Center for Health Promotion and Disease Prevention 
UNC Chapel Hill 
Phone: (919) 360-1970 
Email: tshubert@med.unc.edu 
Or visit the course website at: www.med.unc.edu 

https://www.med.unc.edu/aging/cgwep/courses/exercise-program/tools-for-practice/
http://www.med.unc.edu/aging/cgec/exercise-program
https://www.med.unc.edu/
mailto:tshubert@med.unc.edu
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fle/679856/A_return_on_investment_tool_for_falls_prevention_programmes.pdf
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STUDY 

LiFE (Lifestyle Approach to Reducing Falls Through Exercise) 
Clemson, et al. (2012) 

This study evaluated the efectiveness of two exercise interventions to reduce falls: an integrated balance and 
strength training intervention that focused on embedding exercises into daily life (LiFE), and a structured balance 
and strength exercise program performed three times a week. 

Both interventions were tailored for participants and increased in difculty during the intervention. Only the LiFE 
program was efective in reducing falls. Participants in the LiFE program experienced 31% fewer falls compared to 
the control group. 

POPULATION: Participants were community-dwelling adults aged 70 or older who had experienced two or 
more falls or one fall with a self-reported injury in the previous 12 months. More than half were female. 

GEOGRAPHIC LOCALE: Sydney, Australia 

FOCUS: Integrate balance and strength training exercises into daily activities. 

PROGRAM SETTING: Sessions were conducted in the participants’ homes. 

CONTENT: This program consisted of fve to seven in-home sessions where an implementer (a physical 
therapist [PT], occupational therapist [OT], or exercise physiologist) worked with each participant to add seven 
balance strategies (e.g., reducing base of support) and seven strength training strategies (e.g., bending knees) to 
their daily activities. The implementer worked with participants to upgrade the exercises over the course of the 
intervention. For instance, standing with one foot placed in front of the other (tandem stand) uses the balance 
strategy “reduce base of support”, and can be upgraded to standing on one foot as the participant becomes 
better at balancing. 

The initial session lasted about 90 minutes; all subsequent sessions lasted 40–60 minutes. 

• During session one, the implementer: 

››  Assessed the ability and daily activities of the participant 

››  Chose and demonstrated one to two LiFE balance exercises and one to two LiFE strength exercises 

››  Provided background on the principles behind challenging balance and strengthening muscles 

››  Worked with the participant to develop an Activity Plan for how, when, and where the exercises would 
be performed 

››  Provided the participant with the LiFE Participant manual that contains instructions and examples 
of LiFE balance and strength activities 

››  Encouraged the participant to plan and record where and when they would do each exercise 
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During sessions two through fve, the implementer: 

››  Encouraged participants to suggest how they could perform LiFE exercises during daily activities and  
how they might upgrade these exercises (i.e., make them more challenging over time) 

• 

››  Provided a new Activity Plan for each session that included current exercises, upgraded exercises, and  
two to four new exercises  

››  Reviewed and confrmed exercise techniques for safety 

• During two booster sessions, the implementer: 

››  Finished embedding the seven balance and seven strength LiFE strategies if they were   
not completed 

››  Reviewed the participant’s current exercises and encouraged fnding more opportunities to embed  
them in routines and to upgrade them 

››  Emphasized performing the exercises safely 

››  Encouraged participant to continue doing these new exercises 

Strategy Exercise Setting Upgraded Exercise 

Balance Training 

Examples of LiFE Program exercises 

Strength Training 

• Brushing teeth 
• Tandem stand • Reduce base  

of support 
• Ironing • Standing on  

one leg • Tandem walking • Walking down  
the hallway 

• Hold longer 
• Move to the limits • Lean to one side as • Talking on the 

• Reduce base of sway far as possible telephone 
of support 

• Putting laundry  
away in drawers 

• Emptying the  
dishwasher 

• Bend your knees • Squatting instead of  
bending your back • Putting a plate  

away in the kitchen  
cupboard 

• Put the dishwashing  
liquid on a lower  
shelf 
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DURATION: Training sessions were 
held once a week for fve weeks with 
two booster sessions if needed. Sessions 
lasted 40–90 minutes. The implementer 
encouraged participants to do the 
prescribed exercises as often as possible 
each day over the course of the 12-month 
intervention period. 

DELIVERED BY: This program 
was delivered by a PT, OT, or exercise 
physiologist. Each participant worked 
with only one member of the intervention 
team. However, all the implementers met 
regularly to discuss any issues and to 
contribute suggestions and upgrades for 
all participants. 

MINIMUM LEVEL OF TRAINING NEEDED: A PT, OT, or exercise physiologist experienced with the LiFE 
approach. Those interested in implementing the intervention MUST read the trainer’s manual and do the LiFE 
program themselves before teaching it to older adults. The therapist should understand the importance of 
planning, prompts, and practice to reinforce learning new habits. 

LiFE does not prescribe a set number of times to do a LiFE activity. Rather it is focused on seeking opportunities 
to “do more.” The assessment and planning tools have been carefully designed to refect this approach to 
behavior change. 

 KEY ELEMENTS: 

• Understanding the principles underlying the balance and strength exercises 

• Planning when, where, and how to incorporate the exercises, including using prompts 

• Understanding how to upgrade the exercises 

• Having the participant practice the exercises safely so they feel challenged over time 

• Working with the participant to develop and embed LiFE exercises into daily activities 

AVAILABLE MATERIALS: 

• Clemson L, Fiatarone Singh M, Munro J. Lifestyle-Integrated Functional Exercise (LiFE) Program to reduce 
falls. Participant’s manual. Sydney: Sydney University Press; 2014. 
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• Clemson L, Fiatarone Singh M, Munro J. Lifestyle-Integrated Functional Exercise (LiFE) Program to reduce 
falls. Trainer’s manual. Sydney: Sydney University Press; 2014. 

• The Daily Routine Chart, Life Assessment Tool, LiFE Balance and Strength Activity Planner’s and the 
Activity Plan are all freely downloadable from Sydney University Press: http://ses.library.usyd.edu.au/ 
handle/2123/10627. 

STUDY CITATION: 

Clemson L, Fiatarone Singh MA, Bundy A, Cumming RG, Manollaras K, O’Loughlin P, et al. Integration of balance 
and strength training into daily life activity to reduce rate of falls in older people (the LiFE study): randomised 
parallel trial. British Medical Journal (Clinical Research Ed). 2012;345:e4547. 

SUPPLEMENTAL ARTICLE: Clemson L, Singh MF, Bundy A, Cumming RG, Weissel E, Munro J, Manollaras K, 
Black D. LiFE Pilot Study: A randomised trial of balance and strength training embedded in daily life activity to 
reduce falls in older adults. Australian Occupational Therapy Journal. 2010;57(1):42–50. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Lindy Clemson, PhD 
Emeritus Professor, Sydney School of Health Sciences 
Faculty of Medicine & Health 
Susan Wakil Health Building 
The University of Sydney 
2006 Australia 
Email: lindy.clemson@sydney.edu.au 

http://ses.library.usyd.edu.au/handle/2123/10627
mailto:lindy.clemson@sydney.edu.au
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STUDY 

Erlangen Fitness Intervention 
Freiberger, et al. (2007) 

This study examined two interventions to reduce falls: a psychomotor intervention that focused on body 
awareness, body experience, and coordination; and a ftness intervention that focused on functional skills, 
strength, endurance, and fexibility. Both interventions included group classes, home-based exercises, and 
physical activity recommendations. 

Only the ftness intervention was efective in reducing falls. Compared to the control group, participants in the 
ftness group experienced 23% fewer falls. 

POPULATION: The participants were community-dwelling, physically active people in very good health, aged 
70 or older. Slightly more than half were male. 

GEOGRAPHIC LOCALE: Erlangen, Germany 

FOCUS: Improve functional skills, strength, endurance, and fexibility. 

PROGRAM SETTING: The group classes were conducted at the University of Erlangen-Nuremberg, Institute 
of Sport Science. The home-based portion was carried out in participants’ homes. 

CONTENT: This program consisted of group exercise classes, home-based exercises, and recommendations for 
increasing physical activity levels such as walking or biking daily. 

Each session lasted one hour. Approximately one-third of the time was spent on each of the components: 

• Strength and fexibility training (including the use of dumbbells, ankle weights, weight-bearing exercises, 
and joint fexibility) 

• Balance and motor coordination training (including standing balance, dynamic weight transfers, stepping 
strategies, motor control when performing activities of daily living, and motor control under time pressure 
and sensory awareness) 

• Endurance training (including normal walking and Nordic walking) 

Group discussions were conducted at the beginning and end of each session to outline the goals of the program 
and to review progress. 

DURATION: One-hour classes were held twice a week for 16 weeks. In addition, participants were instructed to 
perform selected exercises at home on a daily basis between sessions and after the program ended. 

DELIVERED BY: The program was supervised by two trainers, preferably a man and a woman, who had 
backgrounds in sports science. This training is similar to that received by physical education teachers. It included 
knowledge of physical education, kinesiology, motor control, and motor learning. Trainers also had experience 
working with older persons, which they generally gained during the course of their academic studies. 
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MINIMUM LEVEL OF TRAINING NEEDED: Trainers need to have a background in physical therapy, 
psychology, sports science, or as a personal trainer. Trainers also need to have experience working with older 
adults and attend a two-day training session, or to attend a comprehensive four-day training if they do not have 
experience working with older adults. 

Training should include age-related changes in physical, cognitive, and social dimensions (e.g., changes in muscle 
mass, loss of strength and power); fear of falling and how to address it; how to perform the strength, balance, and 
gait training exercises; and an introduction to public health theories and models, such as the Health Belief Model. 

KEY ELEMENTS: 

• Strength, endurance, and functional skill exercises, including balance and gait training, should increase in 
intensity over the duration of the program. 

• Trainers must attend the program training. 

AVAILABLE MATERIALS: A course manual has been published in German (Freiberger E, Schöne D. 
Sturzprophylaxe im Alter. Deutscher Aerzteverlag: Köln). 

STUDY CITATION: Freiberger E, Menz HB, Abu-Omar K, Rütten A. Preventing falls in physically active 
community-dwelling older people: A comparison of two intervention techniques. Gerontology. 2007 
Aug;53(5):298–305. 

SUPPLEMENTAL ARTICLE: Freiberger E, Menz HB. Characteristics of falls in physically active community-
dwelling older people. Zeitschrift für Gerontologie und Geriatrie. 2006 Aug;39(4):261–7. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Ellen Freiberger PhD 
Associate Professor 
FAU Erlangen-Nürnberg Institute for Biomedicine of Aging 
Kobergerstr. 6090408 Nürnberg 
Tel: +49 0911 5302 96162 
Fax: +49 0911 5302 96151 
Email: ellen.freiberger@fau.de 

mailto:ellen.freiberger@fau.de
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STUDY 

Senior Fitness and Prevention (SEFIP) 
Kemmler, et al. (2010) 

This study evaluated the efectiveness 
of an exercise intervention that consisted 
of two structured high-intensity group 
classes and two home exercise sessions 
per week. After 18 months, participants 
were 46% less likely to fall and 67% 
less likely to sufer a fall-related injury 
compared with those who did not receive 
the intervention. 

POPULATION: Participants were 
women aged 65 or older who lived in 
the community and were not taking 
medications that could afect bone 
health (e.g., bisphosphonates, 
hormone therapy). 

GEOGRAPHIC LOCALE: Erlangen-Nuremberg, Germany 

FOCUS: Determine the efect of high intensity exercise on falls, fractures, coronary heart disease (CHD) risk 
factors, and health care costs. 

PROGRAM SETTING: This program took place in community gymnasiums. 

CONTENT: This program consisted of high-intensity group exercise classes and a home-based exercise routine. 

Each group session lasted 60 minutes and included four components: 

1. A 20-minute warm-up/aerobic dance sequence with progressively higher-impact elements 

2. A 5-minute period that included static and dynamic balance training 

3. A 15-minute period that included functional gymnastics, isometric strength training, and 
stretching sequences 

››  Floor exercises for trunk, hip, and leg muscles 

››  Exercises were replaced every 6 to 18 weeks by more strenuous ones 

4. A 15-minute circuit training period 

a. Upper body exercises 

››  Low- and high-belt rowing 
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››  Shoulder raises 

››  Continuous stretching using elastic belts (Thera-Band) 

b. Dynamic weight-bearing leg exercises 

The home exercise sessions emphasized strength and fexibility (including using Thera-Bands). Every 12 weeks, 
the home exercises were made more difcult. The exercise trainer encouraged participants to practice their home 
exercises consistently. 

DURATION: Two 60-minute group classes and two 20-minute home exercise sessions were conducted weekly. 
The intervention lasted 18 months. 

DELIVERED BY: This program was delivered by certifed exercise instructors under the guidance of the 
principal investigator. 

MINIMUM LEVEL OF TRAINING NEEDED: Certifed exercise instructors with experience teaching 
older adults. 

KEY ELEMENTS: It is important to include exercises that include high-impact elements and resistance training, 
those that improve general coordination and balance, and for exercises to become more challenging over time. 

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Kemmler W, von Stengel S, Engelke K, Häberle L, Kalender WA. Exercise efects on bone 
mineral density, falls, coronary risk factors, and health care costs in older women: the randomized controlled senior 
ftness and prevention (SEFIP) study. Archives of Internal Medicine. 2010 Jan 25;170(2):179–85. 

SUPPLEMENTAL ARTICLE: von Stengel S, Kemmler W, Engelke K, Kalender WA. Efects of whole body 
vibration on bone mineral density and falls: results of the randomized controlled ELVIS study with postmenopausal 
women. Osteoporosis International. 2011 Jan;22(1):317–25. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Wolfgang Kemmler, PhD 
Institute of Medical Physics 
University of Erlangen 
Henkestrasse 91 
91052 Erlangen 
Germany 
Email: wolfgang.kemmler@imp.uni-erlangen.de 

mailto:wolfgang.kemmler@imp.uni-erlangen.de
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STUDY 

Strength and Exercise Program 
Kim, et al. (2014) 

This study compared the efectiveness of an exercise program focusing on strength and balance training to 
prevent falls and fall injuries among older women. Participants in the exercise group had 0.36 times the odds of 
experiencing a fall compared with the control group. 

POPULATION: Participants were women aged 70 years or older who had experienced a fall in the past year. 

GEOGRAPHIC LOCALE: Itabashi Ward of Tokyo, Japan 

FOCUS: Group exercise program focusing on muscle strength and balance. 

PROGRAM SETTING: This program took place in a community health promotion center. 

CONTENT: Group exercise classes lasted one hour each. The intensity of the exercise program increased based 
on an individual’s progression, using the Borg Rate of Perceived Exertion to calculate the appropriate intensity. 
Each session included: 

• Warm-up – 5 minutes 

• Strengthening exercise – 30 minutes 

››  Chair exercise - Seated repetitions of ankle dorsifexion, heel raises, knee extension, and leg lifts. Once 
participants progress, these exercises could be done standing while holding a chair 

››  Resistance band exercise - Seated exercises including double-arm pull-backs, looped ankle press, and 
looped toe lifts 

››  Ankle weight exercise - Exercises carried out with ankle weights progressively using heavier weights 
based on participants strength including seated knee fexion/extensions, standing knee fexion/ 
extensions, and ankle dorsifexions 

• Balance training – 20 minutes 

››  Standing on one leg, standing on one leg and leaning in diferent directions, tandem walks, kneeling on 
one leg, and Tai Chi (5-forms) 

• Cool down – 5 minutes 

DURATION: Two 60-minute classes were held weekly for three months (24 sessions), followed by one 60-minute 
monthly class for 12 months of follow-up. 

DELIVERED BY: This program was delivered by exercise instructors under the guidance of the 
principal investigator. 

MINIMUM LEVEL OF TRAINING NEEDED: Information was not provided by the principal investigator. 
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KEY ELEMENTS: Information was not provided by the principal investigator. 

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Kim H, Yoshida H, Suzuki T. Falls and fractures in participants and excluded non-participants 
of a fall prevention exercise program for elderly women with a history of falls: 1-year follow-up study. Geriatrics 
Gerontology International. 2014;14(2):285-292. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Hunkyung Kim, PhD 
Research Team for Promoting Independence of the Elderly 
Tokyo Metropolitan Institute of Gerontology 
35-2 Sakaecho, Itabashi-ku 
Tokyo, Japan 173-0015. 
Email: kimhk@tmig.or.jp 

mailto:kimhk@tmig.or.jp
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STUDY 

Adapted Physical Activity Program 
Kovacs, et al. (2013) 

This study evaluated an exercise program adapted for older women. One-hour classes were held twice a week 
for 25 weeks. Exercises were tailored to each participant’s physical abilities and became more difcult as the 
study progressed. 

Participants were 60% less likely to fall compared to those who did not receive the intervention. 

POPULATION: Participants were community-dwelling women aged 60 or older who had not exercised regularly 
in the past six months. 

GEOGRAPHIC LOCALE: Budapest, Hungary 

FOCUS: Improve balance, decrease risk of falls, and improve quality of life. 

PROGRAM SETTING: The exercise program was conducted in the gymnasium of a local sports center. 

CONTENT: A physical therapist (PT) and a PT student assistant led a class of 30–38 participants. The PT 
encouraged participants to choose the music that was played during the structured exercises. 

The exercises were tailored to the abilities of each participant and became more difcult over the 25-week 
intervention by increasing the number of repetitions or the duration. The PT increased the difculty of the ball 
games by reducing the ball’s size and increasing the ball’s weight over the course of the intervention. 

While participants exercised, the PT explained how the exercises related to movements used in 
everyday situations. 

Each class included: 

• A 5–10-minute warm up that included stretching 

• A 20–25-minute period of structured exercises and functional activities 

››  Exercises included raising arms over head while seated, partial squats, tandem stepping, and high 
stepping in place 

››  Functional activities included sit to stand, stand to sit, and walking and turning 

• A 20–25-minute group activity such as a relay race or ball game. Participants choose which group activity 
they preferred for each session 

››  Relay races included walking on toes, walking backward and stepping in and out of hoops as part of 
the course 

››  Ball games included adapted basketball and an adapted form of catch 

• A 5–10-minute cool-down 
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DURATION: Classes were held one-hour twice a week and lasted for 25 weeks. 

DELIVERED BY: A PT with extensive geriatric experience and assisted by a physical therapy student. PTs in 
Hungary must have a minimum of three years of supervised work before he/she is permitted to practice alone. 

MINIMUM LEVEL OF TRAINING NEEDED: A PT should deliver this program, with three or more years of 
experience to ensure the efectiveness and safety of the program. 

KEY ELEMENTS: 

• Exercise sessions should be held at least twice a week and continue for at least six months. 

• Each session must include all components. Exercises should be tailored for participants with limited abilities 
(e.g., performed slower, doing fewer repetitions, using lighter objects and balls, or with support). 

• Each session must include functional activities (e.g., sit to stand and stand to sit, walking, and stepping in 
diferent directions). 

• Exercises should be accompanied by brief explanations about how the exercises relate to movements used 
in everyday situations. 

AVAILABLE MATERIALS: A more detailed description of the structured and group exercises is available in the 
Appendix C-2. 

STUDY CITATION: Kovács E, Prókai L, Mészáros L, Gondos T. Adapted physical activity is benefcial on balance, 
functional mobility, quality of life and fall risk in community-dwelling older women: a randomized single-blinded 
controlled trial. European Journal of Physical and Rehabilitation Medicine. 2013 Jun;49(3):301–10. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Éva Kovács, PhD 
Faculty of Health Science, Semmelweis University 
17 Vas Street 
1088—Budapest, Hungary 
Tel: +36 1486 4946 
Email: kovacse@se-etk.hu 

mailto:kovacse@se-etk.hu
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STUDY 

Tai Chi: Moving for Better Balance 
Li, et al. (2005) 

This study compared the efectiveness of a six-month program of Tai Chi classes with a program of stretching 
exercises. Participants in the Tai Chi classes had fewer falls and fewer fall injuries, and their risk of multiple falls 
was decreased 55%. 

Note: This study has been translated for use in the United States. See page 25 for more information. 

POPULATION: Participants were inactive adults aged 70 or older. Three-quarters were female. All participants 
lived in the community. 

GEOGRAPHIC LOCALE: Portland, Oregon, United States 

FOCUS: Improve balance and physical performance with Tai Chi classes designed for older adults. 

PROGRAM SETTING: The Tai Chi program was conducted in community settings such as local senior centers  
and adult activity centers. 

CONTENT: The program included 24 Tai Chi forms that emphasized weight shifting, postural alignment, 
and coordinated movements. Synchronized breathing aligned with Tai Chi movements was integrated into the 
movement routine. 

Each session included instructions in new movements as well as a review of movements from previous sessions. 
Each practice session incorporated musical accompaniment. 

Each hour-long session included: 

• A 5- to 10-minute warm-up period 

• Practice of Tai Chi movements 

• A 5- to 10-minute cool-down period 

Practicing at home was encouraged and monitored using a home-practice log. 

DURATION: One-hour classes were held three times a week for 26 weeks, followed by a six-month period in 
which there were no organized classes. 

DELIVERED BY: Experienced Tai Chi instructors who followed the classical Yang style, which emphasizes 
multidirectional weight shifting, body alignment, and coordinated movement of the arms, legs, and trunk. 

MINIMUM LEVEL OF TRAINING NEEDED: Instructors should be familiar with the fundamental principles 
of Tai Chi and the major postures and movements, be able to follow the training protocol, and have experience 
teaching physical activity to older adults. 
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KEY ELEMENTS: 

• Program settings can include facilities such as senior centers, adult activity centers, and community centers. 

• An average class size of 15 is ideal for efective learning and teaching. 

• For this program to be successful, participants should attend Tai Chi classes at least two times a week and 
participate actively in class. 

• Tai Chi can also be used in rehabilitative settings where the emphasis is on retraining balance in older adults. 

AVAILABLE MATERIALS: None at this time 

STUDY CITATION: Li F, Harmer P, Fisher KJ, McAuley E, Chaumeton N, Eckstrom E, Wilson NL. Tai Chi and fall 
reductions in older adults: A randomized controlled trial. Journal of Gerontology. 2005 Feb;60A(2):187–94. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Fuzhong Li, PhD 
Oregon Research Institute 
1776 Millrace Dr. 
Eugene, OR 97403, United States 
Tel: (541) 484-2123 
Email: fuzhongl@ori.org 

Program Contact 
As implemented in the U.S., the key features of the Y’s eforts in Moving For Better Balance are: 

1 A reduced number of Tai Chi forms. This program uses 8 modifed forms of Tai Chi instead of 
the 24 used in the study intervention. 

2 The Y is able to scale the program through a YMCA instructor delivery network. 

Public Health England recommends Tai Chi as one of three cost efective exercise/physical activity 
interventions: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/ 
attachment_data/fle/679856/A_return_on_investment_tool_for_falls_prevention_programmes.pdf 

CONTACT: 

Practitioners interested in learning more may contact: 

Heather Hodge 
Director, Chronic Disease Prevention Programs Healthy Living 
YMCA OF THE USA 
101 N Wacker Drive, Chicago, IL 60606 
Tel: (800) 872-9622 x8287; Direct: (312) 419-8287 
Email: heather.hodge@ymca.net 

mailto:heather.hodge@ymca.net
mailto:fuzhongl@ori.org
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fle/679856/A_return_on_investment_tool_for_falls_prevention_programmes.pdf
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STUDY 

Australian Group Exercise Program 
Lord, et al. (2003) 

This study evaluated a 12-month group exercise program for frail older adults. The program was tailored to each 
participant’s abilities. Overall, the fall rate was 22% lower among participants, and 31% lower among participants 
who had fallen in the previous year, compared with those who did not take part in the program. 

POPULATION: Ages ranged from 62 to 95 although nearly all were 70 years or older. Most study participants 
were female. Participants lived in retirement villages and most were independent. 

GEOGRAPHIC LOCALE: Sydney and Wollongong, Australia 

FOCUS: Increase participants’ strength, coordination, gait, and balance, and increase their ability to carry out 
activities of daily living such as standing up from a chair and climbing stairs. 

PROGRAM SETTING: Programs were conducted in common rooms in residential care community centers and 
senior centers within the retirement villages. 

CONTENT: The group classes included weight-bearing exercises and balance activities that were challenging 
but not so difcult as to discourage participation or cause any adverse events. The program emphasized social 
interaction and enjoyment. 

The program consisted of four successive three-month terms. The frst term included understanding movement, 
how the body works, training principles, and basic exercise principles. This was followed by progressive strength 
training and increasingly challenging balance exercises, using equipment to maintain interest. In each term, the 
exercise sessions built on the skills acquired in the previous term. 

Each one-hour class had three components: 

• A 5- to 15-minute warm-up period that included chair-based activities, stretching large muscle groups, and 
later in the program, slow to moderate walking 

• A 35- to 40-minute conditioning period that included aerobic exercises, strengthening exercises, and 
activities to improve balance, hand-eye and foot-eye coordination, and fexibility 

As the program progressed, the number of repetitions of each exercise increased, beginning with 
four repetitions at week 2 and reaching 30 by week 10. Thirty repetitions were maintained for rest 
of the program. 

• A 10-minute cool-down period that included muscle relaxation, controlled breathing, and guided imagery 

DURATION: One-hour classes were held twice a week for 12 months. The program consisted of four successive 
three-month terms. 
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DELIVERED BY: Six exercise instructors were trained to deliver the program. All had previously completed a 
training course conducted by the Australian Council for Health, Physical Education and Recreation, on leading 
exercise programs for frail, older people. The project coordinator regularly observed the instructors to provide 
support and to monitor program fdelity and consistency. 

Everyone involved in implementing the program received specifc one-day training and met regularly to discuss 
issues and training updates. 

MINIMUM LEVEL OF TRAINING NEEDED: Instructors should have taken an exercise instructor course as 
well as a specifc course on teaching exercise to older adults. 

KEY ELEMENTS: Information was not provided by the principal investigator. 

AVAILABLE MATERIALS: None at this time 

STUDY CITATION: Lord SR, Castell S, Corcoran J, Dayhew J, Matters B, Shan A, Williams P. The efect of group 
exercise on physical functioning and falls in frail older people living in retirement villages: A randomized, controlled 
trial. Journal of the American Geriatrics Society. 2003 Dec;51(12):1685–92. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Stephen R. Lord, PhD 
Neuroscience Research Australia 
Barker Street, Randwick, Sydney NSW 2031, Australia 
Tel: +61 2 9399 1061 
Fax: +61 2 9399 1005 
Email: s.lord@neura.edu.au 

mailto:s.lord@neura.edu.au
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STUDY 

Yaktrax® Walker 
McKiernan (2005) 

This study tested the efectiveness of the Yaktrax® Walker, a 
lightweight traction device that fts over shoes, to prevent falls 
among older adults when walking outdoors on ice and snow. 

During the winter months, participants in the Yaktrax® intervention 
group were half as likely to slip and about 60% less likely to fall, 
compared to the group that wore their usual winter footwear. 
Participants in the intervention group also experienced signifcantly 
fewer minor fall-related injuries. 

POPULATION: Participants were community-dwelling adults aged 
65 or older who had fallen at least once in the previous year. About 
60% were female. 

Reprinted with permission of the Yaktrax® Walker. Yaktrax® 
is a Registered Trademark of Implus Footcare LLC. 

GEOGRAPHIC LOCALE: Rural central and northern Wisconsin, 
United States 

FOCUS: Using a traction device that fts on shoes to improve stability when walking on ice and snow. 

PROGRAM SETTING: Participants used the Yaktrax® Walker on their own in the community. 

CONTENT: Participants were given a Yaktrax® Walker that was sized to ft the external length of their usual  
winter footwear. Participants had to be able to put on the Yaktrax® Walker correctly. 

After reviewing the Yaktrax® Walker instruction manual with each participant, the research study coordinator 
spent approximately 30 minutes training the participant and then had the participant practice putting on the 
Yaktrax® Walker. 

Participants were told to only wear the device outdoors when there was ice or snow. They were instructed that the 
Yaktrax® Walker should never be worn indoors or on smooth outdoor non-ice surfaces. 

DURATION: This study took place during the winter of 2003–04. 

DELIVERED BY: A research study coordinator. 

MINIMUM LEVEL OF TRAINING NEEDED: Instructors should read the manual and practice putting the 
Yaktrax® Walker on themselves and others. 
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KEY ELEMENTS: 

• People must be able to safely put on and take of the Yaktrax® Walker or leave the device on a dedicated 
pair of shoes or boots that are only worn out of doors. 

• Shoes should be measured to assure proper ft of Yaktrax® Walker. 

• Yaktrax® Walker must not be worn indoors. 

• Yaktrax® Walker should be inspected for breakage and replaced if broken. 

AVAILABLE MATERIALS: Instructions that accompany the device are sufcient for consumer use. 

STUDY CITATION: McKiernan FE. A simple gait-stabilizing device reduces outdoor falls and non-serious 
injurious falls in fall-prone older people during the winter. Journal of the American Geriatrics Society. 2005 
Jun;53(6):943–7. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Fergus Eoin McKiernan, MD 
Center for Bone Diseases Marshfeld Clinic 
1000 North Oak Avenue 
Marshfeld, WI 54449 
United States 
Email: mckiernan.fergus@marshfeldclinic.org 

mailto:mckiernan.fergus@marshfieldclinic.org
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STUDY 

Veterans Affairs Group Exercise Program 
Rubenstein, et al. (2000) 

This study evaluated a structured group exercise program for fall-prone older men. At the end of the three-month 
program, participants were two-thirds less likely to fall compared with those who did not take part in the program. 

Note: This study calculated the fall rate as the number of falls per hour of physical activity. 

POPULATION: All participants were aged 70 or older and lived in the community. All were males who had at 
least one of these fall risk factors: leg weakness; impaired gait, mobility, and balance; and had fallen two or more 
times in the previous six months. 

GEOGRAPHIC LOCALE: Los Angeles, California, United States 

FOCUS: Increase strength and endurance and improve mobility and balance using a low- to moderate-intensity 
group exercise program. 

PROGRAM SETTING: The program was conducted at a Veterans Afairs ambulatory care center. 

CONTENT: 

• Strength training included hip fexion, extension, abduction, and adduction; knee fexion and extension; 
squats, dorsifexion, and plantar fexion. Over the frst four weeks, participants increased each exercise 
from one to three sets of 12 repetitions. Resistance levels also were increased progressively. The rate of 
progression was modifed for subjects with physical limitations. 

• Endurance training used bicycles, treadmills, and indoor walking sessions. Endurance training alternated 
between cycling (once a week), using a treadmill (twice a week), and indoor walking that included a 
walking loop as well as two fights of stairs (twice a week). Heart rates were monitored to ensure that 
participants did not exceed 70% of their heart rate reserve. 

• Balance training used a rocking balance board, balance beam, obstacle course, and group activities such 
as balloon volleyball and horseshoes. Balance training sessions were held twice a week and increased in 
difculty over the 12-week program. 

DURATION: Three 1½-hour sessions a week for 12 weeks. 

DELIVERED BY: Exercise physiology graduate students with training from experienced exercise physiologists or 
physical therapists (PTs). 

MINIMUM LEVEL OF TRAINING NEEDED: Facilitators should have approximately two weeks of on-the-job 
training by an experienced exercise physiologist or PT. 
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KEY ELEMENTS: 

• Use a group format and provide a wide variety of exercise activities. 

• Focus on strength, balance, and endurance exercises. 

• Provide personal encouragement and reinforcement of exercise. 

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Rubenstein LZ, Josephson KR, Trueblood PR, Loy S, Harker JO, Pietruszka FM, Robbins AS. 
Efects of a group exercise program on strength, mobility, and falls among fall-prone elderly men. Journal of 
Gerontology: Medical Sciences. 2000 Jun;55A(6):M317–21. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Laurence Z. Rubenstein, MD, MPH 
Professor Emeritus, UCLA School of Medicine and University of Oklahoma College of Medicine 
801 N Foothill Road 
Medford, Oregon 97504 
United States 
Email: Lzrubens@ucla.edu 

mailto:Lzrubens@ucla.edu
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STUDY 

PreFalls (Prevent Falls) Program 
Siegrest, et al. (2016) 

This study evaluated the efectiveness of a primary care provider-referred 16-week exercise program. Exercise 
participants experienced 46% fewer falls and 34% fewer fall injuries during the one-year follow-up. 

POPULATION: Community-dwelling older adults aged 65 or older who were at an increased risk of falls 
(had at least one of the following: one or more falls in the past year, low physical functioning, balance defcits, or 
fear of falling). 

GEOGRAPHIC LOCALE: Southern Germany 

FOCUS: Improve strength, balance, and gait to prevent falls and fall injuries among older adults. 

PROGRAM SETTING: Older adults were assessed for their risk of falls at their primary care provider’s ofce. 
If found to be at risk for a fall, they were referred to a group exercise class taught by a local physical therapist. 
Classes were taught in a community center, church, or another location close to the primary care provider’s ofce. 

CONTENT: This program consisted of primary care visits, including an initial screening visit, a group exercise 
program, and individualized home-based training after completion of a group exercise program. Participants were 
seen by their primary care provider four times during the course of the study. 

Primary care providers screened their older patients’ fall risk by asking patients if they had one or more falls in the 
past 12 months, by testing physical function (using either the Timed Up and Go test or Chair Stand test), visual 
examination of balance defcits, and by asking about patients’ fear of falling. 

If patients were considered at risk for a fall, they were referred to a 16-week group exercise program for one hour a 
week. Sixteen group sessions were conducted. Participants were instructed to add one unsupervised home session 
each week starting at week fve. Each session started with a 5-minute introduction to the topic, 10-minute warm 
up, 30-40 minutes of exercises, and 5-10 minutes of cool down. 

The exercise program consisted of: 

• Strength training (upper and lower body strength and stretching exercise with increasing level of difculty) 

• Challenging balance training 

• Functional training (e.g., getting up from the foor after a fall) 

• Gait training 

• Body awareness 

• Fall risk education using A Matter of Balance’ curriculum (addressing misconceptions about fall risk; 
thoughts, concerns, and attitudes about falling; and strategies to reduce potential environmental hazards) 

Home based training (training manual with safe home exercises) was also provided. All exercises were conducted 
without exercise equipment. 
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DURATION: 16 weeks 

DELIVERED BY: Screening and 
assessment conducted by primary care 
provider, exercise intervention delivered 
by physical therapist or sports scientist. 

 MINIMUM LEVEL OF TRAINING 
NEEDED: Primary care providers 
received 3.5 hours of workshop training. 
Physical therapists and sports scientists 
should have experience with older adults 
and receive training to lead A Matter of 
Balance sessions. 

 KEY ELEMENTS: 

• Balance/gait exercises are essential. 

• Groups should be organized to include enough time for an interactive discussion about fall risk behavior. 

• At least two sessions on the Matter of Balance training should be integrated to address fall risk behavior. 

AVAILABLE MATERIALS: Materials are available in German from the study’s co-investigator. 

STUDY CITATION: Siegrist M, Freiberger E, Geilhof B, et al. Fall prevention in a primary care setting: the efects 
of a targeted complex exercise intervention in a cluster randomized trial. Deutsches Ärzteblatt International. 
2016;113(21):365-372. 

SUPPLEMENTAL ARTICLE: Blank WA, Freiberger E, Siegrist M, et al. An interdisciplinary intervention to 
prevent falls in community-dwelling elderly persons: protocol of a cluster-randomized trial [PreFalls]. BMC 
Geriatrics. 2011;11:7. Published 2011 Feb 17. 

CONTACT: 

Practitioners interested in using this intervention may contact the co-investigator for more information: 

Ellen Freiberger, PhD 
Associate Professor 
FAU Erlangen-Nürnberg Institute for Biomedicine of Aging 
Kobergerstr. 6090408 Nürnberg 
Tel: +49 0911 5302 96162 
Fax: +49 0911 5302 96151 
Email: ellen.freiberger@fau.de 

mailto:ellen.freiberger@fau.de
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STUDY 

Falls Management Exercise (FaME) Intervention 
Skelton, et al. (2005) 

This study examined the efectiveness of an individualized, tailored group and home-based exercise intervention 
designed to improve participants’ dynamic balance and core and leg strength, and to recover their ability to get 
down to and up from the foor. 

After 36 weeks, the fall rate in the exercise group was reduced by one-third. Over the entire study, which included 
a 50-week follow-up period, the fall rate was reduced by 54%. 

POPULATION: Participants were women aged 65 or older, living independently, who had fallen three or more 
times in the previous year. 

GEOGRAPHIC LOCALE: London, United Kingdom 

FOCUS: Improve balance and strength. 

PROGRAM SETTING: Group classes were conducted at four locations in London in Community Leisure Centers 
(gym facilities that have rooms for exercise classes). Home exercises were performed in participants’ homes. 

CONTENT: Before starting the program, participants were assessed for asymmetry in strength or balance and 
specifc problems with strength, balance, and fexibility. 

Five basic functional tests were used: 

• Shoulder fexibility 

• Hamstring fexibility 

• Timed Up And Go 

• 180-degree turn 

• Functional Reach 

Participants also received a health screening and were evaluated for fear of falling (FES-I), fracture risk (Black 
score), quality of life (SF12), and confdence in maintaining balance (ConfBal). 

Falls Management Exercise (FaME) group classes were based on the Otago Exercise Programme, which includes 
exercises for endurance and fexibility as well as foor exercises. The exercises meet the American College of Sports 
Medicine guidelines for adults over age 65. 

Class exercises were tailored to the abilities of the group and home exercises were tailored to each participant’s 
needs and abilities. All exercises became more challenging (that is, increased in intensity or difculty) as the 
program progressed. For example, classes used individualized resistance bands and progressively reduced levels of 
support (seated and supported options moving to unsupported options). 

Home exercises addressed asymmetry in strength or balance by prescribing additional repetitions or sets for the 
weaker side. 
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Class exercises focused on: 

• Improving frst static then dynamic balance 

• Muscle and bone strength (e.g., Thera-Bands, free weights, low-impact side stepping and standing 
squats, etc.) 

• Endurance (e.g., marching, side stepping) 

• Flexibility of fve major muscle groups 

• Gait (e.g., side and backward walking) 

• Functional skills (e.g., sit to stand) 

• How to avoid falling (e.g., compensatory stepping) 

• Functional foor exercises (e.g., crawling, rolling, back extensions, and side leg lifts) 

Note: These exercises were introduced after at least eight weeks of preparatory physical therapy to restore the  
skills needed to get down to and up of the foor. 

The home exercise program consisted of: 

• Warm-up 

• 10-minute endurance session 

• Otago exercises along with additional resistance-band strengthening exercises 

• Developmental fexibility exercises 

• Cool-down 

Participants wore hip protectors during the exercise sessions in group classes and at home to reduce the risk of hip 
fractures. They were not encouraged to wear them at other times. 

DURATION: 

• The pre-exercise assessment lasted about 40 minutes 

• One-hour group classes were held once a week for 36 weeks 

• 30 minutes of home exercises were done twice a week 

DELIVERED BY: Postural Stability Instructors. These are qualifed “exercise for the older person” instructors, 
physical therapists (PTs), and occupational therapists (OTs) who have taken the fve-day training course, “Exercise 
for the Prevention of Falls and Injuries in Frailer Older People.” 

MINIMUM LEVEL OF TRAINING NEEDED: The United Kingdom has national education standards governing 
the training content for exercise instructors working with special populations, including older people. 



36 

A CDC COMPENDIUM OF EFFECTIVE FALL INTERVENTIONS: WHAT WORKS FOR COMMUNITY-DWELLING OLDER ADULTS | 2022

  
 

 
 

 

 

 

  

 

 

 

 
 

 
  

 

 

After instructors are trained to work with older people, they can train as Postural Stability Instructors, focusing 
on older people at high risk of falling. PTs and OTs do not have to become an exercise instructor in order to take 
this training. 

The fve-day training course to become a Postural Stability Instructor is considered postgraduate-level training. It 
involves 54 contact hours of theory and practical delivery and 100 non-contact hours. The qualifcation is based on 
successfully completing a 40-minute practical exam, a case study on a faller, and a theoretical paper. 

More information about the course content can be found at www.laterlifetraining.co.uk. 

The United Kingdom Chartered Society of Physiotherapists endorses the Postural Stability Instructor training 
course. Additional information can be found at www.csp.org.uk. 

Public Health England recommends FaME as one of three cost efective exercise/physical activity interventions  

http://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fle/679856/A_ 
return_on_investment_tool_for_falls_prevention_programmes.pdf. 

KEY ELEMENTS: 

• To be successful, the exercise program should last at least 36 weeks. 

• It should include a minimum of two hours per week of combined group and home exercises. 

• Exercise must be progressive, continually increasing in intensity, resistance, weight, and 
challenging balance. 

• Exercises must be tailored to each individual’s needs and abilities, both in group classes and at home. 

• It is desirable but not essential to include foor work to reduce fear of falling and improve falls self-efcacy. 

AVAILABLE MATERIALS: Information about the accredited Postural Stability Instructor course in the United 
Kingdom is available at www.laterlifetraining.co.uk. 

The training manual for the Postural Stability Instructor course can be purchased from   
www.laterlifetraining.co.uk. 

STUDY CITATION: Skelton D, Dinan S, Campbell M, Rutherford O. Tailored group exercise (Falls Management 
Exercise—FaME) reduces falls in community-dwelling older frequent fallers (an RCT). Age and Ageing. 2005 
Nov;34(6):636–9. 

SUPPLEMENTAL ARTICLES: 

Skelton DA, Dinan SM. Exercise for falls management: Rationale for an exercise program aimed at reducing 
postural instability. Physiotherapy Theory and Practice. 1999 Jan;15(2):105–20. Available at: 
www.laterlifetraining.co.uk/documents/ExerciseFallsManage.PDF. 

Ilife A, et al. Multi-centre cluster randomized trial comparing a community group exercise programme with home 
based exercise with usual care for people aged 65 and over in primary care: Protocol of the ProAct 65+ trial. Trials. 
2010 Jan;11(1):6–10. 

Gawler, Sheena, et al. “Reducing falls among older people in general practice: The ProAct65+ exercise intervention 
trial.” Archives of Gerontology and Geriatrics. 2016 Nov-Dec; 67:46-54. 

http://www.laterlifetraining.co.uk
http://www.csp.org.uk
http://www.laterlifetraining.co.uk
http://www.laterlifetraining.co.uk
http://www.laterlifetraining.co.uk/documents/ExerciseFallsManage.PDF
http://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fle/679856/A_return_on_investment_tool_for_falls_prevention_programmes.pdf
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Ilife, Steve, et al. “Multicentre cluster randomised trial comparing a community group exercise programme and 
home-based exercise with usual care for people aged 65 years and over in primary care.” Health Technology 
Assessment. 2014 Aug;18(49):vii-xxvii, 1-105. 

Skelton DA, Stranzinger K, Dinan SM, Rutherford O. BMD improvements following FaME (falls management 
exercise) in frequently falling women age 65 and over: An RCT. Journal of Aging and Physical Activity. 2008 
Jul;16(Suppl):S89–90. 

Skelton DA. The Postural Stability Instructor: Qualifcation in the United Kingdom for efective falls prevention 
exercise. Journal of Aging and Physical Activity. 2004 Jul;12(3):375–6. 

Skelton DA. Efects of physical activity on postural stability. Age and Ageing. 2001 Nov;30 (Suppl 4):33–9. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Professor Dawn Skelton, PhD 
Professor of Ageing and Health, Centre for Living, Institute of Applied Health Research 
School of Health and Life Sciences 
Govan Mbeki Health Building, Glasgow Caledonian University 
Cowcaddens Road, Glasgow G4 0BA, United Kingdom 
Tel: +44 0 141 331 8792  
Email: dawn.skelton@gcu.ac.uk 

Program Contact 
In 2021, FaME was translated into a community (non-research) setting. Additional information to  
help with implementation can be found below.  

Orton E, Audsley S, Coupland C, Gladman JRF, Ilife S, Lafond N, Logan P, Masud T, Skelton DA, 
Timblin C, Timmons S, Ward D, Kendrick D. ‘Real world’ efectiveness of the Falls Management 
Exercise (FaME) programme: an implementation study. Age Ageing. 2021 Feb 3;afaa288. doi: 
10.1093/ageing/afaa288. Online ahead of print. 

  IMPLEMENTATION TOOLKIT: https://arc-em.nihr.ac.uk/clahrcs-store/ 
falls-management-exercise-fame-implementation-toolkit 

  LOGIC MODEL: www.nottingham.ac.uk/emran/documents/issue-21-emran-jul-2018.pdf 

Practitioners interested in learning more may contact: 

Professor Dawn Skelton, PhD 
Professor of Ageing and Health, Centre for Living, Institute of Applied Health 
Research School of Health and Life Sciences 
Govan Mbeki Health Building, Glasgow Caledonian University 
Cowcaddens Road, Glasgow G4 0BA, United Kingdom 
Tel: +44 0 141 331 8792 
Email: dawn.skelton@gcu.ac.uk 

https://www.nottingham.ac.uk/emran/documents/issue-21-emran-jul-2018.pdf
mailto:dawn.skelton@gcu.ac.uk
mailto:dawn.skelton@gcu.ac.uk
https://arc-em.nihr.ac.uk/clahrcs-store/falls-management-exercise-fame-implementation-toolkit
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STUDY 

Music-Based Multitask Exercise Program 
Trombetti, et al. (2011) 

This study evaluated the efectiveness of Jaques-Dalcroze eurhythmics, a music-based multitask exercise program, 
to improve gait and balance and reduce falls among high risk older adults. Experienced instructors led a one-hour 
class once a week for six months. At the end of the six-month program, participants were 54% less likely to fall 
compared to those who did not participate in the program. 

POPULATION: Participants were community-dwelling adults aged 65 or older with an increased risk of falling, 
defned as having had one or more self-reported falls, balance impairment, or being physically pre-frail. Most 
participants were female. 

GEOGRAPHIC LOCALE: Geneva, Switzerland 

FOCUS: Improve gait and balance using Jaques-Dalcroze eurhythmics classes modifed for older adults. 

PROGRAM SETTING: Classes were conducted in common areas of residential retirement communities. 

CONTENT: A certifed and experienced Jaques-Dalcroze instructor led each session and played the piano. The 
program included a combination of gait and balance movements, fexibility training, and coordinated movements 
of multiple joints (e.g., rotating a ball in your hand while moving your arms and walking). 

Participants wore thin soled shoes. The instructor constantly changed the music so participants could not 
predict the rhythm and had to adapt their movements in response. The participants helped select the style 
of music played. 

Each one-hour class had three segments: 

• A 5–10-minute warm-up that included stretching exercises 

• A 40-minute core-content period composed of multitask and balance challenging exercises 

• Basic exercises which consisted of walking in time to the music and responding to changes in the music’s 
rhythmic patterns. 

• Upper body exercises included sequences using percussion instruments or balls 

Other typical exercises included quick reaction exercises, walking out of rhythm, and multidirectional weight 
shifting. Exercises gradually became more difcult over the six-month period. 

The instructor requested participants to maintain a high level of attention and respond quickly to verbal 
instructions and changes in the rhythm of the music. 

A 5–10-minute cool-down period. 
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DURATION: A one-hour class once a week for six months. 

DELIVERED BY: Certifed exercise instructors experienced in teaching Jaques-Dalcroze eurhythmics to 
older adults. 

MINIMUM LEVEL OF TRAINING NEEDED: Instructors should be trained in Jaques-Dalcroze eurhythmics 
instruction and have experience teaching older adults. 

KEY ELEMENTS: 

• This program should be led by an experienced Jaques-Dalcroze instructor. 

• An average class size of 15-18 is ideal for efective learning and teaching. 

• To maintain program fdelity, the program should not be altered. 

AVAILABLE MATERIALS: Information about the Jaques-Dalcroze eurhythmics certifcation program in the 
United States is available at www.dalcrozeusa.org. 

STUDY CITATION: Trombetti A, Hars M, Herrmann FR, Kressig RW, Ferrari S, Rizzoli R. Efect of music-based 
multitask training on gait, balance, and fall risk in elderly people: a randomized controlled trial. Archives of Internal 
Medicine. 2011 Mar 28;171(6):525–33. 

SUPPLEMENTAL ARTICLES: Wahli-Delbos M. La Rythmique Jaques-Dalcroze, un atout pour les seniors. 
Geneva: Editions Papillon; 2010. 

Hars M, Herrmann FR, Fielding RA, Reid KF, Rizzoli R, Trombetti A. Long-term exercise in older adults: 4-year 
outcomes of music-based multitask training. Calcifed Tissue International. 2014 Nov;95(5):393–404. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Professor Andrea Trombetti 
Division of Bone Diseases, Department of Medicine 
Geneva University Hospitals and Faculty of Medicine 
Rue Gabrielle-Perret-Gentil 4, 1211 
Geneva, Switzerland 
Email: andrea.trombetti@hcuge.ch 

https://dalcrozeusa.org/
mailto:andrea.trombetti@hcuge.ch
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STUDY 

Central Sydney Tai Chi Trial 
Voukelatos, et al. (2007) 

This study evaluated the efectiveness of 
community-based Tai Chi programs to 
reduce falls among people aged 60 or 
older. One-hour classes were ofered once 
a week for 16 weeks in community settings 
by experienced instructors who taught 
their regular programs using several styles 
of Tai Chi. 

After the 24-week follow-up period, the 
fall rate among Tai Chi participants was 
one-third lower, and the rate of multiple 
falls was 46% lower, than the rates for 
participants who did not take Tai Chi. 

POPULATION: Participants were healthy people aged 60 or older who lived in the community and about 84% 
were female. 

GEOGRAPHIC LOCALE: Sydney, Australia 

FOCUS: Improve balance and reduce falls. 

PROGRAM SETTING: Community Tai Chi classes were conducted at locations such as town halls and senior 
centers. Locations were based on accessibility (e.g., accessible by public transportation, room accessible without 
climbing stairs), geographic diversity, and options for no- or low-cost sustainability after the study was completed. 

CONTENT: The majority of classes used modifed Sun-style Tai Chi although a small proportion used Yang-style  
Tai Chi or a mixture of several styles. Detailed information about Tai Chi styles was not collected. 

Instructors followed a set of guidelines that focused on teaching physical activity to older people and contained 
suggestions about how to incorporate key elements, such as relaxation, into the Tai Chi program. Some classes had 
the option to buy a video and/or booklet about the type of Tai Chi they were learning. 

DURATION: One-hour per week for 16 weeks. 

DELIVERED BY: Experienced Tai Chi instructors or instructors experienced in teaching physical activity to 
older people. 

MINIMUM LEVEL OF TRAINING NEEDED: Instructors must have at least fve years’ experience as a Tai 
Chi instructor or have experience teaching physical activity to older people and attend an intensive weekend 
workshop about the basic principles of Tai Chi. 
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KEY ELEMENTS: 

• Limit class size to 12 people to maximize the attention each participant can get from the instructor. 

• Incorporate relaxation and lowered center of gravity exercises into each class. 

• It is important that participants maintain an upright (straight) posture at all times to reduce the risk of 
falling. Forms of Tai Chi that require participants to squat while moving or to get into positions that are not 
totally upright should be modifed appropriately. 

• Instructors need to be aware of participants’ comfort levels as well as any medical or physical conditions 
that may limit their ability to perform certain Tai Chi movements. 

• Tai Chi movements should be introduced gradually so that participants are not exposed to too many new 
movements at once. 

AVAILABLE MATERIALS: 

• Tai Chi Principles for Falls Prevention in Older People* 

• Guidelines for Instructors Working with Older People* 

*See Appendix C-3. 

 STUDY CITATION: Voukelatos A, Cumming RG, Lord SR, Rissel C. A randomized, controlled trial of Tai Chi 
for the prevention of falls: The Central Sydney Tai Chi trial. Journal of the American Geriatrics Society. 2007 
Aug;55(8):1185–91. 

SUPPLEMENTAL ARTICLE: Voukelatos A. The Central Sydney Tai Chi trial: A randomized controlled trial 
investigating the efectiveness of Tai Chi in reducing falls in older people. PhD thesis, University of Sydney, 2010. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Alexander Voukelatos, PhD 
Population Health Research and Evaluation Hub 
Sydney Local Health District and School of Population Health 
University of New South Wales Level 1 Bridge Road, Forest Lodge 
NSW 2037 Australia 
Tel: +61 02 9515 9079 
Fax: +61 02 9515 9056 
Email: alexander.voukelatos@health.nsw.gov.au 

mailto:alexander.voukelatos@health.nsw.gov.au
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STUDY 

Simplified Tai Chi 
Wolf, et al. (1996) 

This study compared a 15-week program of Tai Chi classes that used 10 simplifed movements with a balance 
training program. After four months, the risk of falling more than once among participants in the Tai Chi classes 
was almost half that of people in the comparison group. 

Participants reported that after the study they were better able to stop themselves from falling by using their 
environment and appropriate body maneuvers. After the study ended, almost half the participants chose to 
continue meeting informally to practice Tai Chi. 

POPULATION: All were 70 years or older and lived in the community. Most study participants were female. 

GEOGRAPHIC LOCALE: Atlanta, Georgia, United States 

FOCUS: Improve strength, balance, walking speed, and other functional measures among seniors using Tai Chi. 

PROGRAM SETTING: The program used facilities in a residential retirement community. 

CONTENT: Participants were taught a simplifed 
version of Tai Chi. The 108 existing Tai Chi forms were 
synthesized into a series of 10 composite forms (see 
Appendix C-4) that could be completed during the 
15-week period. The composite forms emphasized all 
elements of movement that generally become limited 
with age. 

Exercises systematically progressed in difculty. The 
progression of movements led to gradually reducing 
the base of standing support until, in the most 
advanced form, a person was standing on one leg. 

This progression also included increasing the ability  
to rotate the body and trunk as well as performing  
reciprocal arm movements. These exercises were led  
during the group sessions; however, individuals were  
encouraged to practice these forms on their own,   
outside of the group setting. 

Form 6 

A B 

This image depicts a Tai Chi form 

DURATION: The 15-week program included: 

• Twice weekly 25-minute group sessions 

• Weekly 45-minute individual contact time with the instructor 

• Twice daily 15-minute individual practice sessions at home without an instructor 
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DELIVERED BY: A Tai Chi Quan grand master with 50 years of experience instructed the classes and met 
individually with participants. A nurse/coordinator-maintained contact with participants to ensure 
their participation. 

MINIMUM LEVEL OF TRAINING NEEDED: Information was not provided by the principal investigator. 

KEY ELEMENTS: This program needs to be led by a very experienced Tai Chi grand master. No elements should 
be changed in order to replicate these results among older adults who are similar to study participants. 

AVAILABLE MATERIALS: Illustrations of the 10 Tai Chi exercises are in Appendix C-4. 

STUDY CITATION: Wolf SL, Barnhart HX, Kutner NG, McNeely E, Coogler C, Xu T. Reducing frailty and falls in 
older persons: An investigation of Tai Chi and computerized balance training. Journal of the American Geriatrics 
Society. 1996 May;44(5):489–97. 

SUPPLEMENTAL ARTICLE: Wolf SL, Coogler C, Xu T. Exploring the basis for Tai Chi Chuan as a therapeutic 
exercise approach. Archives of Physical Medicine and Rehabilitation. 1997 Aug;78(8):886–92. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Steven L. Wolf, PhD, PT, FAPTA 
Department of Rehabilitation Medicine 
Emory University School of Medicine 
1441 Clifton Road NE 
Atlanta, Georgia 30322 
United States 
Tel: (404) 712-4801   
Fax: (404) 712-5895  
Email: swolf@emory.edu 

mailto:swolf@emory.edu
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STUDY 

Multi-target Stepping Program 
Yamada, et al. (2013) 

This study evaluated the efectiveness of a multi-target stepping (MTS) program with exercise compared to a 
walking program with exercise. Participants in the MTS program had fewer falls and fewer fall-related fractures. 
The fall rate was 65% lower among people who took part in the program compared to those who did not. 

POPULATION: Participants were community-dwelling adults aged 65 or older who could walk independently 
and did not have severe cognitive impairment. Slightly more than half were female. 

GEOGRAPHIC LOCALE: Kyoto, Japan 

FOCUS: Improve stepping performance, gait, balance, and control of foot movements. 

PROGRAM SETTING: An academic health center that included a ftness center for older adults. 

CONTENT: The MTS program consisted of stepping on colored squares in a prescribed order at the participant’s 
own pace. This was repeated four times each session. Participants attended sessions twice a week for 24 weeks. 

An exercise trainer taped 15 rows of four-inch paper squares onto a very thin (about 0.1 in), rubber mat 33 feet 
long by 3.3 feet wide. Each square was spaced two feet apart. A square with a new color was added every six 
weeks. The number of squares in each row increased from two to fve over the course of 24 weeks. 

• 

• Weeks 1–6: two squares   
(red and blue) 

1 m 

• Weeks 7–12: three squares   
(red, blue, and yellow) 

• Weeks 13–18: four squares   
(red, blue, yellow, and white) 

10
 m

 

in weeks in weeks in weeks in weeks• Weeks 19–24 fve squares   
(red, blue, yellow, white, and green) 

1-6 7-12 13-18 19-24 

Reprinted with permission of the author 

Each row contained at least two squares of diferent colors and their arrangement was randomized. Participants 
stepped on the same color square during the entire course. The other colored square(s) served as distractors. 
Participants could step on the squares with either foot and were allowed to take as many steps as needed to reach 
their next target square. The course changed each week and became progressively more difcult. 

A physical therapist (PT) or exercise trainer instructed each participant, who wore fat-soled shoes, to walk 
through the course at their own pace. It typically took one to two minutes to complete the course. After each trial, 
the PT or exercise trainer provided feedback, such as “You missed the second square, please pay more attention 
the next time you try.” 
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Both intervention and control participants took part in a 30-minute exercise class twice a week that included mild 
strength training, balance, and fexibility exercises. 

DURATION: The MTS sessions took seven minutes and were held twice a week for 24 weeks. 

DELIVERED BY: A PT and exercise trainer who were experienced in working with older adults. The main role 
of the PT was risk management in the event of a fall or other injury, although he also provided instruction and 
feedback. The exercise trainer did not receive any additional training for this intervention. 

MINIMUM LEVEL OF TRAINING NEEDED: Exercise instructors experienced in working with older adults. 

KEY ELEMENTS: The course should become gradually more difcult, based on the physical ability of 
each participant. 

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Yamada M, Higuchi T, Nishiguchi S, Yoshimura K, Kajiwara Y, Aoyama T. Multi-target 
stepping program in combination with a standardized multicomponent exercise program can prevent falls in 
community-dwelling older adults: a randomized, controlled trial. Journal of the American Geriatrics Society. 
2013;61(10):1669–75. 

SUPPLEMENTAL ARTICLES: 

Yamada M, Aoyama T, Arai H, Nagai K, Tanaka B, Uemura K, Mori S, Ichihashi N. Complex obstacle negotiation 
exercise can prevent falls in community-dwelling elderly Japanese aged 75 years and older. Geriatriatric 
Gerontology International. 2012 Jul;12(3):461–7. 

Yamada M, Tanaka B, Nagai K, Aoyama T, Ichihashi N. Rhythmic stepping exercise under cognitive conditions 
improves fall risk factors in community-dwelling older adults: Preliminary results of a cluster-randomized 
controlled trial. Aging Mental Health. 2011 Jul 1;15(5):647–53. 

Yamada M, Tanaka B, Nagai K, Aoyama T, Ichihashi N. Trail-walking exercise and fall risk factors in community-
dwelling older adults: preliminary results of a randomized controlled trial. Journal of the American Geriatrics 
Society. 2010 Oct;58(10):1946–51. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Minoru Yamada, PhD 
Professor Faculty Human Sciences, 
University of Tsukuba 3-29-1 Otsuka, Bunkyo-ku, 
Tokyo 112-0012, Japan 
Tel: +81 3 3942 6863   
Fax: +81 3 3942 6895   
Email: m-yamada@human.tsukuba.ac.jp 

mailto:m-yamada@human.tsukuba.ac.jp


46 

A CDC COMPENDIUM OF EFFECTIVE FALL INTERVENTIONS: WHAT WORKS FOR COMMUNITY-DWELLING OLDER ADULTS | 2022

 
 

The following three tables summarize the study 
population characteristics, study methodology, 
and intervention characteristics of the 17 
exercise interventions. 
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Table 1. Summary Table of Studies and Study Population 

Study No. Study 
Participants 

Mean 
Age 

% 
Female Race/Ethnicity Socioeconomic Status 

(SES) 
Previous Falls Other 

Characteristics 

Barnett 2003 163 75 67% 
90% used English as 
primary language 

Study conducted in low SES 
areas 

42% fell in past year 27% lived alone 

Campbell 1997 233 84 100% Most were White 
20% used community 
services 

44% fell in past year 

Clemson 2012 317 83 55% Most were White 
46% education >high school 
(HS) 

90% had fall with injury 
in past year 

Freiberger 2007 152 75 39% 100% White 
33% education >HS 
Mean income: $5,458/mo 

34% fell in past 6 months 

Kemmler 2010 246 69 100% NA* NA 
Fall rate=0.39 falls/person 
in 6 months before study 

Kim 2014 105 78 100% 100% Japanese NA 
100% had a fall in the 
previous year 

Kovacs 2013 76 68 100% 100% White 58% > 12 years education 38% fell in past year 

Li 2005 256 77 70% 90% White 
92% education ≥HS 
68% income: <$35,000 

37% fell in past 3 months 48% lived alone 

Lord 2003 551 80 86% 100% White NA 34% fell in past year 
22% in assisted 
living housing 

McKiernan 2005 113 74 60% 100% White NA 100% fell in past year 

Rubenstein 2000 59 75 0% 95% White 63% education >HS 56% fell in past 6 months 73% married 

Siegrist 2016 378 78 75% NA NA 53% fell in the past year 

Skelton 2005 81 773 100% Most were White 
Most were retired healthcare 
workers with at least some 
HS education 

100% ≥3 falls in past year 
Mean number of 
medications=4 

Trombetti 2011 134 76 96% 100% White 79% education <HS 55% fell in past year 

Voukelatos 2007 702 69 84% Most were White 44% education ≥HS 34% fell in past year 

Wolf 1996 200 76 81% Most were White 77% education >HS 36% fell in past year 

Yamada 2013 264 77 67% 100% Asian NA 34% fell in past year 
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Barnett 
2003 

Southwest Sydney, Australia Recruited while patients in 
general practice clinics or 
attending hospital-based 
physical therapy clinics 

Age ≥65 & >1 physical 
impairment associated 
with fall risk (lower limb 
weakness, poor balance, slow 
reaction time) 

Cognitively impaired or had 
degenerative or medical 
conditions that precluded 
participating in an exercise 
program 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Postal surveys sent to 
participants each month; 
if not received within 2 
weeks, participant was 
interviewed by telephone 

12 months Fall rate IRRa=0.60 
(0.36–0.99) 

None 

Fall with injury rate IRRa=0.66 
(0.38–1.15) 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Campbell 
1997 

Dunedin, New Zealand Women registered with a 
general practice in Dunedin 
were invited by general 
practitioner to take part 

Age >80 & able to 
move around within 
their own home 

Cognitively impaired or 
receiving physical therapy 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Participants given 12 
pre-addressed & stamped 
monthly fall calendar 
postcards; if one was not 
received, participant was 
interviewed by telephone 

12 months Fall rate RRb=0.67 (p<0.05) None 

First fall HRc=0.81 (0.56–1.16) 

First fall with injury HRc=0.61 (0.39–0.97) 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bRelative Rate cHazard Ratio dRelative Risk eRate Ratio per 1,000 hrs of activity fAdjusted Odds Ra  tio  
gOdds Ratio

48 

-

-
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Table 2. Study Methodology 

Study Location Study Population  
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Clemson 
2012 

Sydney, Australia Veterans, spouses & war 
widows recruited by mailings 
to Department of Veteran’s 
Afairs database in Sydney & 
3 general databases 

Age ≥70, ≥2 falls or 
one fall with injury in past 12 
months 

Moderate or severe 
cognitive impairment, lack 
of conversational English, 
inability to ambulate 
independently, neurological 
condition that severely 
impacted gait/mobility, 
nursing home residence, or 
terminal illness 

Yes 

Method of 
Recording Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Daily calendar mailed 
monthly with blinded 
follow-up telephone calls 
to non-responders 

12 months Fall rate 
(structured vs control) 

IRRa=0.81 
(0.56–1.17) 

One patient in 
structured exercise 
had groin strain; 
One LiFE 
participant had 
a pelvic stress 
fracture 

Fall rate 
(LiFE vs control) 

IRRa=0.69 
(0.48–0.99) 

Study Location Study Population 
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Freiberger 
2007 

Erlangen, Germany Recruited from a health 
insurance company 
membership database 

Age ≥70, community-
dwelling, & able to walk 
independently 

Unable to walk 
independently or 
cognitively impaired 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Monthly fall calendars; 
if not returned, participant 
received a follow-up 
telephone call; if a fall 
occurred, the participant was 
interviewed by telephone 

12 months Number of fallers RRd=0.77 (0.60–0.97) NA 

Number of multiple fallers RRd=0.87 (0.75–1.01) 

Fall rate RRb=0.64 (0.38–1.06) 

Time to frst fall 
(ftness vs control) 

337 ±9 days vs. 216 ±15 days 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bRelative Rate cHazard Ratio dRelative Risk eRate Ratio per 1,000 hrs of activity fAdjusted Odds Ra  tio
gOdds Ra  tio

-

-
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Table 2. Study Methodology 

Study Location Study Population  
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Kemmler 
2010 

Erlangen-Nuremberg, 
Germany 

Members of Siemens Health 
Insurance recruited by mail 
between May 2005 
and January 2006 

Age ≥65, living 
independently 

History of alcoholism 
or Cushing’s syndrome, 
use of medications 
(bisphosphonate, hormone 
therapy, glucocorticoids 
& laxatives) that afect 
bone metabolism or fall 
risk, infammatory disease, 
secondary osteoporosis, past 
participation in an exercise 
study, very low physical 
capacity, or participation in 
sports in past 10 years 

Yes 

Method of 
Recording Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Fall calendars with 
monthly telephone calls for 
non- responders 

18 months Fall Rate RRb=0.60 (0.47–0.76) None 

Number of fallers RRd=0.54 (0.35–0.84) 

Number of fallers with injury RRd=0.33 (0.15–0.74) 

Study Location Study Population 
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Kim 2014 Itabashi ward of Tokyo Randomly selected 
from the Basic 
Resident Register 

Women aged ≥70 with a 
history of falling 

Severe knee or back pain, 
severe walking disability or 
unstable cardiac conditions 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Fall calendars were 
encouraged and 
collected during the 
follow-up survey 

12 months Adjusted odds of falling 
compared to intervention 
Adjusted odds of fractures 
compared to intervention 

aORf=2.78 (1.17-6.96) 

aORf=0.82 (0.22-3.05) 

None 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bRelative Rate cHazard Ratio dRelative Risk eRate Ratio per 1,000 hrs of activity fAdjusted Odds Ra  tio
gOdds Ratio

50 

-

-
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Table 2. Study Methodology 

Study Location Study Population  
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Kovacs 
2013 

Budapest, Hungary Recruited by an 
advertisement in a 
local newspaper 

Age ≥60, community 
dwelling. 

Personal doctor did not 
recommend, neurological 
disease, cardiovascular 
disease, severe lower limb 
pain, or participated 
in an exercise program in 
past 6 months 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly fall diary 6 months Number of fallers RRa=0.40 (0.17–0.92) None 

Study Location Study Population 
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Li 2005 Portland, Oregon, 
United States 

Subjects enrolled in the 
Legacy Health System in 
Portland, OR were sent 
letters from their physicians 
encouraging them 
to participate 

Age ≥70, inactive, 
ambulatory, no chronic 
medical problems that would 
limit participation, had a 
physician’s clearance to 
participate 

Cognitively impaired, in poor 
health, or had difculty with 
language or transportation 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Falls recorded daily 
in a fall calendar that was 
collected by a research 
assistant 

12 months Fall rate RRb=0.35 (p<0.001) None 

Multiple fall rate(≥2 falls) RRb=0.45 (0.30–0.70) 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bRelative Rate cHazard Ratio dRelative Risk eRate Ratio per 1,000 hrs of activity fAdjusted Odds Ra  tio
gOdds Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population  
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Lord 2003 Sydney & Wollongong, 
Australia 

Residents of self-care & 
intermediate care retirement 
villages that attended 
information sessions & then 
were approached individually 

Age ≥62 Cognitively impaired, had 
a medical condition that 
prevented participation in an 
exercise program, or already 
attended exercise classes of 
equivalent intensity 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Completed monthly 
questionnaires; if not received 
within a week after end of the 
month, received a home visit 
or telephone call; nursing staf 
at each intermediate-care site 
also kept a falls record book 

12 months Fall rate RRb=0.78 (0.62–0.99) None 

Fall rate for participants 
with no falls at baseline 

RRb=0.88 (0.65–1.20) 

Fall rate for participants 
with falls at baseline 

RRb=0.69 (0.48–0.99) 

Study Location Study Population 
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

McKiernan 
2005 

Rural Central & Northern 
Wisconsin, United States 

Recruited using a database of 
people who had fallen in the 
past year and been treated 
in a clinic or ED, one direct 
mailing, or an announcement 
in local print media 

Age ≥65, community-
dwelling, fell in past year, 
ambulatory without a walking 
aid, capable of putting on 
Yaktrax® Walker & using it 
appropriately, able & willing 
to maintain a fall diary 

Incapable of walking without 
a walking aid or unable to use 
Yaktrax® Walker correctly 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Participants kept a fall diary 
that they submitted at the 
end of the study 

10,724 observation-days Outdoor slip RRb=0.50 (0.26–0.96) None 

Outdoor fall RRb=0.45 (0.23–0.85) 

Outdoor fall on day walked 
on snow or ice 

RRb=0.42 (0.26–0.92) 

Outdoor injurious fall RRb=0.10 (0.02–0.53) 

Outdoor injurious fall on day 
walked on snow or ice 

RRb=0.13 (0.03–0.66) 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bRelative Rate cHazard Ratio dRelative Risk eRate Ratio per 1,000 hrs of activity fAdjusted Odds Ra  tio
gOdds Ratio

52 
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-
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Table 2. Study Methodology 

Study Location Study Population  
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Rubenstein 
2000 

Los Angeles, California, 
United States 

Male patients at VA 
Ambulatory Care Center 
recruited through fyers 
& telephone screening 

Age >70, ambulatory, had at 
least 1 of 4 risk factors (lower 
extremity weakness, impaired 
gait, impaired balance, or >1 
fall in past 6 months) 

Exercised regularly, 
cardiac or pulmonary 
disease, dementia, terminal 
illness, severe joint pain, 
unresponsive, depression, 
or progressive neurologic 
disease 

No 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Questioned about falls & 
injuries every 2 weeks by 
phone or in-person 

12 weeks (at end of 
intervention) 

Activity-adjusted fall rate RRe=0.37 (p=0.027) None 

Study Location Study Population 
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Siegrist 
2016 

Southern Germany Adults aged ≥65 who visited 
a participating primary care 
physician were screened for 
their fall risk; if at risk were 
randomized to intervention 
or control group 

Community-dwelling, Aged 
≥65, at risk for falls (had 
one or more falls in the past 
year, scored low on the TUG 
or chair stand test, had a 
balance defcit, or was afraid 
of falling) 

Had physical or mental 
restrictions that would 
interfere with participation 
in risk assessment or 
exercise program 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Falls diary with a follow-up 
phone call to gather details 
of any reported fall 

12 months Number of falls IRRa=0.54 (95% CI: 0.35, 
0.84) 

None 

Percentage of fallers ORg=0.52 (95% CI: 0.29, 0.91) 

Number fall injuries IRRa=0.66 (95% CI: 0.42, 
0.94) 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bRelative Rate cHazard Ratio dRelative Risk eRate Ratio per 1,000 hrs of activity fAdjusted Odds Ra  tio
gOdds Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population  
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Skelton 
2005 

London, United Kingdom Posters, local, and 
national newspapers, 
local radio stations 

Female, age ≥65, ≥3 falls in 
past year 

Acute rheumatoid arthritis, 
uncontrolled heart failure 
or hypertension, signifcant 
cognitive impairment, 
signifcant neurological 
disease or impairment, 
or previously diagnosed 
osteoporosis 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Falls diaries were returned 
every 2 weeks by mail. Every 
fall was followed up by 
telephone to determine the 
circumstances & outcome 

20 months Fall rate IRRc=0.66 (0.49–0.90) None 

Fall with injury rate IRRc=0.60 (0.33–1.07) 

Study Location Study Population 
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Trombetti 
2011 

Geneva, Switzerland Recruited from the local 
community through 
multiple strategies including 
advertisements in 
local newspapers 

Age ≥65, community 
dwelling, no experience with 
Jaques-Dalcroze eurhythmics 
except during childhood, 
increased risk of falling (≥1 
falls, balance impairment 
defned as a score >2 on 
Tinetti test, or physical frailty) 

Neurological disease 
associated with motor defcit 
or orthopedic disease that 
signifcantly afects gait/ 
balance, a medical condition 
such as terminal illness, 
or fully dependent on 
assistive device 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Fall diary mailed monthly to 
study coordinator; follow- up 
phone calls were made to 
non-responders 

12 months Risk for >1 fall RRd=0.61 (0.39–0.96) None 

Risk for ≥2 falls RRd=0.19 (0.06–0.63) 

Fall rate IRRa=0.46 (0.27–0.79) 

Time to frst fall HRc=0.53 (0.30–0.94) 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bRelative Rate cHazard Ratio dRelative Risk eRate Ratio per 1,000 hrs of activity fAdjusted Odds Ra  tio
gOdds Ratio
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Table 2. Study Methodology 

Study Location Study Population &  
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Voukelatos 
2007 

Sydney, Australia Recruited through 
advertisements 
in local community 
newspapers 

Age >60, had not practiced 
Tai Chi in past 12 months 

Degenerative neurological 
condition, dementia, severely 
debilitating stroke, severe 
arthritis, marked vision 
impairment, or unable to walk 
across a room unaided 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Participants recorded falls 
daily & mailed calendars to 
study coordinator monthly; if 
not received within 2 weeks 
after the end of the month, 
the participant was contacted 
by telephone 

24 weeks Number of falls An instructor 
tried to help a 
participant into a 
movement & the 
participant twisted 
a ligament 

After 16 weeks follow-up IRRa=0.73 (0.50–1.07) 

After 24 weeks follow-up IRRa=0.67 (0.47–0.94) 

Participants with ≥2 falls after 
24 weeks follow-up 

RRd=0.54 (0.28–0.96) 

Study Location Study Population 
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Yamada 
2013 

Kyoto, Japan Recruited by an 
advertisement in a local 
newspaper 

Aged ≥65, community-
dwelling, no severe cognitive 
impairment (Rapid Dementia 
Screening Test score <5), 
certifed for long-term care 
insurance service, able to 
walk independently, willing 
to participate, no signifcant 
hearing or vision loss, access 
to transportation, & had not 
exercised in the past 12 months 

Serious visual impairment, 
severe cardiac, pulmonary, 
or musculoskeletal disorder, 
Parkinson’s disease, history 
of stroke, or current use of 
psychotropic drugs 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly fall diary with 
telephone follow-up if 
needed 

12 months after the end of 
the intervention 

Fall rate IRRa=0.35(0.19–0.66) None 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bRelative Rate cHazard Ratio dRelative Risk eRate Ratio per 1,000 hrs of activity fAdjusted Odds Ra  tio
gOdds Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population  
& Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Wolf 1996 Atlanta, Georgia, 
United States 

Community seniors & 
residents of an independent 
living facility, recruited 
through advertisements 
& direct contact 

Age ≥70, ambulatory, 
willing to participate weekly 
for 15-week program & at 
4-month follow-up

Severe cognitive impairment 
or debilitating condition 
such as metastatic cancer, 
Parkinson’s disease, stroke, 
or profound visual defcits 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly calendar or monthly 
phone calls from staf 

7–20 months Fall risk RRd=0.53 (0.32–0.86) None 

≥1 falls with injury RRd=0.81 (0.33–2.02) 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bRelative Rate cHazard Ratio dRelative Risk eRate Ratio per 1,000 hrs of activity fAdjusted Odds Ratio
gOdds Ratio
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Table 3. Interventions Characteristics 

Study Focus Providers Structure Number of Sessions Provider Contact 
Time 

Barnett 2003 
Exercise program to improve balance, 
coordination, strength, reaction time, 
& aerobic capacity 

Accredited exercise 
instructors trained to 
provide intervention 

Group exercise 
classes 

37 weekly 1-hour classes Classes: 37 hours 

Campbell 1997 
Improve strength & balance 
with simple home-based 
exercise program 

Physical therapist or nurse 
One-on-one exercise 
training at home 

½ hour exercise program 
3 times a week 

½ hour walking 3 times 
a week 

4 home visits: 
1-hour each

Clemson 2012 
Integrate balance & strength training 
into personal lifestyle 

Physical therapist or 
occupational therapist 

One-on-one 
5 regular sessions, 
2 booster sessions & 2 
follow-up phone calls 

Initial visit: 
90 minutes 

5–7 follow-up visits: 
40–60 minutes each 

Freiberger 2007 
Improve functional skills, strength, 
endurance, & fexibility 

Specially trained instructors 
with a background in 
sport science & experience 
working with older adults 

Group classes with 
individual practice 
at home 

1-hour class 2 times a week
for 16 weeks

Classes: 
32 hours 

Kemmler 2010 High intensity exercise Certifed trainers 
Group exercise with 
individual practice 
at home 

1-hour class 2 times a week
for 78 weeks

20-minute home training
sessions 2 times a week for
78 weeks

Classes: 
156 hours 

Kim 2014 
Group exercise program focusing on 
muscle strength and balance 

Exercise instructors 
Group exercise and 
home-based classes 

1-hour class 2 times a week
for 12 weeks

24 hours 

Li 2005 
Improve balance & physical 
performance 

Experienced Tai Chi 
instructors who followed the 
classical Yang style 

Group exercise 
classes 

1-hour class 3 times a week
for 26 weeks

Classes: 
78 hours 

Kovacs 2013 
Improve balance, decrease risk of 
falls, & improve quality of life 

A physical therapist Group exercise 
1-hour class 2 times a week
for 25 weeks

Classes: 
50 hours 

Lord 2003 
Increase strength, coordination, 
balance & gait, & improve activities 
of daily life 

Trained exercise instructors 
certifed in leading programs 
for older adults 

Group exercise 
classes 

1-hour class 2 times a week for
12 months
(4 3-month terms)

Classes: 96 hours 
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Table 3. Interventions Characteristics 

Study Focus Providers Structure Number of Sessions Provider Contact 
Time 

McKiernan 2005 
Using a traction device that fts on 
shoes to improve stability when 
walking on ice & snow 

Research coordinator 
Participants used the 
device on their own 

1 introductory session 
Introductory session: 
½ hour 

Rubenstein 2000 
Increase strength & endurance, 
improve mobility & balance 

Exercise physiology graduate 
student with on-the-job 
training or experienced 
physical therapist 

Group exercise 
classes 

1½-hour class 3 times a week 
for 12 weeks 

Classes: 54 hours 

Siegrist 2016 Improve gait, strength, and balance 
Primary care providers, 
physical therapists/sport 
scientists 

Group exercise 
classes and home-
based exercises 

4 visits with the primary care 
provider 

16 weekly 1-hour group classes 

Practice at home once a week 
beginning week 5 

Primary care visits: 
2 hours 

Classes: 16 hours 

Skelton 2005 Improve balance & strength Postural Stability Instructors 
Group exercise 
classes & home-
based exercises 

1 pre-exercise assessment 36 
weekly 1-hour group exercise 
classes 

A 30-minute exercise session 
2 times a week for 36 weeks 

Pre-exercise assessment: 
40 minutes 

Classes: 36 hours 

Trombetti 2011 
Multitask training for gait & balance 
improvements as well as fall 
reduction 

Experienced exercise 
instructors 

Group exercise 24 weekly 1-hour classes Classes: 24 hours 

Voukelatos 2007 Improve balance & reduce falls 
Community-based Tai Chi 
instructors 

Group exercise 
classes 

16 weekly 1-hour classes Classes: 16 hours 

Wolf 1996 
Improve strength, balance, walking 
speed, & physical functioning 

Tai Chi master 
Group classes with 
individual practice at 
home 

25-minute group classes 2
times a week for 15 weeks

15-minute practice at home 2
times a week

Classes: 12 hours 

Yamada 2013 
Improve stepping performance, 
gait, balance, & control of foot 
movements 

A physical therapist & 
exercise instructor 

One-on-one 
5–7-minute sessions twice a 
week for 24 weeks 

Classes: 4 hours 
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STUDY 

The VIP Trial 
Campbell, et al. (2005) 

This study looked at the efectiveness of two interventions to reduce falls and fall injuries in older people with 
poor vision. The home safety program consisted of a home hazard assessment by an occupational therapist (OT) 
followed by home modifcations and recommendations for behavior change. The home exercise program consisted 
of a combination of strength and balance exercises (the Otago Exercise Program modifed for people with poor 
vision) plus vitamin D supplements. 

Only the home safety program was efective in reducing falls. The home safety group had 61% fewer falls and 44% 
fewer injuries compared to those who received social visits. 

POPULATION: Participants were community-dwelling seniors aged 75 or older with poor vision. Two-thirds of 
the participants were female. 

GEOGRAPHIC LOCALE: Dunedin and Auckland, New Zealand 

FOCUS: Assess and reduce home hazards and encourage changes in behavior. 

PROGRAM SETTING: The program took place in participants’ homes. 

CONTENT: An OT conducted a home safety assessment and made suggestions for modifcations. The 
assessment consisted of a walk-through of the participant’s home using a checklist to identify hazards. It included 
a discussion about items, behavior, or lack of equipment that could lead to falls. The OT and participant then 
agreed on which recommendations to implement. 

The OT helped the participant obtain any necessary equipment and oversaw payment for the home modifcations. 
Home modifcations and equipment costing more than NZ$200 were funded by the local Board of Health and 
items costing less were funded by the participant or from research funds. The OT made a follow-up visit if 
equipment needed to be installed. 

DURATION: The intervention consisted of one or two home visits. The frst visit lasted about two hours. If the 
OT needed to approve new equipment, she made a second visit two to three weeks later. The second visit lasted 
about 45 minutes. 

DELIVERED BY: OTs who attended a two-day training course. 

MINIMUM LEVEL OF TRAINING NEEDED: One half-day training is necessary for OTs to become familiar 
with the specifc focus on falls prevention among people with poor vision. 

KEY ELEMENTS: 

• The OT’s advice rather than the environmental changes was key. 

• A trained and experienced OT is critical to the success of this intervention. 
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AVAILABLE MATERIALS: The Westmead Home Safety Assessment checklist is available but not the modifed 
version used in the VIP trial. 

Clemson L. Home fall hazards: A guide to identifying fall hazards in the homes of elderly people and an  
accompaniment to the assessment tool, the Westmead Home Safety Assessment (WeHSA). West Brunswick,  
Victoria: Co-ordinates Publications, 1997. 

STUDY CITATION: Campbell AJ, Robertson MC, La Grow SJ, Kerse NM, Sanderson GF, Jacobs RJ. Randomised 
controlled trial of prevention of falls in people aged ≥75 with severe visual impairment: The VIP trial. British 
Medical Journal. 2005 Oct 8;331(7520):817–25. 

SUPPLEMENTAL ARTICLE: La Grow SJ, Robertson MC, Campbell AJ, Clarke GA, Kerse NM. Reducing hazard 
related falls in people 75 years and older with signifcant visual impairment: How did a successful program work? 
Injury Prevention. 2006 Oct;12(5):296–301. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

M. Clare Robertson, PhD

Honorary Research Associate Professor 
Department of Medicine 
Otago Medical School-Dunedin Campus 
University of Otago 
P.O. Box 56 
Dunedin 9054 
New Zealand 
Email: clare.robertson@otago.ac.nz 

mailto:clare.robertson@otago.ac.nz


63 

A CDC COMPENDIUM OF EFFECTIVE FALL INTERVENTIONS: WHAT WORKS FOR COMMUNITY-DWELLING OLDER ADULTS | 2022

 
 

 
 

 
 

 
 

 
 

 
 

 

  

 

  

 
 

 

STUDY 

An Occupational Therapy Falls Reduction Home Visit Program 
Chu, et al. (2017) 

This study examined the efectiveness of home assessment and modifcation to reduce falls. The intervention was 
delivered at participants’ homes by an occupational therapist (OT). After identifying potential home hazards and 
risky behaviors, the OT recommended home modifcations and fall risk reduction care plans. The intervention 
group had signifcantly fewer fallers and falls after 6 months of follow-up. The authors recommended a booster 
dose at 6 months. 

POPULATION: Participants were community-dwelling adults aged 65 or older who scored above a 15 on the 
Mini Mental State Examination (MMSE), were ambulatory (with or without a walking aid) and had visited an 
emergency department (ED) because of a fall. 

GEOGRAPHIC LOCALE: Hong Kong 

FOCUS: Assess and reduce home hazards and unsafe behaviors that increase fall risk. 

PROGRAM SETTING: The intervention occurred in participants’ homes. 

CONTENT: ED physicians collected baseline information on fall history, medical disorders, medication use, and 
performance on the Timed Up and Go test. Within two weeks of discharge from the ED, an OT made a home visit. 

During the 90-minute home visit the OT administered the Hong Kong Chinese translated prototype of the Falls 
Behavioral Scale, the Westmead Home Safety Assessment, and a daily life routine assessment. 

Using the results from these tests, the OT identifed potential fall risks, environmental hazards, and risk behavior 
in the participant’s habitual and day-to-day activities. The OT also created a customized fall reduction care plan 
which included: 

• Recommendations for home modifcation (e.g., reduce glare on fooring, bathroom grab bar installation) 

• A prescription for assistive devices when appropriate (e.g., cane, walker) 

• Referrals to community agencies for other services (e.g., meal delivery social program) as needed 

• Fall prevention education for participants and caregivers (e.g., Qigong strength and balance routines, 
reminders to use grab bars in the bathroom) 

After two months, the OT made a follow-up phone call to ask about adherence to the home modifcation 
recommendations. They made a second home-visit only if the participant required extra safety checks or advice 
on major home modifcation. 

DURATION: Each home visit lasted 90 minutes. 

DELIVERED BY: An occupational therapist 
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MINIMUM LEVEL OF TRAINING NEEDED: A degree in occupational therapy is the minimum qualifcation 
needed to conduct the home assessments, develop the recommendations, and supervise the home modifcations. 

 KEY ELEMENTS: 

• An experienced OT who can observe the older adults performing daily routines in their home environments
and then provide customized recommendations.

• At least one home visit within two weeks from the date of the fall. A booster visit by the OT at six months
is advised.

• The OT should clearly explain the identifed risks and involve the older adult and the caregiver(s) in the
home modifcation process.

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Chu MM, Fong KN, Lit AC, et al. An Occupational Therapy Fall Reduction Home Visit Program 
for Community-Dwelling Older Adults in Hong Kong After an Emergency Department Visit for a Fall. Journal of the 
American Geriatrics Society. 2017;65(2):364-372. 

CONTACT: 

Practitioners interesting in using this intervention may contact the co-investigator for more information: 

Professor Kenneth N K Fong, PhD 

Department of Rehabilitation Sciences 
Hong Kong Polytechnic University 
Hung Hom 
Hong Kong 
Email: kenneth.fong@polyu.edu.hk 

mailto:kenneth.fong@polyu.edu.hk
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STUDY 

Home Visits by an Occupational Therapist 
Cumming, et al. (1999) 

This study used an occupational therapist (OT) who visited participants in their homes, identifed environmental 
hazards and unsafe behaviors, and recommended home modifcations and behavior changes. 

Fall rates were reduced by one-third but only among men and women who had experienced one or more falls in 
the year before the study. 

POPULATION: All participants were 65 or older and lived in the community. More than half of the participants 
were female. 

GEOGRAPHIC LOCALE: Sydney, Australia 

FOCUS: Assess and reduce home hazards. 

PROGRAM SETTING: The program was conducted in participants’ homes. 

CONTENT: The OT visited each participant’s home and conducted an assessment using the standardized 
Westmead Home Safety Assessment form (see Available Materials below). The OT identifed environmental 
hazards such as slippery foors, poor lighting, and rugs with curled edges, and discussed with the participant how 
to correct these hazards. 

Based on standard occupational therapy principles, the OT also assessed each participant’s abilities and 
behaviors, and how each functioned in his or her home environment. Specifc unsafe behaviors were identifed 
such as wearing loose shoes, leaving clutter in high-trafc areas, and using furniture to reach high places. The OT 
discussed with each participant ways to avoid these unsafe behaviors. 

Two weeks after the initial home visit the OT telephoned each participant to ask whether they had made the 
modifcations and to encourage them to adopt the recommended behavioral changes. 

DURATION: One-hour home visit with a follow-up telephone call two weeks later. Total contact time was 
approximately two hours. 

DELIVERED BY: An OT with two years of experience. 

MINIMUM LEVEL OF TRAINING NEEDED: A degree in occupational therapy is the minimum qualifcation 
needed to conduct the home assessments, develop the recommendations, and supervise the home modifcations. 

KEY ELEMENTS: 

• Using an experienced OT is critical. 

• These researchers emphasized that this study should not be used to justify widespread, untargeted home 
modifcation programs implemented by people who do not have skills in caring for older people. 
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AVAILABLE MATERIALS: Information on the falls prevention kit, which includes the Westmead Home Safety 
Assessment form and a booklet that gives background information on falls and hazards can be purchased from the 
following company: 

Co-ordinates Therapy Services 
PO Box 59, West Brunswick 
Victoria 3055, Australia 
Tel: 011 +61 3 9380 1127 
Fax: 011 +61 3 8080 5996 
Email: jenny@therapybookshop.com 

STUDY CITATION: Cumming RG, Thomas M, Szonyi M, Salkeld G, O’Neill E, Westburg C, Frampton G. Home 
visits by an occupational therapist for assessment and modifcation of environmental hazards: A randomized trial 
of falls prevention. Journal of the American Geriatrics Society. 1999 Dec;47(12):1397–1402. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Robert G. Cumming, PhD 
Professor Emeritus School of Public Health 
Building A27 University of Sydney 
Sydney NSW 200 
Australia 
Email: robert.cumming@sydney.edu.au 

mailto:jenny@therapybookshop.com
mailto:obert.cumming@sydney.edu.au
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STUDY 

Falls-HIT (Home Intervention Team) Program 
Nikolaus, et al. (2003) 

This study provided home visits to identify environmental hazards that can increase the risk of falling, provide 
advice about possible changes, ofer assistance with home modifcations, and provide training in using safety 
devices and mobility aids. 

The fall rate for participants was reduced 31%. The intervention was most efective among those who had 
experienced two or more falls in the past year; the fall rate for these participants was reduced 37%. 

POPULATION: Participants were frail community-dwelling older adults who had been hospitalized for 
conditions unrelated to a fall and discharged to home. Participants showed functional decline, especially in 
mobility. All were 65 or older and lived in the community. Three-quarters were female. 

GEOGRAPHIC LOCALE: Mid-sized town, Southern Germany 

FOCUS: Assess and reduce fall hazards in participants’ homes. 

PROGRAM SETTING: Intervention team members contacted patients once or twice while they were 
hospitalized to explain the program. The program took place in participants’ homes. 

CONTENT: The frst home visit was conducted while the participant was still hospitalized. Two team members, 
an occupational therapist (OT) with either a nurse or a physical therapist (PT), depending on patient’s anticipated 
needs, conducted a home assessment. They identifed home hazards using a standardized home safety checklist 
and determined what safety equipment a participant needed. 

During two to three subsequent home visits, an OT or nurse met with the participant to: 

• Discuss home hazards 

• Recommend home modifcations 

• Facilitate necessary modifcations 

• Teach participants how to use safety devices and mobility aids when necessary 

DURATION: The program consisted of two or more home visits, each lasting about 1½ hours. After the 
participant was discharged from the hospital, three home visits typically were needed to provide advice on 
recommended home modifcations and to teach the participant how to use safety devices and mobility aids. 
On average, the total individual contact time was eight hours. 

DELIVERED BY: The home intervention team was composed of a PT, OT, three nurses, a social worker, and 
a secretary. OTs generally worked with all participants. Depending on individual need, either a PT or nurse also 
helped the participant. The social worker was available to provide information about ambulatory services and to 
help participants complete applications for additional money from the mandatory care insurance. 
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MINIMUM LEVEL OF TRAINING NEEDED: Information was not provided by the principal investigator. 

KEY ELEMENTS: Participants met all intervention team members at the hospital before they were discharged, 
which facilitated follow-up. 

AVAILABLE MATERIALS: A standardized home safety checklist is available in German only. 

STUDY CITATION: Nikolaus T, Bach M. Preventing falls in community-dwelling frail older people using a home 
intervention team (HIT): Results from the randomized falls-HIT trial. Journal of the American Geriatrics Society. 
2003 Mar;51(3):300–5. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Thorsten Nikolaus, MD 

Medical Director/CEO Bethesda Geriatric Clinic and Professor of Geriatric Medicine 
University of Ulm Zollernring 26 
89073 Ulm 
Germany 
Tel: +49 731 187 185 
Fax: +49 731 187 389 
Email: thorsten.nikolaus@bethesda-ulm.de 

mailto:thorsten.nikolaus@bethesda-ulm.de
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STUDY 

Home Assessment and Modification 
Pighills, et al. (2011) 

This study examined the efectiveness of home 
assessment and modifcation to reduce falls. 
The intervention was delivered in the participants’ 
homes by either an occupational therapist (OT) or 
by a home care worker (HCW). After identifying 
potential home hazards and risky behaviors, the 
OT or HCW discussed their fndings with the 
participant. Together they agreed on specifc 
home modifcations and behavior changes. 

The intervention was only efective when it was 
implemented by OTs. Fall rates were reduced 46% 
among those who received home assessments 
by OTs. 

POPULATION: Participants were community-dwelling adults aged 70 or older who had fallen in the past year. 
About two-thirds of participants were female. 

GEOGRAPHIC LOCALE: Yorkshire, England 

FOCUS: Assess and reduce home hazards and unsafe behaviors that increased fall risk. 

PROGRAM SETTING: The intervention occurred in participants’ homes. 

CONTENT: An OT visited each participant’s home and conducted an assessment using the Westmead 
Home Safety Assessment (WeHSA) as a guide. The WeHSA identifes 72 categories of hazards and provides 
a comprehensive list of items and behaviors that the OT should identify. During the visit, the OT observed the 
participant performing daily activities in the home and identifed behaviors that could increase fall risk. 

The OT and participant discussed the identifed hazards and behaviors and worked together to generate mutually 
acceptable solutions. The OT provided a written summary of the agreed upon recommendations to the participant 
and made referrals for equipment if needed. 

The OT called the participant after four weeks to determine if he or she was following the recommendations. 

DURATION: Each home assessment lasted 1½–2 hours. 

DELIVERED BY: OTs who attended a half day training course. The course trainer, an OT with 19 years of 
experience, used the WeHSA to assess a video of a sample patient carrying out activities in their own home. The 



70 

SINGLE INTERVENTIONS: Home Modification

 

 

 

 

  

 

 
  

 
  

 
 

 
 

OTs were instructed to use the principles outlined in the WeHSA to evaluate the safety of the person in their home, 
shown in the video, and to suggest modifcations. 

The professional experience of the OTs ranged from less than a year to more than 20 years. 

MINIMUM LEVEL OF TRAINING NEEDED: A degree in occupational therapy. 

KEY ELEMENTS: 

• Conduct a functional assessment. The OT should observe the older adult perform tasks in their home.

• Acknowledge the older adult’s capacity to act independently and to make his or her own choices.

• Determine modifcations and changes jointly with the older adult.

AVAILABLE MATERIALS: Clemson L. Home fall hazards: A guide to identifying fall hazards in the homes of 
elderly people and an accompaniment to the assessment tool, the Westmead Home Safety Assessment (WeHSA). 
West Brunswick, Victoria: Co-ordinates Publications, 1997. 

STUDY CITATION: Pighills AC, Torgerson DJ, Sheldon TA, Drummond AE, Bland JM. Environmental assessment 
and modifcation to prevent falls in older people. Journal of the American Geriatrics Society. 2011;59(1):26–33. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Alison Pighills, PhD 
Education and Research Centre (K Block) 
Mackay Base Hospital 
P.O Box 5580 
Mackay Mail Centre 
Mackay, Queensland 4741 
Australia 
Tel: +07 4885 7081 
Email: alison.pighills@health.qld.gov.au 

mailto:alison.pighills@health.qld.gov.au


The following three tables summarize the study 
population characteristics, study methodology, 
and intervention characteristics of the four  
home modifcation interventions. 
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Table 1. Summary Table of Studies and Study Population 

Study No. Study 
Participants 

Mean 
Age 

% 
Female Race/Ethnicity Socioeconomic 

Status (SES) Previous Falls Other Characteristics 

Campbell 2005 391 84 68% 

99% European 

0.3% Maori 

0.5% Other 

NA* 45% fell in past year 

53% lived alone 

10% received home health 
(personal care) services 

84% age-related macular 
degeneration 

43% cataract 

3% diabetic retinopathy 

15% glaucoma 

Chu 2017 198 78 71% 100% Chinese NA 100% fell in past year 
25% of intervention group and 
14% of control group lived alone 

Cumming 1999 530 77 57% 100% White NA 31% fell in past year 37% used a walking aid 

Nikolaus 2003 360 82 73% 98% White NA 30% ≥2 falls in past year 
All showed functional decline, 
especially in mobility 

Pighills 2011 238 79 67% 100% White NA 100% ≥2 falls in past year 

*No information available
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Campbell 
2005 

Dunedin and Auckland, New 
Zealand 

Participants identifed 
from Royal New Zealand 
Foundation of the Blind, 
university & hospital 
low vision clinics, & 
ophthalmology practices 

Age >75, poor vision (visual 
acuity 6/24 or worse) 

Unable to walk around own 
home, currently receiving 
physical therapy, or unable 
to understand study 
requirements 

Yes 

Method of 
Recording Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Pre-paid, addressed, tear-of 
monthly postcard calendars; 
independent assessors 
called participants to record 
circumstances of falls & any 
resulting injuries 

12 months Fall rate IRRa=0.39 (0.24–0.62) None 

Fall with injury rate IRRa=0.56 (0.36–0.87) 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Chu 2017 Hong Kong Community-dwelling adults 
65 or older who went to the 
ED because of a fall 

Age ≥65, community 
dwelling, ambulatory with/ 
without a walking aid, and 
had visited an ED primarily 
because of a fall 

Fell due to alcohol intake 
or sustained a sudden blow 
or loss of consciousness or 
sudden onset of paralysis due 
to stroke or epileptic seizure; 
individuals with Mini Mental 
State Examination score less 
than 15, those residing in 
nursing homes, and people 
who did not speak Cantonese 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Telephone interview  s  
every 2 weeks 

12 months Percent of fallers (6mo) 

Percent of recurrent 
fallers (6mo) 

Percent of fallers (12mo) 

Percent of recurrent 
fallers (12mo) 

Ib: 3.2%; Cc: 11.7%;p=0.03 

Ib: 0%; Cc: 1.9%;p=0.49 

Ib: 13.7%; Cc: 20.4%;p=0.26 

Ib: 2.1%; Cc: 5.8%;p=0.28 

No 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bIntervention group cControl group dRelative Rate
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Table 2. Study Methodology 

Study Location Study Population &  
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Cumming 
1999 

Sydney, Australia Recruited while a hospital 
patient or among people 
attending outpatient clinics 
or a local 
senior center 

Age ≥65 & ambulatory Cognitively impaired & 
not living with someone who 
could give informed consent 
& report falls, or planned to 
have a home assessment by 
an occupational therapist 

No 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Monthly falls calendar were 
completed daily & returned 
by mail each month; if not 
received within 10 days, 
participant was contacted 
by telephone 

12 months Fall rate for participants with 
no falls at baseline 

RRd=1.03 (0.75–1.41) None 

Fall rate for participants with 
falls at baseline 

RRd=0.64 (0.50–0.83) 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bIntervention group cControl group dRelative Rate

-
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Table 2. Study Methodology 

Study Location Study Population &  
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Nikolaus 
2003 

Mid-sized town, 
Southern Germany 

Recruited while inpatients at 
a geriatric clinic 

Lived at home before 
hospital admission, had 
multiple chronic conditions 
or functional deterioration, 
& was discharged to home 

Severe cognitive impairment, 
terminal illness, or lived 
>15 km away

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Participants kept a falls diary 
& were contacted monthly 
by phone 

12 months Fall rate IRRa=0.69 (0.51–0.97) None 

Fall rate for participants with 
≥1 fall at baseline 

IRRa=0.91 (0.72–1.22) 

Fall rate for participants with 
≥2 falls at baseline 

IRRa=0.63 (0.43–0.94) 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Pighills 2011 Yorkshire, England Residents of the catchment 
area of Airdale National 
Health Service Trust, 
recruited by mail 

Age ≥70, community 
dwelling, had experienced 
≥1 falls in the past year 

Living in a nursing home or 
residential clinic, currently 
receiving occupational 
therapy, or hx of falls-specifc 
OT in the past year 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Monthly fall calendars, 
blinded telephone calls for 
non-responders 

12 months Fall rate 
(OT group v control) 

IRRa=0.54 (0.36–0.83) None 

Fall rate 
(Trained assessor v control) 

IRRa=0.78 (0.51–1.21) 

*Results shown with 95% confdence intervals aIncidence Rate Ratio bIntervention group cControl group dRelative Rate
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Table 3. Intervention Characteristics 

Study Focus Providers Structure Number of Sessions Provider Contact 
Time 

Campbell 2005 Assess & reduce home hazards & 
encourage changes in behavior 

Occupational therapist One-on-one 1–2 home visits 

Initial home visit: 2 hours 

Follow-up visit: 
45 minutes 

Chu 2017 
Assess & reduce home hazards & 
encourage change in behaviors 

Occupational therapists One-on-one 1-2 home visit 1.5 hour 

Cumming 1999 Assess & reduce home hazards Occupational therapist One-on-one 
1-hour home assessment &
follow- up telephone call

Total about 2 hours 

Nikolaus 2003 Assess & reduce home hazards 
Home intervention team 
incl. 3 nurses, a PT, an OT, 
& a social worker 

Home visits 
>2 (usually 3-4) home visits
of about 1½ hours each

Home visits: 8 hours on 
average 

Pighills 2011 Assess & reduce home hazards Occupational therapists One-on-one 
1 home visit & 1 follow-up 
telephone call 

Total: 2–2 ½ hours 
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85  VISIBLE (Visual Intervention Strategy Incorporating Bifocal and Long-distance  
Eyewear) Study Haran, et al. (2010) 

88  Vitamin D to Prevent Falls After Hip Fracture Harwood, et al. (2004) 

90  Cataract Surgery Harwood, et al. (2006) 

92  Pacemaker Surgery Kenny, et al. (2001) 
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STUDY 

Three-Year Study of Vitamin D (Cholecalciferol) Plus Calcium 
Bischoff-Ferrari, et al. (2006) 

 

This study evaluated the efectiveness   
of a three-year vitamin D (cholecalciferol)  
and calcium supplementation program  
in reducing falls among older adults.  
Although the study included both men  
and women, the intervention was only  
efective among women. After three   
years, women in the intervention group  
were 46% less likely to fall once compared  
to women who did not participate in   
the program. 

POPULATION: Participants were  
community-dwelling adults aged 65   
or older. 

GEOGRAPHIC LOCALE: Boston, Massachusetts 

FOCUS: Investigate the efectiveness of long-term vitamin D and calcium supplementation on falls. 

PROGRAM SETTING: A study center at a research institution. 

CONTENT: Research staf met with participants at the beginning of the study to perform an initial assessment.  
They collected medical history, height and weight, blood samples, and information on nutrition, physical activity,  
tobacco use, and alcohol use. Participants were given a six-month supply of 700 IU vitamin D and 500 mg calcium  
supplements and told to take these once a day at bedtime. Participants visited the study center every six months  
to repeat the assessment and to receive additional supplements. 

DURATION: Participants visited the study center once every six months; a visit lasted 2–3½ hours. They took  
vitamin D and calcium supplements daily for three years. 

DELIVERED BY: A research manager and research assistants delivered the intervention. A physician developed  
the intervention, trained the research coordinators, and provided technical assistance. 

MINIMUM LEVEL OF TRAINING NEEDED: This intervention could be delivered by a nurse’s aide or other  
allied health professional within a clinical setting. 

KEY ELEMENTS: Adhering to the supplementation schedule is critical. 
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AVAILABLE MATERIALS: No intervention materials were available at the time of publication. 

STUDY CITATION: Bischof-Ferrari HA, Orav EJ, Dawson-Hughes B. Efect of cholecalciferol plus calcium on  
falling in ambulatory older men and women: a 3-year randomized controlled trial. Archives of Internal Medicine.  
2006 Feb 27;166(4):424–30. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Bess Dawson-Hughes, MD  

Senior Scientist and Director   
Bone Metabolism Laboratory   
Tufts University  
Email: bess.dawson-hughes@tufts.edu 

SINGLE INTERVENTIONS: Clinical
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mailto:bess.dawson-hughes@tufts.edu
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STUDY 

Psychotropic Medication Withdrawal 
Campbell, et al. (1999) 

This study tested the efectiveness of psychotropic medication withdrawal and/or a home- based exercise 
program in reducing falls among older adults. Only the medication withdrawal was efective in reducing falls. 
Participants who had their psychotropic medications withdrawn were 64% less likely to fall compared with the 
comparison group. 

POPULATION: Participants were community-dwelling adults aged 65 or older who were currently taking 
a psychotropic medication (defned as a benzodiazepine or other hypnotic drug, antidepressant, or major 
tranquilizer) and whose general practitioner thought they might beneft from psychotropic medication withdrawal. 

GEOGRAPHIC LOCALE: Dunedin, New Zealand 

FOCUS: Reduce psychotropic medication use among older adults. 

PROGRAM SETTING: Initial assessments were performed at home and in a research clinic. The trial 
medications were provided to participants in their homes. 

CONTENT: General practitioners (GP) identifed patients they thought could beneft from discontinuing 
psychotropic medications. These were defned as benzodiazepines, other hypnotic drugs, antidepressants, and 
major tranquilizers. The research trial GP completed a physical examination and provided a basic overview of the 
study. A research nurse collected baseline data on each patients’ current medication and falls history. 

A pharmacist reformulated each psychotropic medication into capsules to prevent both participants and 
researchers from knowing who was receiving the withdrawal intervention. The control participants received their 
own medication at the original dose throughout the trial. For participants randomized to the withdrawal group, 
all psychotropic medications were reduced gradually over 14 weeks by diluting active ingredients with an inert 
substance on the following schedule: 

• Start of study: 100% active medication

• At 2 weeks: 80% active medication

• At 4 weeks: 60% active medication

• At 8 weeks: 40% active medication

• At 11 weeks: 20% active medication

• From 14 weeks until the end of the trial, capsules contained no active medication

To implement this intervention in a community setting, physicians would prescribe a gradual reduction in dose 
and/or frequency over time to help their patients withdraw successfully. 

Although this study did not include a counseling component, the authors noted that a psychologist should be 
involved to help participants adjust to issues such as changing sleep patterns. 



82 

SINGLE INTERVENTIONS: Clinical

 

  

 

 

 
 

 
 

  
  

  

DURATION: The GP conducted the initial assessment at a clinic visit. A research nurse took half an hour to 
conduct an initial assessment at the participant’s home. Medication was tapered of gradually over 14 weeks. 

DELIVERED BY: A GP explained the interventions. A nurse assessed fall history and current medication use. 
A pharmacist reformulated the medications. 

MINIMUM LEVEL OF TRAINING NEEDED: A physician with knowledge about medications that increase 
falls risk. 

KEY ELEMENTS: Gradually withdrawing rather than suddenly stopping psychotropic medications. 

AVAILABLE MATERIALS: The 2019 AGS Beers Criteria for Potentially Inappropriate Medication Use in Older 
Adults is available at the www.pharmacytoday.org/article/S1042-0991(19)31235-6/fulltext 

STUDY CITATION: Campbell AJ, Robertson MC, Gardner MM, Norton RN, Buchner DM. Psychotropic medication 
withdrawal and a home-based exercise program to prevent falls: A randomized controlled trial. Journal of the 
American Geriatrics Society. 1999 Jul;47(7):850–3. 

CONTACT: 

Practitioners interested in using this intervention may contact the co-investigator for more information: 

M. Clare Robertson, PhD

Honorary Research Associate Professor 
Department of Medicine, Otago Medical School-Dunedin Campus, University of Otago 
P.O. Box 56 
Dunedin 9054 
New Zealand 
Email: clare.robertson@otago.ac.nz 

http://www.pharmacytoday.org/article/S1042-0991(19)31235-6/fulltext
mailto:clare.robertson@otago.ac.nz
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STUDY 

Active Vitamin D (Calcitriol) as a Falls Intervention 
Gallagher, et al. (2007) 

This study evaluated the efectiveness of three diferent supplementation interventions at reducing falls. 
Participants were assigned to hormone therapy, hormone therapy and active Vitamin D supplementation (0.25 
ųg [micrograms] calcitriol twice daily), or active vitamin D supplementation alone. Only the active vitamin D 
supplementation group experienced a reduced rate of falls. After three years, women who took active vitamin D 
supplements experienced 38% fewer falls than women who did not. 

POPULATION: Participants were community-dwelling women. The average age of participants was 72 at the 
start of the intervention. 

GEOGRAPHIC LOCALE: Omaha, Nebraska 

FOCUS: Investigate the efectiveness of long-term active vitamin D supplementation on falls. 

PROGRAM SETTING: A study center at a research institution. 

CONTENT: Research coordinators met with participants at the beginning of the study to perform an initial 
assessment. They conducted a physical examination and collected medical history and information on nutrition. 
Participants were given a six-month supply of 0.25 ųg calcitriol and were instructed to take them twice daily. 
Participants visited the study center at six and twelve weeks and then every six months for follow-up assessments 
and to receive additional supplements. 

DURATION: Participants visited the study center once every six months; a visit lasted 45–60 minutes. 
Participants took active vitamin D supplements twice daily for three years. 

DELIVERED BY: All research coordinators were trained by a physician and had a college degree (bachelors). An 
endocrinologist oversaw the intervention. A physician wrote a prescription of calcitriol for each participant. 

MINIMUM LEVEL OF TRAINING NEEDED: Allied health professionals, with the supervision of a physician 
could conduct the assessments and provide information about vitamin D supplementation. A physician would be 
needed to prescribe calcitriol and to monitor any side efects. 

KEY ELEMENTS: Information was not provided by the principal investigator. 

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Gallagher JC, Fowler S, Sherman SS. Combination treatment with estrogen and calcitriol in 
the prevention of Age-Related Bone Loss. Journal of Clinical Endocrinology and Metabolism. 2001;86:3618-3628. 
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SUPPLEMENTAL ARTICLES: 

Gallagher JC, Rapuri PB, Smith LM. An age-related decrease in creatinine clearance is associated with an increase 
in number of falls in untreated women but not in women receiving calcitriol treatment. Journal of Clinical 
Endocrinology and Metabolism. 2007 Jan;92(1):51-58. 

Gallagher JC, Rapuri P, Smith L. Falls are associated with decreased renal function and insufcient calcitriol 
production by the kidney. Journal of Steroid Biochemistry and Molecular Biology. 2007 Mar;103(3–5):610–3. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

J Christopher Gallagher, MD, CHI 

Health Creighton University Medical Center 
7710 Mercy Road, Suite 401 Endocrinology 
Omaha, NE 68124-2368 
United States 
Phone: (402) 312-5893 
Email: jcg@creighton.edu 

mailto:jcg@creighton.edu
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STUDY 

VISIBLE (Visual Intervention Strategy Incorporating Bifocal 
and Long-distance Eyewear) Study 
Haran, et al. (2010) 

This study tested the efectiveness 
of an optometry intervention that 
provided older adults who normally 
used multifocal lenses with single lens 
distance glasses to wear outdoors. 

Although falls were not reduced 
among participants overall, falls were 
decreased 40% among participants 
who regularly took part in outdoor 
activities. Outdoor falls increased 
among participants who did not 
regularly engage in outdoor activities. 

POPULATION: Participants were high risk community-dwelling adults aged 65 or older. Participants were 
considered high risk if they had fallen in the previous 12 months, scored ≥15 seconds on the Timed Up and Go test, 
or were aged 80 or older. About 65% were female. 

GEOGRAPHIC LOCALE: Sydney and Illawarra, Australia 

FOCUS: Increase use of single lens distance glasses for outdoor activities among older adults who normally wear 
multifocal glasses 

PROGRAM SETTING: An optometrist’s ofce 

CONTENT: 

During an initial visit an optometrist: 

• Performed a standard visual assessment 

• Recorded participant’s current type of glasses 

• Updated the current multifocal prescription as needed 

• Prescribed single lens distance glasses 

• Encouraged use of transition or tinted distance lenses 
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At the second visit, approximately one-month later, the optometrist: 

• Dispensed and ftted new glasses

• Demonstrated how multifocal glasses can cause falls by distorting depth perception and limiting the ability
to see obstacles. The optometrist:

››  Had participants look at images through the upper and lower portion of their multifocal lenses and
through single distance lenses (depth perception and visual contrast tests) 

››  Showed photographs of street scenes and steps with and without simulated blurred lower feld to 
reinforce how multifocal glasses may increase fall risk 

• Advised using single lens glasses for most walking and standing activities, in particular:

››  Walking up or down outdoor stairs

››  Walking outside, in shopping centers, and in unfamiliar buildings (e.g., other people’s homes)

››  Exiting public transport or personal vehicles

• Discouraged single lens distance glasses for:

››  Activities inside their own home

››  Seated tasks

››  Driving

››  Low risk tasks that require changes in depth of focus while standing or walking (e.g., cooking and 
shopping at the supermarket) 

• Provided a reminder card and instruction booklet

DURATION: The initial visit lasted 15–20 minutes and the second visit was about 30 minutes. Participants were 
encouraged to wear their single lens glasses while outdoors for the duration of the intervention. 

DELIVERED BY: An optometrist conducted all initial study visits and the majority of second visits. If this 
optometrist was unavailable, an alternative optometrist, research assistant, or study investigator conducted the 
education and counselling component of the second visit. 

MINIMUM LEVEL OF TRAINING NEEDED: 

An optometrist is needed to prescribe distance glasses to eligible candidates. Either an optometrist or optical 
technician could ft the glasses. An optical technician with one-hour of additional training could perform the 
activities carried out during the second visit. Counselling and education could be delivered by an optometrist or 
optical technician, or, with additional training, by a person with allied health, nursing, or a medical background. 
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KEY ELEMENTS: 

• Apply this intervention only to people who leave their homes daily. 

• Educate and counsel participants about the importance of using single lens glasses to prevent 
falls outdoors. 

• Use the streetscape photographs to reinforce how multifocal lenses afect depth perception and 
perceived contrast. 

• Provide wallet cards and pamphlets as memory aids for some participants. 

AVAILABLE MATERIALS: Pictures of the depth perception and visual contrast tests, the photographs of street 
and step scenes, and the contents of the wallet card are in Appendix C-5 

STUDY CITATION: Haran MJ, Cameron ID, Ivers RQ, Simpson JM, Lee BB, Tanzer M, et al. Efect on falls of 
providing single lens distance vision glasses to multifocal glasses wearers: VISIBLE randomised controlled trial. 
British Medical Journal (Clinical research edition). 2010;340:c2265. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Dr. Mark Haran 

Rehabilitation Physician 
Royal North Shore Hospital 
Sydney, Australia 
Tel: +61 2 9462 9333 
Fax: +61 2 9906 4301 
Email: mharan@med.usyd.edu.au 

mailto:mharan@med.usyd.edu.au
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STUDY 

Vitamin D to Prevent Falls after Hip Fracture 
Harwood, et al. (2004) 

This study evaluated the efectiveness of vitamin D supplementation with or without calcium in reducing falls 
among older women who had sustained a hip fracture. Participants received either a single injection of D2 
(300,000 IU), a single injection of D2 (300,000 IU) with daily oral calcium supplementation (1000 mg), or a daily 
oral dose of D3 (800 IU) with calcium (1000 mg). After 1 year, participants who received the intervention were 52% 
less likely to fall compared to those who received no supplementation. Not enough women participated to detect 
diferences in efectiveness by the type of vitamin D received. 

POPULATION: Participants were community-dwelling women aged 65 or older who underwent surgery for a 
hip fracture. 

GEOGRAPHIC LOCALE: Nottingham, United Kingdom 

FOCUS: Investigate the efects of diferent vitamin and calcium supplementation regimens on bone mineral 
density, serum vitamin D, serum parathyroid hormone, and on rate of falls among older women who have fractured 
their hip. 

PROGRAM SETTING: A geriatric rehabilitation ward 

CONTENT: A research nurse met with participants within seven days of surgery for a hip fracture to assess bone 
mineral density and to collect medical history, height and weight, blood, and information on nutrition, physical 
activity, tobacco use, and alcohol use. The nurse provided participants with either a single injection of 
D2 (300,000 IU) and no calcium, a single injection of D2 (300,000 IU) plus a month’s prescription of oral calcium 
(500 mg tablets to take twice daily), or with a month’s prescription of combined oral 800 IU vitamin D and 1000 
mg calcium. 

The research team contacted the participant’s general practitioner to inform them of the plan of care and request 
that they prescribe the study dose of oral supplements and avoid prescribing additional vitamin D or other 
osteoporosis drugs during the intervention. The participant’s general practitioner prescribed one-to-three-month 
supplies of oral supplements at a time. Patients took their own tablets or were supervised by family members or 
home care workers to do so. Participants visited the study center at 3, 6, and 12 months post hip surgery to 
report falls. 

DURATION: The initial visit lasted an hour. Follow-up visits occurred at 3, 6, and 12 months and lasted 15 
minutes. Participants who received oral supplements took them daily for a year. 

DELIVERED BY: A research nurse and general practitioner 

MINIMUM LEVEL OF TRAINING NEEDED: Information was not provided by the principal investigator. 
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KEY ELEMENTS: 

• Vitamin D supplementation after hip fracture improves bone mineral density one year later and reduces 
falls incidence. 

• Oral calcium supplementation is required as well as vitamin D. 

• Vitamin D 300,000 IU does not give adequate supplementation for a whole year. 

AVAILABLE MATERIALS: No intervention materials were available at the time of publication. 

STUDY CITATION: Harwood RH, Sahota O, Gaynor K, Masud T, Hosking DJ; Nottingham Neck of Femur 
(NONOF) Study. A randomised, controlled comparison of diferent calcium and vitamin D supplementation 
regimens in elderly women after hip fracture: The Nottingham Neck of Femur (NONOF) Study. Age and Ageing. 
2004;33(1):45–51. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Professor Rowan H. Harwood 

Nottingham University Hospitals 
NHS Trust & University of Nottingham 
Email: rowan.harwood@nottingham.ac.uk 

mailto:rowan.harwood@nottingham.ac.uk
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STUDY 

Cataract Surgery 
Harwood, et al. (2006) 

This study evaluated the efectiveness of frst eye cataract surgery in reducing falls compared with a control group 
who were awaiting surgery. After 12 months, participants in the intervention group had experienced 34% fewer 
falls than those who did not have cataract surgery. 

POPULATION: Participants were women aged 70 or older with cataract who had no prior eye surgery. 

GEOGRAPHIC LOCALE: Nottingham, United Kingdom 

FOCUS: Determine if frst cataract surgery reduces falls. 

PROGRAM SETTING: This intervention was conducted in either an ophthalmologist’s ofce or an optometrist-
led cataract clinic. 

CONTENT: An optometrist assessed patients for cataracts during routine visits and if eligible, referred them to 
the study. An initial assessment was conducted one to two weeks later. 

During the assessment, an ophthalmic research nurse collected the participant’s medical (e.g., history of falls, 
depression) and ophthalmic (i.e., use of glasses, eye problems) history and conducted a full eye exam. 

An ophthalmologist performed the cataract surgery by phacoemulsifcation and implanted a silicon intraocular 
lens within three weeks after the initial assessment. The surgery lasted 15-30 minutes and 99% of the women had 
local anesthetic. The ophthalmologist reassessed the participant’s vision four weeks after surgery. 

DURATION: The initial assessment took 60 minutes. The cataract surgery lasted 15–30 minutes. 

DELIVERED BY: An ophthalmic research nurse conducted the initial assessment and vision tests. An 
ophthalmologist performed the surgery. 

MINIMUM LEVEL OF TRAINING NEEDED: An ophthalmologist is needed to perform cataract surgery. The 
vision tests could be performed by an optometrist or optometry technician. 

KEY ELEMENTS: 

• Assess for cataracts during routine visits. 

• Early surgery is benefcial for operable cataract. 

AVAILABLE MATERIALS: No intervention materials were available at the time of publication. 

STUDY CITATION: Harwood RH, Foss AJ, Osborn F, Gregson RM, Zaman A, Masud T. Falls and health status in 
elderly women following frst eye cataract surgery: a randomized controlled trial. British Journal of Ophthalmology. 
2005 Jan;89(1):53–9. 
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SUPPLEMENTAL ARTICLE: 

Foss AJ, Harwood RH, Osborn F, Gregson RM, Zaman A, Masud T. Falls and health status in elderly women 
following second eye cataract surgery: a randomized controlled trial. Age and Ageing. 2006 Jan;35(1):66–71. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Professor Rowan H. Harwood 

Nottingham University Hospitals 
NHS Trust & University of Nottingham 
Email: rowan.harwood@nottingham.ac.uk 

mailto:rowan.harwood@nottingham.ac.uk


92 

A CDC COMPENDIUM OF EFFECTIVE FALL INTERVENTIONS: WHAT WORKS FOR COMMUNITY-DWELLING OLDER ADULTS | 2022

 
 

 
 

 
 
 

 
 

 

 

 
 

 
 

STUDY 

Pacemaker Surgery 
Kenny, et al. (2001) 

This study evaluated the efectiveness of surgical insertion of a dual chamber pacemaker at reducing falls among 
older adults with cardioinhibitory carotid sinus hypersensitivity (CSH). After 12 months, participants in the 
intervention group experienced 58% fewer falls than those who did not have the surgery. 

POPULATION: Participants were community-dwelling adults aged 50 or older with cardioinhibitory CSH and 
who had gone to the emergency department because of an unexplained fall. The mean age of participants was 73 
and more than half were women. 

GEOGRAPHIC LOCALE: Newcastle Upon Tyne, United Kingdom 

FOCUS: Determine if cardiac pacing reduces falls among older adults with CSH. 

PROGRAM SETTING: This intervention took place in the surgical ward of a hospital. 

CONTENT: Research staf screened older adults who visited the emergency department for falls. If patients 
reported an unexplained fall (not caused by a slip or a trip or attributable to a medical cause) they were eligible 
for clinical assessment from the Cardiovascular Investigation Unit (CIU). The CIU screened the patients for other 
causes of falls such as medications and gait and balance issues. The CIU screened for cardioinhibitory CSH by 
massaging the carotid sinus while continually monitoring blood pressure and heart rate. Patients that screened 
positive for cardioinhibitory CSH received a rate response dual-chamber pacemaker. 

DURATION: The initial assessment took 60 minutes. The pacemaker surgery lasted two to three hours and 
patients stayed in the hospital overnight. 

DELIVERED BY: A surgeon delivered this intervention. A nurse or physician could performed the 
initial screening. 

MINIMUM LEVEL OF TRAINING NEEDED: A physician experienced at performing a pacemaker surgery. 
Screening for cardioinhibitory CSH should be done by a health professional experienced at performing carotid 
sinus massage. 

KEY ELEMENTS: Information was not provided by the principal investigator. 

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Kenny RA, Richardson DA, Steen N, Bexton RS, Shaw FE, Bond J. Carotid sinus syndrome: 
a modifable risk factor for nonaccidental falls in older adults (SAFE PACE). The Journal of American College of 
Cardiology. 2001 Nov 1;38(5):1491–6. 



93 

SINGLE INTERVENTIONS: Clinical

 
  

 
 

  
 

 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Rose Anne Kenny 
Falls and Syncope Unit 
Mercers Institute for Ageing 
St. James Hospital and Trinity College 
St. James Street 
Dublin 8, Ireland 
Email: rkenny@tcd.ie 

mailto:rkenny@tcd.ie
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STUDY 

Vibration Therapy 
Leung, et al. (2014) 

This study evaluated the use of a low magnitude high frequency vibration (LMHFV) program to reduce falls 
in older women. After 18 months, the incidence rate of falls was 46% lower in the vibration group than in the 
control group. The incidence rate of fall-related fractures was not signifcantly diferent between the vibration 
and control group. 

POPULATION: Community-dwelling women aged 60 years and above who were healthy, active, 
and independent. 

GEOGRAPHIC LOCALE: Hong Kong 

FOCUS: Improve muscle strength, bone density, postural control, and balancing ability through LMHFV. 

PROGRAM SETTING: Community centers for older adults. 

CONTENT: LMHFV was administered in community centers catering to older adults. Participants stood upright 
(without bending knees) on a specially designed vibration platform that provided vertical synchronous vibration 
at 35 Hz, 0.3 g (peak-to-peak magnitude) and displacement of <0.1 mm. They were administered LMHFV for 20 
minutes per day, 5 days a week for 18 months. A built-in data logger in the vibration platform recorded the date, 
time, and duration for each participant. 

Research staf instructed participants on safety issues and operative procedures of LMHFV. The major safety 
precautions were: (1) users needed to step up to the platform (height = 3.7 inches) for treatment; and (2) users 
were to grasp the handrail if the balancing ability of the subject was poor. 

On-site validation and calibration of the platforms were done monthly by a technician. 

DURATION: 18 months 

DELIVERED BY: Research staf who were university graduates with Medical Science training. 

MINIMUM LEVEL OF TRAINING NEEDED: Older adults should be supervised by staf with experience 
working with older adults and have received training for operating the LMHFV. Machines should be calibrated 
monthly by trained technicians. The machine administering the vibration could be easily operated by any 
older adult. 

 KEY ELEMENTS: 

• The frequency of vertical vibrations should be 35Hz. 

• The magnitude of vibrations should be 0.3g. 

• A diferent frequency and magnitude would afect the outcomes. 
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AVAILABLE MATERIALS: No intervention materials were available at the time of publication. 

STUDY CITATION: Leung KS, Li CY, Tse YK, et al. Efects of 18-month low-magnitude high-frequency vibration 
on fall rate and fracture risks in 710 community elderly—a cluster-randomized controlled trial. Osteoporosis 
International. 2014;25(6):1785-1795. 

CONTACT: 

Louis Cheung 

Professor and Deputy Director 
Musculoskeletal Research Laboratory 
Department of Orthopaedics & Traumatology 
The Chinese University of Hong Kong 
Tel: +852 3505 2715 
Website: www.ort.cuhk.edu.hk 

https://www.ort.cuhk.edu.hk
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STUDY 

Perturbation-Based Gait Stability Training 
Pai, et al. (2014) 

This study evaluated the ability of a postural perturbation training program to reduce falls for 12 months after 
the program. Participants who received the intervention were 50% less likely to experience a fall during the 
12-month follow-up period compared to those who did not. The efect was more prominent among those with a 
history of falls. 

POPULATION: Participants were adults aged 65 years and above with no prior experience of 
perturbation training. 

GEOGRAPHIC LOCALE: Chicago, Illinois 

FOCUS: Improve proactive and reactive control of stability through postural perturbation training. 

PROGRAM SETTING: Perturbation training took place at a laboratory. 

CONTENT: Participants were induced to slip 24 times during a single session. The session began with 10 trials of 
unperturbed walking followed by slips and more unperturbed walking in the following pattern—two blocks of eight 
slip trials each, followed by three non-slip trials, and a fnal block of eight slips mixed with six nonslip trials. 

Slips were induced through the electromechanical unlocking of a pair of side-by-side low-friction, movable 
platforms embedded in the walkway. A full-body harness and shock absorbing suspension ropes protected the 
participants from any harmful body impact with the foor surface while enabling them to walk freely. 

Participants were instructed to walk with their preferred speed and manner. They were instructed to ‘recover’ and 
keep walking when a slip occurred. 

DURATION: One session lasting 15–30 minutes, not including set up or warm-ups. 

DELIVERED BY: This study was supervised by a physical therapist. 

MINIMUM LEVEL OF TRAINING NEEDED: A physical therapist with experience in perturbation training 
should supervise sessions. 

KEY ELEMENTS: Perturbation-Based Gait Stability Training (PBGST) is designed to approximate walking in real 
life. It is essential that the training include walking and not just standing in a static position. 

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Pai YC, Bhatt T, Yang F, Wang E. Perturbation training can reduce community-dwelling older 
adults’ annual fall risk: a randomized controlled trial. Journals of Gerontology Series A: Biomedical Sciences and 
Medical Sciences. 2014;69(12):1586–1594. 



97 

SINGLE INTERVENTIONS: Clinical

 CONTACT: 

 
 

 
  

 

 
 

 
 

Clive Y.C. Pai, PhD, MPT 

Professor and Director (Retired) 
Clinical Gait and Movement Analysis Laboratory 
Departments of Physical Therapy, Bioengineering, and Kinesiology and Nutrition 
University of Illinois at Chicago 
Email: clivepai08@gmail.com 

Tanvi Bhatt, PhD, M.Sc., PT 

Associate Professor and Director 
Cognitive, Motor and Balance (CogMoBal) Rehabilitation Laboratory 
Department of Physical Therapy 
University of Illinois at Chicago 
Email: tbhatt6@uic.edu 

mailto:tbhatt6@uic.edu
mailto:clivepai08@gmail.com


98 

A CDC COMPENDIUM OF EFFECTIVE FALL INTERVENTIONS: WHAT WORKS FOR COMMUNITY-DWELLING OLDER ADULTS | 2022

 
 

 
 
 

 
 

 
  
 

 
  

  
  

 

 
 

 

 
  

 

STUDY 

Study of 1000 IU Vitamin D Daily for One Year 
Pfeifer, et al. (2009) 

This study evaluated the efectiveness 
of a one year vitamin D and calcium 
supplementation program in reducing 
falls among older adults compared 
to a calcium only supplementation 
program. After one year, the intervention 
participants were 27% less likely to 
fall. After an additional eight months, 
participants were 39% less likely to 
fall compared to those who did not 
receive vitamin D. 

POPULATION: Participants were 
community-dwelling adults aged 70 
or older with vitamin D (25[OH] D) 
serum levels below 78 nmol/l 
(nanomoles per liter) 

GEOGRAPHIC LOCALE: Bad Pyrmont, Germany 

FOCUS: Investigate the efectiveness of long-term vitamin D supplementation on falls. 

PROGRAM SETTING: A study center at a research institution. 

CONTENT: At the beginning of the study, a physician met with participants and collected medical history, height 
and weight, blood, and information on nutrition, physical activity, tobacco use, and alcohol use. 

Participants were given a four-month supply of 500 IU of vitamin D and 500 mg of calcium supplements and told 
to take the supplements twice daily at breakfast and dinner. 

Participants were told to avoid taking additional vitamin D and calcium supplements. The participants visited the 
clinic every four months to have their progress monitored and to receive additional supplements. 

DURATION: Participants took vitamin D and calcium supplements twice a day for one year and were monitored 
for an additional eight months. Participants attended fve 1-hour clinical visits over the 20-month 
study period. 

DELIVERED BY: This intervention was delivered by a physician. 

MINIMUM LEVEL OF TRAINING NEEDED: A nurse, with the supervision of a physician, could deliver this 
intervention. A physician needs to make the recommendation. 
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KEY ELEMENTS: 

• Physicians should discuss possible benefts and side efects with each patient. 

• It may be benefcial to assess medical history and dietary habits. 

• Measuring 25(OH) D serum levels in every patient is not necessary. 

• A good personal relationship between the physician and patient increases compliance. 

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Pfeifer M, Begerow B, Minne HW, Suppan K, Fahrleitner-Pammer A, Dobnig H. Efects of 
a long-term vitamin D and calcium supplementation on falls and parameters of muscle function in community-
dwelling older individuals. Osteoporosis International. 2009 Feb;20(2):315–22. 

SUPPLEMENTAL ARTICLE: Pfeifer M, Begerow B, Minne HW, Nachtigall D, Hansen C. Efects of a short-term 
vitamin D(3) and calcium supplementation on blood pressure and parathyroid hormone levels in elderly women. 
Journal of Clinical Endocrinology and Metabolism. 2001 Apr;86(4):1633–7. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

M. Pfeifer 

Institute of Clinical Osteology “Gustav Pommer” Clinic “Der Fürstenhof” 
Am Hylligen Born 7 
31812 Bad Pyrmont 
Germany 
Email: iko_pyrmont@t-online.de 

mailto:iko_pyrmont@t-online.de
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STUDY 

Quality Use of Medicines Program 
Pit, et al. (2007) 

This intervention focused on: 

• Designing a convenient system for reviewing medicine within routine general practice visits 

• Teaching physicians to conduct medication reviews with their older patients 

Certain medications increase the risk of falling. Participating physicians received instruction on geriatric 
prescribing and a fnancial incentive to review medications. The physicians recruited their patients to participate 
in the study. Participants completed the Medication Risk Assessment (MRA) form in the waiting room and showed 
this feedback to their physician. After 12 months, participants in the intervention group were 39% less likely to 
fall and 46% less likely to experience a fall-related injury than those whose physicians did not receive the 
educational program. 

POPULATION: Participants were adults 65 or older who lived in the community and were recruited by their 
general practitioners (GPs) to participate in this study. 

GEOGRAPHIC LOCALE: Hunter Region, New South Wales, Australia 

FOCUS: Educate GPs about the importance of reviewing medications with their older patients. 

PROGRAM SETTING: This intervention was conducted in the GP’s ofce. 

CONTENT: The intervention consisted of three parts: 1) education, 2) MRA, and 3) completion of a Medication 
Review Checklist (MRC). 

A behavioral scientist conducted an initial 15-minute session and introduced the intervention to the physician and 
clinical staf. A clinical pharmacist who was experienced in conducting medication reviews visited each GP twice. 
The pharmacist also provided materials about prescribing for older adults, the MRC and the MRA for patients. The 
MRA contained a list of 31 risk factors for experiencing medication issues (e.g., taking more than four medications/ 
day, medication side efects). 

Patients completed the MRA in the waiting room. The GP later reviewed the assessment to determine if the patient 
would beneft from a medication review. 

The MRC contained a list of potential problems and possible solutions. Problems included: 

• Number of medications prescribed to patient 

• Patient compliance in taking prescribed medications 

• If the patient was prescribed specifc drug categories (e.g., benzodiazepines, NSAIDS, 
over-the-counter medicines) 

• If the patient had experienced any adverse drug reactions 
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After reviewing the patient’s medications, the GP initiated appropriate prescribing changes. 

An MRC was completed for each at-risk patient. Physicians received a monetary incentive after completing 
10 MRCs. 

DURATION: The introductory session lasted 15 minutes. Each GP received two 1-hour educational sessions 
from the pharmacist. Ofce staf reported that it took on average 3.5 minutes per patient to hand out the risk 
assessments and to answer any questions. Medication reviews took place during regular ofce visits and lasted 
15–20 minutes. 

DELIVERED BY: A behavioral scientist explained the intervention to the GP and ofce staf. A clinical 
pharmacist explained the medication-related issues. GPs conducted medication reviews. 

MINIMUM LEVEL OF TRAINING NEEDED: A pharmacist or physician with experience conducting 
medications reviews should lead the education sessions. A physician should conduct the medication reviews. 

KEY ELEMENTS: 

• To maintain program fdelity the program should not be altered.

• An understanding of behavior change theory is essential.

AVAILABLE MATERIALS: The medication risk self-assessment for patients and a MRC are available in 
Appendix C-6. 

STUDY CITATION: Pit SW, Byles JE, Henry DA, Holt L, Hansen V, Bowman DA. A Quality Use of Medicines 
program for general practitioners and older people: a cluster randomized controlled trial. Medical Journal of 
Australia. 2007 Jul 2;187(1):23–30. 

SUPPLEMENTAL ARTICLES: 

Pit, SW. Improving quality use of medicines for older people in general practice. University of Newcastle 
(Australia); 2004. PhD thesis. 

Pit, SW, Byles, JE. Older Australians’ medication use: self-report by phone showed good agreement and accuracy 
compared with home visit. Journal of Clinical Epidemiology. 2010;63:428-34. 

Pit, SW, Byles, JE, Cockburn, J. Prevalence of self-reported risk factors for medication misadventure among older 
people in general practice. Journal of Evaluation in Clinical Practice. 2008;14(2):203-208. 

Pit, SW, Byles, JE. Accuracy of telephone self-report of drug use in older people and agreement with 
pharmaceutical claims data. Drugs and Aging. 2008;25(1):7-80. 

Pit, SW, Byles, JE, Henry, DA, Holt, L, Hansen, V, Bowman, D. (2007) Quality Use of Medicines Program for general 
practitioners and older people: a cluster randomised controlled trial. Medical Journal of Australia. 2007;187(1):23-30. 

Pit, SW, Byles, JE, Cockburn, J. Medication review: patient selection and general practitioner’s report of 
medication-related problems and actions taken. Journal of the American Geriatrics Society. 2007;55(6):927-934. 
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CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Dr. Sabrina Pit 

Work Wiser International, 
PO BOX 93 
NSW 2478 
Australia 
Tel: +61 4 29 45 57 20 
Email: sabrina@workwiser.com.au 

mailto:sabrina@workwiser.com.au
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STUDY 

Podiatry and Exercise Intervention 
Spink, et al. (2011) 

This study tested the efectiveness of a podiatry 
intervention coupled with exercise and education to 
prevent falls among older adults with disabling foot 
pain and an increased risk of falls. 

• Disabling foot pain was defned as foot pain 
lasting for at least a day within the last month 
and a positive response of “some days” or 
“most/every days” to at least one item on the 
Manchester Foot Pain and Disability Index. 

• Participants were considered at increased risk of falling if they had fallen in the previous 12 months, 
scored greater than one on the physiological profle assessment tool, or took more than 10 seconds on the 
alternate stepping test. 

Intervention components included orthoses (custom molded shoe inserts), advice about and subsidies to pay 
for safe footwear, a foot and ankle exercise program, and fall prevention education. Overall, the fall rate for the 
intervention group was 36% lower than for the control group. 

POPULATION: Participants were adults aged 65 or older who lived in the community and were not cognitively 
impaired. All participants reported disabling foot pain and were at increased risk for falling. Over two-thirds of 
participant’s were female. 

GEOGRAPHIC LOCALE: Melbourne, Australia 

FOCUS: A podiatry intervention to reduce fall risk among older adults with disabling foot pain. 

PROGRAM SETTING: A podiatrist ftted participants with customized shoe inserts and provided advice about 
safe footwear and fall prevention education at a health science clinic. The recommended exercises were performed 
at home. 

CONTENT: 

Foot orthoses: The podiatrist issued participants shoe inserts (FormthoticsTM) that were heat molded to the 
participant’s foot shape and customized with 3mm of cushioning material to redistribute pressure away from any 
painful plantar lesions. 

Footwear: The podiatrist also assessed participants’ outdoor footwear using a validated form. Inappropriate  
footwear included heels over 1¾”, narrow heels, no ankle support, and a fully worn or smooth sole. 

For participants with inappropriate footwear, the podiatrist provided a handout with pictures that illustrated safe 
and unsafe shoes, information about retailers of orthopedic footwear, and a subsidy to use toward purchasing 
safer shoes. 
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EXERCISE: The exercise component consisted of a 30-minute foot and ankle exercise routine that participants 
performed at home three times a week for six months. Participants received an instruction booklet and DVD that 
detailed the exercises. These included: 

• Calf and toe stretches (using a rubber band)

• Strength training for the ankles (heel raises and using a Theraband™) and toes (using an archxerciser)

• Range of motion exercises such as ankle circling

Participants were instructed to increase the number of repetitions and/or level of resistance as the study 
progressed, based on their ability. 

EDUCATION: The podiatrist used the Australian government produced booklet entitled Don’t Fall for It, Falls can 
be Prevented, which outlines fall risk factors and prevention strategies. 

 DURATION: 

Foot orthoses: Participants were instructed to wear their shoe inserts every day during the six months of the 
intervention period. 

EXERCISE: 30 minutes three times a week for six months. 

EDUCATION: Fall prevention education and information about appropriate footwear were provided during a 
single visit lasting 45–60 minutes. The podiatrist contacted participants at 1, 4, 12, and 20 weeks after their visit to 
provide encouragement, promote adherence, and to answer questions 

DELIVERED BY: A podiatrist with experience in older adult fall prevention delivered the general falls prevention 
education and instructions about safe footwear. He also ftted the participants with their shoe inserts and gave 
each participant a booklet and a DVD detailing the foot and ankle exercises. 

MINIMUM LEVEL OF TRAINING NEEDED: Podiatrist or other health professional with experience in 
delivering exercise programs and prescribing foot orthoses. 

KEY ELEMENTS: Foot and ankle exercises performed three times a week. 

AVAILABLE MATERIALS: “Podiatry and Fall Research Project: Project Booklet” that includes the safe shoe 
handout and foot and ankle exercise program*. 

*See Appendix C-7

STUDY CITATION: Spink MJ, Menz HB, Fotoohabadi MR, Wee E, Landorf KB, Hill KD, et al. Efectiveness of a 
multifaceted podiatry intervention to prevent falls in community dwelling older people with disabling foot pain: 
randomized controlled trial. British Medical Journal (Clinical Research Edition). 2011;342:d3411. 
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SUPPLEMENTAL ARTICLE: Barton CJ, Bonanno D, Menz HB. Development and evaluation of a tool for the 
assessment of footwear characteristics. Journal of Foot Ankle Research. 2009 Apr 23;2:10. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Dr. Martin Spink 

Faculty of Health and Medicine 
University of Newcastle Building BE 
10 Chittaway Road 
Ourimbah, NSW 2258 
Australia 
Email: martin.spink@newcastle.edu.au 

mailto:martin.spink@newcastle.edu.au


The following three tables summarize the study 
population characteristics, study methodology, 
and intervention characteristics of the 12  
clinical interventions. 
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Table 1. Summary Table of Studies and Study Population 

Study No. Study 
Participants 

Mean 
Age 

% 
Female Race/Ethnicity Socioeconomic 

Status (SES) Previous Falls Other 
Characteristics 

Bischof-Ferrari 
2006 

445 71 55% 

97% White 

2.7% Black 

0.2% Asian 

NA* NA 

Campbell 1999 72 75 78% Most were White NA 44% 
Mean number of 
medications=6 

Gallagher 2004 245 72 100% NA NA 100% 

Haran 2010 606 80 65% Most were White NA 37% had ≥2 in past year 

Harwood 2004 150 81.2 100% Most were White NA 100% 100% had a hip fracture 

Harwood 2005 306 78.5 100% Most were White NA About 50% fell in past year 
Mean number of 
medications=4 

Kenny 2001 175 73 60% NA NA 100% 

Leung 2014 710 73 100% Hong Kong Chinese NA NA 
Mean BMI 24.1; 86% of 
subjects walk unaided

 Pai 2014 212 74 72% 

41% Asian 

36% White 

20% Black 

3% Hispanic 

NA 34% fell in past year 

Pfeifer 2009 242 76.5 75% 100% white 
100% ≥12 year of 
education 

NA 

Pit 2007 
849 older adults; 20 
general practitioners 

NA 59% 
NA for doctors; 
Patients mostly white 

NA 25% 

Spink 2011 305 74 69% 67% born in Australia 

75% received a state 
funded pension 

24% had primary level 
education only 

56% fell in past year. 

31% >2 falls in past year 
34% lived alone 

*No information available
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Bischoff-
Ferrari 
2006 

Boston, Massachusetts Participants recruited 
through mailing lists and 
presentations 

≥65 Use of bisphosphonate, 
calcitonin, estrogen, tamoxifen 
citrate, or testosterone 
(within 6 mo) or fuoride 
(within 2 yrs); hx of renal 
disease or renal stone(within 
5 yr); current cancer, 
hyperparathyroidism, dietary 
calcium intake > 1500 mg/d, 
laboratory evidence of kidney 
or liver disease; or bilateral 
hip surgery 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Participants sent a 
postcard after every fall; falls 
also were recorded every 6 
months during clinical visits 

3 years Fall risk, overall ORa=0.77 (0.51–1.15) Hypercalciuria, 
constipation, 
epigastric distress, 
sweating 

Fall risk, female ORa=0.54 (0.30–0.97) 

Fall risk, male ORa=0.93 (0.50–1.72) 

Fall risk, less active female ORa=0.35 (0.15–0.81) 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Campbell 
1999 

Dunedin, New Zealand Identifed from general 
practice registers 

≥65 years old; currently 
taking a benzodiazepine, other 
hypnotic, antidepressant, or 
major tranquillizer; ambulatory 
in own home; not receiving 
physical therapy; physician 
though patient would beneft 
from psychotropic 
medication withdrawal 

Cognitive impairment Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly fall calendars 44 weeks Fall Rate RR=0.34 (0.16–0.73) None 

Number of fallers RRb=0.61 (0.32–1.17) 

*Results shown with 95% confdence intervals a Odds Ratio b Relative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population &  
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Gallagher 
2004 

Omaha, Nebraska Mailing lists used to contact 
women in the Omaha, 
Nebraska area 

Age 65 to 77 years, not 
osteoporotic (femoral neck 
density in normal range) 

Severe chronic illness, primary 
hyperparathyroidism, active 
renal stone disease, or use of 
thiazide estrogen, fuoride, 
diuretics, bisphosphonates or 
anticonvulsants in past 
6 months 

No 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

In person at week 6, 3 months 
& then every 6 months 

3 years Number of fallers RRc=0.62 (0.54–0.93) Hypercalcaemia, 
hypercalciuria 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Haran 2010 Sydney and llawarra regions 
of New South Wales, 
Australia 

Recruited between May 2005 
and June 2007 

Community dwelling; age 
≥80 or age ≥65 & fell in 
past 12 months or failed 
the TUGT; used multifocal 
lenses >3x week; had 
seen an optometrist or 
ophthalmologist in past 
12 months 

Current use of single lens 
glasses 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly fall diary with 
telephone follow-up 
if needed 

13 months after 
randomization (average 
12 months after receiving 
glasses) 

Fall rate (Overall) IRRd=0.92 (0.73–1.16) Fall related 
fractures in 
both groups; 
intervention group 
experienced more 
non-fall related 
injuries; increased 
number of outdoor 
falls in intervention 
members who 
were less active 

Fall rate (High outside 
activity) 

IRRd=0.60 (0.42–0.87) 

Fall rate (Low outside 
activity) 

IRRd=1.29 (0.95–1.75) 

Fall rate (Outside falls, 
overall) 

IRRd=1.00 (0.78–1.28) 

Fall rate (Outside falls-High 
outside activity) 

IRRd=0.61 (0.42–0.87) 

*Results shown with 95% confdence intervals a Odds Ratio b Relative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population &  
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Harwood 
2004 

Nottingham, 
United Kingdom 

Women admitted to 
orthogeriatric rehab ward 
within 7 days of surgery for 
hip fracture 

Recent surgery for hip 
fracture, previous community 
residence, previously 
independent in activities 
of daily life 

Previously institutionalized, 
disease or medication known 
to afect bone metabolism, 
<7 on 10-point mental 
status test 

No 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

In person interviews at 3, 6, 
and 12 months 

12 months Number of fallers RRc=0.48 (0.26–0.90) None reported 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Harwood 
2005 

Nottingham, 
United Kingdom 

Participants referred to 
program by optometrist 

Aged >70 years with cataract 
& no previous 
ocular surgery 

Cataract not suitable 
for surgery by 
phacoemulsifcation, severe 
refraction error in 2nd eye, 
visual feld defcits, severe 
co-morbid eye disease 
afecting visual acuity, 
registered partially sighted 
as a result of cataract, or 
memory problems 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly fall diary 
with telephone or in person 
interviews 

12 months Fall rate RRb=0.66 (0.45–0.95) None reported 

Number of fallers RRc=0.95 (0.68–1.33) 

*Results shown with 95% confdence intervals a Odds Ratio b Relative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-

-



111 

A CDC COMPENDIUM OF EFFECTIVE FALL INTERVENTIONS: WHAT WORKS FOR COMMUNITY-DWELLING OLDER ADULTS | 2022

  
  

 

 
 

 
 

 
 
 
 

 
 

 
 

 
 

 

 

  
 

 
 

 

 
 

 
 

  
  
  
 

-

-

Table 2. Study Methodology 

Study Location Study Population &  
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Kenny 2001 Newcastle Upon Tyne, United 
Kingdom 

Older adults who were seen 
in an emergency room 
(ER) because of an 
unexplained fall 

Age ≥50 with cardio-
inhibitory carotid sinus 
syndrome who were seen 
in an ER because of an 
unexplained fall 

Cognitive impairment, 
medical explanation for fall, 
blind, documented accident 
caused fall, lived outside the 
study, contraindication to 
cardioinhibitory CSM, or taking 
medications known to cause 
a hypersensitive response to 
cardioinhibitory CSM 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Weekly fall diary 12 months Fall rate ORa=0.42 (0.23–0.75) None reported 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Lueng 2014 Hong Kong Community-dwelling females 
aged 60 years and above 

Females, age ≥60 years, 
active, independent, 
community-dwelling 

Had a medical condition 
or taking any medication 
afecting musculoskeletal 
system, participated in 
supervised exercise twice a 
week or more, had pacemaker 
in-situ, malignancy, history of 
smoking or excessive alcohol 
use (>7 drinks/week) 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Fall calendar 18 months Falls IRRd=0.54 (0.37, 0.78) No serious adverse 
events; lower limb 
pain, back pain, 
dizziness, and 
hypertension 
were experienced 
in some vibration 
group participants 

Fall or fracture HRe=0.56 (0.40, 0.78) 

Fracture HRe=0.42 (0.12, 1.45) 

*Results shown with 95% confdence intervals a Odds Ratio b Relative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population &  
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Pai 2014 Chicago, USA Adults aged 65 years and 
above; recruited from senior 
centers, community exercise 
centers, independent senior 
living facilities, University’s 
Aging Research Registry, 
or afliates from Chicago’s 
Department of Aging 

Age ≥65 years; no past 
experience of perturbation 
training; required to pass: 
cognition and memory 
tests, calcaneal ultrasound 
screening, and a mobility test 

Failed heel ultrasound 
screening, poor cognition, 
poor mobility 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Fall diaries; follow-up 
telephone calls if 
fall occurred 

12 months Percentage reporting a fall Intervention=15% 

Control=32% (p=0.02) 

None 

*Results shown with 95% confdence intervals a Odds Ratio b Relative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-



113 

A CDC COMPENDIUM OF EFFECTIVE FALL INTERVENTIONS: WHAT WORKS FOR COMMUNITY-DWELLING OLDER ADULTS | 2022

   
 

 
 

 
 

 

  

 

-

Table 2. Study Methodology 

Study Location Study Population &  
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Pfeifer 
2009 

Bad Pyrmont, Germany Recruited by newspaper 
advertisements and mailing 
lists 

Age ≥60, community 
dwelling with vitamin D 
serum level below 78 nmol/l 

Hypercalcemia or primary 
hyperparathyroidism; 
fractures of extremities due 
to osteoporosis; therapy with 
a thiazide, vitamin D, vitamin 
D metabolite, calcitonin, 
bisphosphonate, estrogen, 
anti-estrogen (within 6 mo) 
or fuoride treatment (within 
2 yrs); intolerance to study 
medication; chronic renal 
failure; serum creatinine 
>20% upper limit of reference
range; hx of drug or alcohol
abuse; >7 cups cofee/day;
>20 cigarettes/day; scheduled
holidays out of the current
latitude during the study
period; diabetes mellitus; or
severe cardiovascular disease

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly fall diary and 
follow-up phone calls 

20 months Number of fallers at 12 
months 

RRc=0.73 (0.54–0.96) None 

Number of fallers at 20 
months 

RRc=0.61 (0.34–0.76) 

*Results shown with 95% confdence intervals a Odds Ratio b Relative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-



114 

SINGLE INTERVENTIONS: Clinical

  
 

 
 

 
 

 
 

 

 
 

 

 
 

 

 
 
 
 

 
  

 
 
 
 
 

 

 
 
 
 
 

 
  

 
 

 

 

-

-

Table 2. Study Methodology 

Study Location Study Population &  
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Pit 2007 Hunter Region, New South 
Wales, Australia 

General practitioners 
randomly selected from a 
network of practices and 
their patients 

GPs: at their current practice 
at least 12 months & who 
worked 10 hour/wk 

Patients aged >65; 
community-dwelling 

Confused patients not 
accompanied by a caregiver 

No 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Interviewed by telephone 
or at home at baseline, 4 
months, and 12 months 

12 months Number of fallers RRc=0.61 (0.41–0.91) None 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Spink 2011 Melbourne, Australia Recruited between July 2008 
and September 2009 from a 
database of people who were 
using podiatry services at the 
La Trobe University Health 
Sciences clinic in Bundoora 
Victoria, AU 

Aged ≥65; community-
dwelling cognitively intact, 
reported: disabling foot pain, 
a fall in the past 12 months, or 
took >10 seconds on alternate 
stepping test, or scored >1 on 
physiological profle 

Neurodegenerative disorder; 
leg amputation; inability to 
walk 10 m without walking 
aid; did not speak English; 
leg surgery planned in next 
2 months or that occurred in 
the 3 months before start 
of study 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly fall calendars with 
follow-up telephone calls 

12 months Number of fallers RRc=0.85 (0.66–1.08) None 

Number of multiple fallers RRc=0.63 (0.38–1.04) 

Fall rate IRRd=0.64 (0.45–0.91) 

*Results shown with 95% confdence intervals a Odds Ratio b Relative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-

-
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Table 3. Interventions Characteristics 

Study Focus Providers Structure Number of Sessions Provider Contact 
Time 

Bischof-Ferrari 
2006 

Investigate the efectiveness of 
long-term vitamin D & calcium 
supplementation on falls 

A physician & allied 
health staf 

One-on-one 7 clinic visits Clinic visits: 7 hours 

Campbell 1999 
Reduce psychotropic medication 
use among older adults 

A physician & nurse One-on-one 

2 assessments 

5 home visits by 
research nurse to provide 
new medication 

Clinical Assessment: 
30–60 minutes 

Home visits: 30 minutes 

Gallagher 2004 Active vitamin D supplementation 
A physician & allied 
health staf 

One-on-one 10 one-hour clinic visits Clinic visits: 10 hours 

Haran 2010 
Provide single lens distance glasses 
for older adults who are at risk & 
normally wear multifocal glasses 

Optometrist One-on-one 
2 optometry sessions of 
45–50 minutes each 

Optometry sessions: 
approx. 1½ hours 

Harwood 2004 
Investigate the efects of 
diferent vitamin D & calcium 
supplementation regimens 

A physician & allied 
health staf 

One-on-one Four 30-minute clinic visits Clinic visits: 2 hours 

Harwood 2005 
Determine if cataract surgery 
reduces falls 

An ophthalmologist One-on-one 
1 assessment 

1 surgery 

Assessment: 60 minutes 

Surgery: 30 minutes 

Kenny 2001 
Pacemaker surgery for older 
adults with cardioinhibitory carotid 
sinus hypersensitivity 

A surgeon One-on-one 
Two 90-minute assessments 

1 surgery 

Assessments: 3 hours 

Surgery: 2–3 hours 

Leung 204 
Improve muscle function, bone mass 
and balance 

University graduates with 
medical science training 

One-on-one 
Max of 390 20-minute 
sessions 

Max of 130 hours 

Pai 2014 
Improve muscle function, bone 
mass and balance 

Research assistants One-on-one 
1 session of 37 perturbed and 
unperturbed trials 

1.5-2 hours with set-up; 
intervention 15-30 min 

Pfeifer 2009 
One-year vitamin D & calcium 
supplementation 

A physician One-on-one 
Five 1-hour clinical 
assessments 

Clinical assessment: 5 
hours 
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Table 3. Interventions Characteristics 

Study Focus Providers Structure Number of Sessions Provider Contact 
Time 

Pit 2007 
Educate GPs about the importance 
of reviewing medications with their 
older patients 

A behavioral scientist and 
clinical pharmacist provided 
education to GPs. 

GPs assessed patients’ 
medications 

One-on-one 

1 physician and ofce 
staf session 

2 physician 
education sessions 

1 medication review 

Physician/staf education: 
15 minutes 

Physician education: 
1 hour 

Medication review: 
15–20 minutes 

Spink 2011 
Prevent falls with podiatry 
intervention plus foot & 
ankle exercises 

Podiatrist 

One-on-one 
assessment with 
home-based 
exercises 

1 podiatry session 

30-minute exercise routine 3
times a week for 24 weeks

Podiatry visit: 1 hour 
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119 RESPOND, A telephone-based patient-centered program Barker, et al (2019) 

121 Stepping On Clemson, et al. (2004) 

124 PROFET (Prevention of Falls in the Elderly Trial) Close, et al. (1999) 

126 LIFT Wellness Program Cohen et al. (2015) 

128 Accident & Emergency Fallers Davison, et al. (2005) 

130 The NoFalls Intervention Day, et al. (2002) 

133 The SAFE Health Behavior and Exercise Intervention Hornbrook, et al. (1994) 

135 Falls Team Prevention Program Logan, et al. (2010) 

137 Steps to Avoid Falls in the Elderly (SAFE) Matchar (2017) 

139 KAAOS (Falls and Osteoporosis Clinic) Palvanen, et al. (2014) 

143 Multifactorial Fall Prevention Program Salminen, et al. (2009) 

147 Nijmegen Falls Prevention Program (NFPP) for adults with Osteoporosis 
Smulders, et al. (2010) 

150 The Winchester Falls Project Spice, et al. (2009) 

153 Yale FICSIT (Frailty and Injuries: Cooperative Studies of Intervention Techniques) 
Tinetti, et al. (1994) 

156 Efects of Vitamin D and Exercise on Falls Prevention in Older Women Trial (DEX) 
Uusi-Rasi, et al. (2015) 

158 A Multifactorial Program Wagner, et al. (1994) 

161 TABLE 1. Summary Table of Studies and Study Population 

163 TABLE 2. Study Methodology 

172 TABLE 3. Intervention Characteristics 
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STUDY 

RESPOND, a telephone-based patient-centered program 
Barker, et al. (2019) 

This study assessed a multifactorial intervention for older adults who had an emergency department (ED) visit due 
to a fall. Participants were assessed for fall risk and encouraged to take one or more fall prevention modules aimed 
at improving strength, vision, sleep, and/or bone health. 

After 12 months, those in the intervention group experienced 35% fewer falls compared with those who did not 
receive the intervention. 

POPULATION: Adults between the ages 60 and 90 who visited an ED because of a fall. 

GEOGRAPHIC LOCALE: Melbourne and Perth, Australia 

FOCUS: Reduce falls through a telephone-based, patient-centered falls prevention program. 

PROGRAM SETTING: Participants were identifed and recruited in the ED. One face-to-face assessment was 
conducted in the participant’s home and at least three follow-up telephone calls occurred. 

CONTENT: A RESPOND clinician (a physical therapist [PT], occupational therapist [OT], nurse, or dietitian) made 
an initial home visit where they assessed fall risk factors using the Falls Risk for Older People in the Community 
(FROP-Com) tool. The clinician shared the results with the older adult, discussed modifable risk factors, and 
provided information on interventions to reduce identifed risk factors. Intervention information was organized into 
four modules that used positive health messages. 

The four modules were: 

• Better strength

››  Information describing strength and balance exercises

• Better eyesight

››  Vision testing and new glasses prescriptions, if needed

››  Discussion about cataracts

››  Education about the risk of falls when using multifocal lenses outdoors

››  Education about home modifcations (e.g., clutter, poor lighting) and information about how an 
occupational therapist may help with additional modifcations 

• Better quality sleep:

››  Encouragement to discuss withdrawal of sedatives with primary care provider

››  Information about how sedatives are linked to falls

• Better bones

››  Information about testing for vitamin D serum levels and recommendations to supplement
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Participants were encouraged to choose one or more of the four modules and develop personalized goals and 
action plans for each. Recommendations provided by ED staf were also reviewed and discussed with participants. 
Barriers to the participants’ achieving their action plans were identifed by the clinician and resolved through 
motivational interviewing. 

Within two weeks of the face-to-face session, clinicians called the participants to review the older adult’s progress 
with their goals and action plan. Using motivational interviewing techniques, they provided encouragement and 
afrmation to implement their action plan, troubleshot issues hampering participants’ ability to implement their 
plan, and provided additional education on risk factor management. A minimum of two subsequent follow-up 
phone calls were conducted during the six months of the active intervention phase. 

DURATION: 6 months 

DELIVERED BY: A PT, OT, nurse, or dietitian. 

 MINIMUM LEVEL OF TRAINING NEEDED: This intervention could be delivered by a PT, OT, nurse, dietician, 
or other clinician with sufcient experience working with older adults and with experience in patient-centered 
care, motivational interviewing, and behavior change strategies. 

KEY ELEMENTS: 

• The program should include a telephone delivery. 

• Person-centered and motivational interviewing is essential. 

• Positive health messages should be used, for instance, the patient leafets are not focused on preventing 
falls but on increasing health. 

• The intervention should commence within 2 weeks of discharge from the emergency department. 

AVAILABLE MATERIALS: None at this time. 

STUDY CITATION: Barker A, Cameron P, Flicker L, et al. Evaluation of RESPOND, a patient-centred program to 
prevent falls in older people presenting to the emergency department with a fall: A randomised controlled trial. 
PLoS Medicine. 2019;16(5):e1002807. 

 CONTACT: 

Dr. Darshini Ayton 

Deputy Head 
Health and Social Care Unit 
School of Public Health and Preventative Medicine 
Monash University 
553 St Kilda Road 
Melbourne VIC 3004 
Australia 
Tel: +61 425 705 130 
Email: Darshini.Ayton@monash.edu 

mailto:Darshini.Ayton@monash.edu
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STUDY 

Stepping On 
Clemson, et al. (2004) 

This study used a series of seven small group sessions to teach fall prevention strategies to community-dwelling 
older adults. The fall rate among participants was reduced about 30% compared with those who did not receive 
the intervention. The intervention was especially efective for men. The fall rate among male participants was 
reduced almost two-thirds. 

Note: This study has been translated for use in the United States. See page 104 for more information. 

POPULATION: Participants were individuals who had fallen in the past year or who were concerned about 
falling. All were 70 or older and lived in the community. Most study participants were female. 

GEOGRAPHIC LOCALE: Sydney, Australia 

FOCUS: Improve self-efcacy, empower participants to make better decisions and learn about fall prevention 
techniques, and make behavioral changes. 

PROGRAM SETTING: Initial sessions were conducted in easily accessible community settings. Refreshments 
were provided before and after the sessions to give participants an opportunity to talk to each other and with the 
facilitators and content experts. Follow-up visits took place in the participants’ homes. 

CONTENT: The program addressed multiple fall risk factors: improving lower limb balance and strength, 
improving environmental and behavioral safety in both the home and community, and encouraging vision and 
medical screenings to check for poor vision and possible medication problems. 

Each session covered diferent aspects to reducing fall risk: 

• Session one: Risk appraisal; introducing balance and strength exercises

• Session two: Review and practice exercises; how to move safely in the home

• Session three: Hazards in and around the home and how to remove or reduce them

• Session four: How to move safely in the community; safe footwear and clothing

• Session fve: Poor vision and fall risk; the benefts of vitamin D, calcium, and hip protectors

• Session six: Medication management; review of exercises; more strategies for moving safely in
the community

• Session seven: Review of topics covered in program

• Follow-up home visit: Review of fall prevention strategies; assist with home adaptations and modifcations,
if needed

• Three-month booster session: Review achievements and how to maintain motivation



122 

MULTIFACETED INTERVENTIONS

 

 

 

  

 

   

 

 

  

 

 
 
 

DURATION: 

• Seven weekly two-hour program sessions

• A 1–1½-hour home visit, six weeks after the fnal session

• A 1-hour booster session three months after the fnal session

DELIVERED BY: An occupational therapist (OT) facilitated the program and conducted the home visits. 

A team of content experts, trained by the OT and guided by the Stepping On manual, led the sessions. 
These included: 

• A physical therapist (PT) who introduced the exercises and led a segment on moving about safely

• An OT who led segments on home safety, community safety, behavioral methods to sleeping better,
and hip protectors

• An older adult volunteer from the Roads and Trafc Authority who spoke on pedestrian safety

• A retired volunteer nurse from the Medicine Information Project who discussed how to manage medications

• A mobility ofcer from the Guide Dogs who spoke on coping with low vision (The Stepping On manual has
a topics section that outlines the information required to run this session)

 MINIMUM LEVEL OF TRAINING NEEDED: The program should be facilitated by a health professional with 
experience both in group work and in working with older adults in community settings. 

This program requires a PT, an OT, a person trained in road safety for older drivers who can discuss pedestrian 
safety, a low vision expert, and a nurse or community pharmacist who can discuss medications. Other potentially 
useful content experts include a podiatrist or perhaps a nutritionist. All content experts need to receive training in 
fall prevention. 

   

  
 

 KEY ELEMENTS: 

• Using content experts is critical. It is also important to let each expert know what is expected of them,
to provide feedback, and to make sure each focuses on fall prevention.

• The Stepping On manual is essential for all program facilitators as it provides a step-by-step guide to
running the seven-week group program. It outlines topic areas and provides the background information
for each content expert.
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CHAPTERS INCLUDE: 

• Essential background information for understanding the conceptual underpinning of the program and the 
group process 

• Valuable content information for all the key fall prevention areas that can be used to train local experts 
participating in the program 

• A guide to useful resources 

• Handouts for group participants 

• Ideas on recruitment and evaluation 

AVAILABLE MATERIALS: The program manual, Stepping On: Building Confdence and Reducing Falls. A 
Community-Based Program for Older People by Dr. Lindy Clemson is available at Freiberg Press Inc. PO Box 612 
Cedar Falls, IA 50613, United States. Email: bfreiberg@cfu.net 

STUDY CITATION: Clemson L, Cumming RG, Kendig H, Swann M, Heard R, Taylor K. The efectiveness of a 
community-based program for reducing the incidence of falls in the elderly: A randomized trial. Journal of the 
American Geriatrics Society. 2004 Sep;52(9):1487–94. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Lindy Clemson, PhD 
Emeritus Professor 
Sydney School of Health Sciences 
Faculty of Medicine & Health 
Susan Wakil Health Building 
The University of Sydney 
NSW 2006 
Australia 
Email: lindy.clemson@sydney.edu.au 

U.S. Program Contact: 
In 2011, CDC funded the translation of Stepping On for dissemination and implementation in the U.S. 

Practitioners interested in learning more may contact: 

Dave Nelson, PhD 

Executive Director 
Wisconsin Institute for Healthy Aging 
Tel: (414) 908-6000 
Email: dave.nelson@wihealthyaging.org 

mailto:dave.nelson@wihealthyaging.org
mailto:bfreiberg@cfu.net
mailto:indy.clemson@sydney.edu.au
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STUDY 

PROFET (Prevention of Falls in the Elderly Trial) 
Close, et al. (1999) 

This study provided medical assessments for fall risk factors with referrals to relevant services and an occupational 
therapy home hazard assessment with recommendations for home modifcations. After 12 months, those in the 
intervention group were 60% less likely to fall once and 67% less likely to fall repeatedly (at least three times), 
compared with those who did not receive the intervention. 

POPULATION: Participants were seniors who had been treated for a fall in a hospital emergency department. 
All were aged 65 or older and lived in the community. Two-thirds of participants were female. 

GEOGRAPHIC LOCALE: London, United Kingdom 

FOCUS: Identify medical risk factors and home hazards and provide referrals and/or recommendations to reduce 
fall risk and improve home safety. 

PROGRAM SETTING: The medical assessment took place in an outpatient hospital clinic. The occupational 
therapy assessment took place in participants’ homes. 

CONTENT: The medical assessment was conducted soon after the fall that was treated in the emergency room. 
It included assessments of visual acuity, postural hypotension, balance, cognition, depression, and medication 
problems. The results were used to identify and address problems that could contribute to fall risk. Participants 
received referrals to relevant services, as appropriate, based on identifed risk factors. 

The home assessment was conducted during a single visit. The occupational therapist (OT) identifed 
environmental hazards in the home such as uneven outdoor surfaces, loose rugs, and unsuitable footwear. Based 
on fndings, the OT provided advice and education regarding safety within the home, made safety modifcations to 
the home with the participant’s consent, and provided minor safety equipment. 

The OT made social service referrals for participants who required handrails, other technical aids, adaptive devices 
such as grab bars and raised toilet seats, and additional support services. 

DURATION: The average length of the medical assessment was 45 minutes. The average length of the home 
assessment was 60 minutes. 

DELIVERED BY: A physician specializing in geriatrics conducted the medical assessment. An OT delivered the 
home hazard assessment. 

MINIMUM LEVEL OF TRAINING NEEDED: This program could be implemented by: 

• Appropriately trained geriatricians

• General practitioners with a strong interest in older adult health

• Trained physical therapists or nurses with the support of a general practitioner in case medication
modifcation, referrals to specialists, or other medical services were required
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KEY ELEMENTS: For medication review and modifcation, a medical specialist rather than a general practitioner 
is recommended. 

AVAILABLE MATERIALS: 

• Folstein mini-mental state examination (see Supplemental Articles)

• Modifed Geriatric Depression Scale (see Supplemental Articles)

• Snellen vision assessment chart

• Medical assessment form*—the form used in the outpatient hospital clinic setting

• Accident and emergency assessment tool*—the instrument used in the emergency department to identify
people at high risk of falling and those who should be referred for a comprehensive geriatric assessment

• Environmental hazards checklist*—the checklist used to guide the home assessment

*See Appendix C-8.

STUDY CITATION: Close J, Ellis M, Hooper R, Glucksman E, Jackson S, Swift C. Prevention of Falls in the Elderly 
Trial (PROFET): A randomised controlled trial. Lancet. 1999 Jan 9;353(9147):93–7. 

SUPPLEMENTAL ARTICLES: 

Folstein MF, Folstein SE, McHugh PR. “Mini-mental state.” A practical method for grading the cognitive state of 
patients for the clinician. Journal of Psychiatric Research. 1975 Nov;12(3):189–98. 

Sheikh J, Yesavage J. Geriatric Depression Scale (GDS): Recent evidence and development of a shorter version. 
Clinical Gerontology. 1986;5(1/2):165–72. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Jacqueline Close, MD 

Neuroscience Research Australia 
Barker Street 
Randwick Sydney NSW 2031 
Australia 
Tel: +61 2 9399 1055 
Fax: +61 2 9399 1120 
Email: j.close@neura.edu.au 

mailto:j.close@neura.edu.au
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STUDY 

Living Independently and Falls-free Together (LIFT) 
Wellness Program 
Cohen 2015 

This study assessed the efectiveness of a multifactorial falls intervention among older adults with a long-term 
care insurance plan. Intervention included home modifcation, exercise, medication management and dietary 
changes. After one year, participants in the intervention were 11% less likely to fall and 18% less likely to experience 
a fall injury compared to those in the control group. 

POPULATION: Participants were community-dwelling adults aged 75 or older who had private long-term 
care insurance for at least fve years but who were not receiving claims payments for long-term care services 
and supports. 

GEOGRAPHIC LOCALE: United States 

 FOCUS: Assess participant’s unique fall risk and provide individually tailored action plans. 

 PROGRAM SETTING: The assessment was performed in the participant’s home. Fall prevention coaching and 
follow-up was done through mail and telephone. Participants were also encouraged to discuss fall prevention with 
their primary care physicians during medical visits. 

 CONTENT: This program included four components: 

• Clinical assessment

››  A registered nurse conducted an in-home clinical assessment of the subject by gathering information
on fall history, health, functional capacity, gait, balance, and environmental risk factors. 

››  Customized recommendation and education 

° Participants received a customized action plan via mail based on their assessment. It contained
the participant’s specifc fall risk factors and both personalized and general recommendations for 
minimizing fall-risk. Participants also received a fall prevention and wellness toolkit, which included 
an exercise DVD, an exercise book focusing on endurance, fexibility, balance and strength, a LIFT 
Wellness pedometer, a medication planner, an exercise progress chart, a monthly falls journal, and a 
pamphlet with suggestions to minimize falls at home. 

° The individual’s primary care providers received an education tool and the participant’s assessment
results, which included a summary of falls history, the complete list of medications, while also 
highlighting the ones included under the Beer’s criteria, information on the environmental hazards, 
and additional clinical notes. 
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• Coaching call 

››  Within 2 weeks of receiving the action plan, a nurse conducted a follow-up and coaching call 
with the participant. The nurse reviewed the assessment fndings and recommendations, encouraged 
the participant to discuss the action plan with their primary care provider, and 
provided additional education. 

• Quarterly newsletter 

››  A quarterly newsletter providing additional fall prevention education, suggestions, and tips for 
implementing fall-mitigation behavior was mailed for a year. 

DURATION: The initial three steps were conducted over a six-week period. Participants received follow-up 
newsletters for a year on a quarterly basis. The in-home clinical assessment, typically lasted one and a half hours. 

DELIVERED BY: Registered nurses and primary care physicians. 

MINIMUM LEVEL OF TRAINING NEEDED: Clinicians with experience working with older adults who receive 
additional training on the program. 

KEY ELEMENTS: Not identifed by the principal investigator. 

AVAILABLE MATERIALS: None available at this time. 

 STUDY CITATION: Cohen MA, Miller J, Shi X, Sandhu J, Lipsitz LA. Prevention Program Lowered the Risk of 
Falls and Decreased Claims for Long-Term Services Among Elder Participants. Health Afairs. 2015;34(6):971-977. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Marc A. Cohen 

Co-Director 
LeadingAge Long-Term Services and Supports (LTSS) Center 
University of Massachusetts Boston 
Boston, Massachusetts 
United States 
Email: marc.cohen@umb.edu 

mailto:marc.cohen@umb.edu
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STUDY 

Accident & Emergency Fallers 
Davison, et al. (2005) 

This multifaceted intervention was designed for people who fell repeatedly. Participants received a medical fall 
risk assessment by a geriatrician at the hospital and had in-home assessments by physical therapists (PTs) and 
occupational therapists (OTs). Each participant received an individualized intervention designed to reduce their fall 
risk factors. 

After 12 months, the fall rate in the intervention group was 36% lower than the rate in the comparison group. 

POPULATION: Participants were men and women aged 65 or older. All had experienced at least one fall in the 
past year and had been treated in the emergency department for another fall or fall injury. About three-quarters of 
participants were female. 

GEOGRAPHIC LOCALE: Newcastle, United Kingdom 

FOCUS: Identify and modify each participant’s fall risk factors. 

PROGRAM SETTING: The medical assessment was conducted in a hospital and the physical therapy and home 
assessments were conducted in participants’ homes. 

CONTENT: After taking a medical and fall history, a physician conducted a full clinical examination that included 
vision, medication review, a neurological examination, and a cardiovascular assessment. Postural blood pressure 
was assessed, and laboratory tests and an electrocardiogram were performed. 

Interventions for identifed fall risk factors followed recognized treatment recommendations. Each participant 
was referred to relevant specialists as needed, such as to an optometrist for vision correction or cataract removal; 
given advice or medication to reduce orthostatic hypotension; and had medications associated with falls stopped, 
reduced, or modifed. 

The PT evaluated each participant’s gait and balance and, if necessary, provided gait re-education and the 
functional training program used in the Yale FICSIT (Frailty and Injuries: Co-operative Studies of Intervention 
Studies) study (See Koch, et al. and Tinetti, et al. under Supplemental Articles). The main intervention was exercise 
to strengthen the proximal leg muscles and ankle dorsifexion muscles. If needed, participants were given assistive 
devices, had their footwear modifed or replaced, and were referred to a podiatrist. 

An OT used a room-by-room environmental fall hazard checklist, the User Safety and Environmental Risks (USER) 
checklist, to identify potential hazards throughout the home including the kitchen, bathroom, bedroom, and stairs 
(See Hagedorn, et al. under Supplemental Articles). Specifc areas included the position and condition of furniture, 
cabinets and shelving heights, loose rugs and tripping hazards, grab bars and handrails, toilet height, and lighting 
(including the use of night lights). 

Environmental interventions followed published criteria (See Tideiksaar under Supplemental Articles) and included 
advice about reducing home hazards as well as suggestions for specifc home modifcations. 

DURATION: On average, participants visited the hospital twice for the medical intervention. The initial hospital 
assessment took one hour, and the medical intervention visit was 20 minutes. Participants received two physical 
therapy intervention visits; the initial physical therapy assessment took 45 minutes and the intervention lasted 15 
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minutes. The occupational therapy visit took 45 minutes and the follow-up visit about one month later lasted 
20 minutes. 

DELIVERED BY: A physician performed the medical assessments and made appropriate referrals to specialists; 
a PT conducted the gait and balance assessment and re-education; and an OT conducted the home hazard 
assessment and recommended home modifcations. 

MINIMUM LEVEL OF TRAINING NEEDED: This intervention requires a variety of highly trained health care 
professionals. Complex individualized interventions of this type cannot be implemented by individuals with lower 
levels of training. 

KEY ELEMENTS: Multifactorial assessments and interventions conducted by highly trained individuals in each 
of the three disciplines. 

AVAILABLE MATERIALS: No additional materials are available. 

STUDY CITATION: Davison J, Bond J, Dawson P, Steen IN, Kenny RA. Patients with recurrent falls attending 
accident and emergency beneft from multifactorial intervention: A randomized controlled trial. Age and Ageing. 
2005 Mar;34(2):162–8. 

SUPPLEMENTAL ARTICLES: 

Koch M, Gottschalk M, Baker DI, Palumbo S, Tinetti ME. An impairment and disability assessment and treatment 
protocol for community-living elderly persons. Physical Therapy. 1994 Apr;74(4):286–94. 

Tinetti ME, Baker DI, McAvay G, Claus EB, Garrett, P, Gottschalk M, Koch ML, Trainor K, Horwitz RI. A multifactorial 
intervention to reduce the risk of falling among elderly people living in the community. New England Journal of 
Medicine. 1994 Sept 29;331(13):821–7. 

Hagedorn R, McLaferty S, Russell D. The User Safety and Environmental Risk Checklist (USER). In: Anonymous 
falls: Screening and risk assessment for older people in the community. Worthing Priority Care NHS Trust. 
1998:48–57. 

Tideiksaar R. Preventing falls: Home hazard checklists to help older patients protect themselves. Geriatrics. 1986 
May;41(5):26–8. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Dr. John Davison 

Falls and Syncope Service Newcastle upon 
Tyne Hospitals 
NHS Trust Royal Victoria Infrmary 
Newcastle upon Tyne 
NEI 4LP 
United Kingdom 
Fax: +44 191 222 5638 
Email: john.davison@ncl.ac.uk 

mailto:john.davison@ncl.ac.uk
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STUDY 

The NoFalls Intervention 
Day, et al. (2002) 

This study looked at the efectiveness of group-based exercise in preventing falls when used alone or in 
combination with vision improvement and/or home hazard reduction. The intervention components focused on 
increasing strength and balance, improving poor vision, and reducing home hazards. 

The group-based exercise was the most potent single intervention; when used alone, it reduced the fall rate by 
20%. Falls were reduced further when vision improvement or home hazard reduction was combined with exercise. 
The most efective combination was the group-based exercise with both vision improvement and home hazard 
reduction. Participants who received all three components were one-third less likely to fall. 

POPULATION: All participants were aged 70 or older and lived in the community. About 60% of participants 
were female. 

GEOGRAPHIC LOCALE: City of Whitehorse, Melbourne, Australia 

FOCUS: Increase strength and balance, improve poor vision, and reduce home hazards. 

PROGRAM SETTING: The exercise program was delivered in community settings such as exercise rooms in 
ftness centers and community health centers. The vision intervention was delivered via usual services available 
in the community. Participants went to their optometrist or ophthalmologist if they had one. If any further action 
was required, it was facilitated using normal services such as hospitals for cataract surgery, optometrists for new 
glasses, and general practitioners or ophthalmologists for medication if required. The home hazard intervention 
was conducted in participants’ homes. 

CONTENT: 

Exercise: The exercise intervention consisted of weekly one-hour classes plus daily home exercises. Classes were 
designed by a physical therapist (PT) to improve fexibility, leg strength, and balance. About one-third of the 
exercises were devoted to balance improvement. Exercises were adjusted for participants with limitations. Music 
was played during the sessions. 

Leaders provided a social time with cofee and tea after each session to talk informally about exercise 
improvements and opportunities. 

Vision improvement: The vision intervention included referral to an appropriate eye care provider if a participant’s 
vision fell below predetermined criteria during the baseline assessments for visual acuity, contrast sensitivity, 
depth perception, and feld of view. Criteria for referral included more than four lines diference between the 
line of smallest letters read correctly on the high and low contrast sections of the vision chart or any loss of 
feld of view. 

A referral was recommended if: 

A potential visual defcit was identifed, and the participant was not already receiving treatment, or 

2 If a defcit had been identifed previously but the participant had not received treatment during the 
previous 12 months. The intervention consisted of the participant receiving the recommended treatment 
by an appropriate specialist. 

1 



131 

MULTIFACETED INTERVENTIONS

 
 

 
 

 

 
 
 
 

  

 
 

 
 

  

 

 

 

Home hazard reduction: The home hazard assessment consisted of a walk-through using a checklist for those 
rooms used in a normal week. The checklist included a comprehensive section defning the diferent areas of 
the house and specifc hazards. The checklist was divided into rooms or areas of the house—access points (main 
entry door, back door, etc.), hallways, stairwells, dining room, living room, den, bedrooms, and wet areas (kitchen, 
bathroom, laundry rooms). Within each of these areas, the focus was on steps and stairs, foor surfaces, lighting, 
and some key furniture items or fxtures such as a favorite chair or bathroom fxtures. 

After the assessment, the results were discussed with the participant and potential interventions described in the 
checklist were suggested. If the participant agreed to the intervention, it was determined who would carry it out. 
Hazards could be removed or modifed by the participant, their family, the City of Whitehorse home maintenance 
program, or some other person. Study staf visited the participants’ homes and provided quotes for the materials 
needed for the suggested modifcations. Labor was provided free of charge. 

DURATION: 

Exercise: Weekly one-hour group classes for 15 weeks and 25 minutes of daily home exercises. 

Vision improvement: Duration depended on the specifc intervention (such as cataract surgery or new glasses). 

Home hazard reduction: Duration depended on the length of time the home modifcations were left in place by 
the participant. 

DELIVERED BY: 

Exercise: Classes were led by trainers who were accredited to lead exercise classes for older adults and were  
trained in the NoFalls program by the PT who designed the program. 

Vision improvement: Initial assessment was conducted by nurses with up to a half-day training required on the 
vision assessment. Detailed vision assessment was conducted by each participant’s usual eye care provider, 
general practitioner, local optometrist, or ophthalmologist. 

Home hazard reduction: Home assessments were conducted by research nurses who followed the study protocol 
for assessment with one-day of training required on the home hazard assessment. Modifcations were undertaken 
by participants, their family or a private contractor, or by the City of Whitehorse home maintenance program. 

 MINIMUM LEVEL OF TRAINING NEEDED: 

Exercise: Requires a basic level of exercise leadership training such as that received by a PT or certifed 
ftness instructor. 

Vision and home hazard assessments: Nurses or other allied health professionals with the appropriate training. 

KEY ELEMENTS: Although the most efective single component was the NoFalls exercise program, the 
complete program should be followed because partial implementation may not reduce falls. 

AVAILABLE MATERIALS: The NoFalls exercise program manual, which was developed for trained 
professionals, is available free of charge in electronic format at www.monash.edu/__data/assets/pdf_ 
fle/0006/515472/No-Falls-exercise-manual.pdf 

These researchers have not made the home assessment protocol available because this intervention component by 
itself was not efective. 

http://www.monash.edu/__data/assets/pdf_fle/0006/515472/No-Falls-exercise-manual.pdf
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STUDY CITATION: Day L, Fildes B, Gordon I, Fitzharris M, Flamer M, Lord S. Randomised factorial trial of falls 
prevention among older people living in their own homes. British Medical Journal. 2002 Jul 20;325(7356):128–33. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Professor Lesley Day, PhD, MPH 

Monash Injury Research Institute 
Building 70 
Monash University 
Wellington Road 
Clayton Victoria 3800 
Australia 
Tel: +61 3 9905 4020 
Fax: +61 3 9905 4363 
Email: lesley.day@monash.edu 

mailto:lesley.day@monash.edu
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STUDY 

The SAFE Health Behavior and Exercise Intervention 
Hornbrook, et al. (1994) 

The Study of Accidental Falls in the Elderly (SAFE) health behavior intervention was a program of four group 
classes on how to prevent falls. The classes addressed environmental, behavioral, and physical risk factors and 
included exercise with instructions and supervised practice. The home safety portion included a home inspection 
with guidance and assistance in reducing fall hazards. 

Overall, participants were 15% less likely to fall compared with those who did not receive the intervention. 
Male participants showed the greatest beneft. 

POPULATION: All participants were 65 or older and lived in the community. About 60% of participants 
were female. 

GEOGRAPHIC LOCALE: Portland, Oregon, and Vancouver, Washington, United States 

FOCUS: Reduce risky behaviors, improve physical ftness through exercise, and reduce fall hazards in the home. 

PROGRAM SETTING: No information was available on where risk education and group exercise classes took 
place. Home safety inspections were conducted in participants’ homes. 

CONTENT: The SAFE health behavior intervention consisted of four 1½-hour group classes that used a 
comprehensive approach to reducing fall risks. Classes addressed environmental, behavioral, and physical 
risk factors. 

Classes included: 

• A slide presentation on common household risks

• Discussions of behavioral risks such as walking on ice or using a chair to reach high places

• A self-appraisal of home hazards using a specially designed form

• Small group sessions during which participants worked together to develop action plans

Each class session also had an exercise component that included a brief demonstration of fall prevention exercises 
and about 20 minutes of supervised practice. Participants received a manual describing the exercises and were 
encouraged to begin walking at least three times a week. 

The exercises were chosen to: 

• Actively involve all parts of the body

• Maintain full range of motion of all joints

• Strengthen muscles

• Improve posture

• Improve balance
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During the home safety inspection, the assessor inspected the participant’s home and identifed fall hazards using 
a standard protocol. The assessor encouraged the participant to remove or repair the hazards identifed during 
this initial visit. The participant was also given fact sheets on how to obtain technical and fnancial assistance for 
making repairs and modifcations to his or her home. 

After the four classes were completed, the assessor returned to the participant’s home to check on the progress of 
repairs and to ofer fnancial and technical assistance if needed, as well as discounts on safety equipment. 

DURATION: 

• Two home visits, each lasting about 15 minutes 

• Four weekly 1½-hour classes (including 20 minutes of supervised exercise) over a one-month period 

DELIVERED BY: 

• The home inspection was performed by a BA-level home assessor who was trained during a two-day 
program that included practice assessments of elderly volunteers’ homes. 

• The fall prevention program and exercise sessions were delivered by MA-level lifestyle change experts 
with various backgrounds including health behavior change and sports training. Each group meeting was 
conducted by a team consisting of a lifestyle change expert and a physical therapist. 

MINIMUM LEVEL OF TRAINING NEEDED: Information was not provided by the principal investigator. 

KEY ELEMENTS: Information was not provided by the principal investigator. 

AVAILABLE MATERIALS: No intervention materials were available at the time of publication. Please contact 
the principal investigator for information on how to obtain the exercise manual. 

STUDY CITATION: Hornbrook MC, Stevens VJ, Wingfeld DJ, Hollis JF, Greenlick MR, Ory MG. Preventing 
falls among community-dwelling older persons: Results from a randomized trial. The Gerontologist. 1994 
Feb;34(1):16–23. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Mark C. Hornbrook, PhD 

Chief Scientist (retired) 
The Center for Health Research 
Kaiser Permanente Northwest 
3800 North Interstate Avenue 
Portland, OR 97227-1110 
United States 
Tel: (503) 780-9613 
Email: mark.c.hornbrook@gmail.com 

mailto:mark.c.hornbrook@gmail.com
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STUDY 

Falls Team Prevention Program 
Logan, et al. (2010) 

This study examined the efectiveness of a team-based, individually tailored intervention designed to reduce falls 
among older adults. The multifaceted intervention included group education, group and home-based strength and 
balance exercises, medication review, blood pressure screening, and home hazard assessments and modifcations. 
After 12 months, the fall rate was 55% lower among people who took part in the program compared to those who 
did not. 

POPULATION: Participants were adults aged 60 or older who lived in the community (95%) or nursing homes 
(5%) and had called emergency services for an ambulance because of a fall but were not taken to a hospital. 

GEOGRAPHIC LOCALE: Nottinghamshire, United Kingdom 

FOCUS: Increase strength and balance, identify inappropriate medications, and reduce home hazards. 

PROGRAM SETTING: Programs were conducted primarily in patients’ homes. Optional group sessions were 
ofered at community centers. 

CONTENT: The falls team was composed of an occupational therapist (OT), physical therapist (PT), and a nurse. 
The team provided participants with as many home sessions as they deemed clinically necessary. 

• The OT and PT led optional group sessions twice a week for six weeks. These included group exercises and
fall prevention education (e.g., reducing home hazards, information about safe footwear).

• A nurse reviewed participants’ medications and assessed their blood pressure.

• The PT taught the strength and balance exercises to participants in their homes. The PT used exercises
from the Postural Stability program that was based on the FaMe and Otago Exercise programs (See pages
34 and 8).

• The OT conducted the home hazard assessments and suggested modifcations. The OT provided equipment
(e.g., grab bars), advice (e.g., improved lighting), and taught participants how to get up from a fall.

• Referrals (e.g., family physician for follow-up, social services for home care) were made if needed.

DURATION: 

• Group sessions lasted two hours. These were held twice a week for six weeks on an ongoing basis. The frst
hour was devoted to strength and balance exercises and the second hour to fall prevention education.

• Strength and balance sessions in the home lasted one-hour and were conducted once a week for a
minimum of six weeks. However, sessions were continued for as long as the PT deemed necessary.

• Conducting the home hazard assessments and modifcations took an hour, with subsequent follow-up
if needed.

• Reviewing medications and screening blood pressure lasted about 30 minutes.
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DELIVERED BY: The intervention was delivered by a team composed of an OT, a PT, and a nurse. 

MINIMUM LEVEL OF TRAINING NEEDED: This intervention requires a variety of highly trained health care 
professionals. A PT who has experience with the Postural Stability program should deliver strength and balance 
exercises. An OT should conduct the home hazard assessments and modifcation recommendations. A nurse 
should complete the medication review. 

KEY ELEMENTS: Qualifed health care professionals should continually assess the participants over 
the length of the program. The duration and the intensity should be modifed as needed based on these 
ongoing assessments. 

AVAILABLE MATERIALS: The educational materials were modifed from the Guide to Action to Prevent Falls, 
available at: https://eprints.nottingham.ac.uk/1414. 

Information about the accredited Postural Stability Instructor course in the United Kingdom is available at:   
www.laterlifetraining.co.uk. 

STUDY CITATION: Logan PA, Coupland CA, Gladman JR, Sahota O, Stoner-Hobbs V, Robertson K, et al. 
Community falls prevention for people who call an emergency ambulance after a fall: randomised controlled trial. 
British Medical Journal (Clinical Research Ed). 2010;340:c2102. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Pip Logan, PhD, MPhil 

HPHC Occupational Therapist 
Professor of Rehabilitation Research 
Deputy Head of Division 
B108a, B Floor 
Division of Rehabilitation and Ageing 
School of Medicine 
University of Nottingham 
NG7 2UH 
United Kingdom 
Tel: +44 0115 8230235 
Fax: +44 0788 4318920 
Email: pip.logan@nottingham.ac.uk 

http://eprints.nottingham.ac.uk/1414
https://www.laterlifetraining.co.uk/
mailto:pip.logan@nottingham.ac.uk
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STUDY 

Steps to Avoid Falls in the Elderly (SAFE) 
Matchar (2017) 

This study evaluated the efectiveness of a physical therapist (PT) led three-month exercise program to reduce 
the percentage of older adults reporting falls and fall injuries. There was no reduction in falls overall, however, 
participants in the intervention were 44% less likely to report a fall injury compared to the control group. 

POPULATION: Participants were adults aged 65 years or older who visited an emergency department (ED) for 
a fall or fall-related injury. Participants were assessed by a physician to ensure they could safely exercise. 

 GEOGRAPHIC LOCALE: Singapore 

FOCUS: PT led exercise program to reduce falls and fall injuries by addressing risk factors and improving 
physical function. 

PROGRAM SETTING: The intervention occurred at the participant’s home and in a group exercise setting. 

CONTENT: This intervention consisted of a baseline assessment, an active intervention, and a 
maintenance phase. 

A PT conducted a baseline assessment at the participant’s home. During the baseline assessment the PT: 

• Conducted the Short-form Physical Performance Battery (SPPB). 

››  Patients scoring ≤6 were put in the home-based exercise program until they reached a score of 7 
or higher. Participants with a score of 7+ were assigned to group exercise sessions. 

• Reviewed medications with patients 

››  Patients who reported ≥4 medications were referred to a nurse to conduct a comprehensive 
medication review. 

• Used the CDC Home Safety Checklist to advise patients on changes they needed to make to their homes to 
reduce fall risk (e.g., installing grab bars) 

• Asked about vision 

››  Made necessary referrals 
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Active Intervention Phase: 

• Home-based exercise program: PTs worked with individual patients in their homes to address physical
functioning issues that would prevent them from participating in a group exercise program. This consisted
of 12 sessions (three times per week). Participants were assessed every 4th session to determine if they
were ready to move to the group-based exercise program. Once they received a score ≥7 they were moved
to the group exercise program.

• Group exercise program: The focus of these exercises was improved dynamic and static balance but also
included exercises to help with endurance and mobility. This consisted of four levels with participants
gradually moving through each level when they were deemed ready.

Maintenance Phase: During the maintenance phase, participants were encouraged to continue exercising at home 
or to attend other group exercise programs. This occurred during the six months of follow-up for this study. 

DURATION: The intervention phase lasted 3 months followed by a six-month maintenance phase. 

DELIVERED BY: Physical Therapist 

 MINIMUM LEVEL OF TRAINING NEEDED: A degree in physical therapy and additional training using SAFE 
study materials. 

KEY ELEMENTS: Tailored and progressive exercises are essential. 

AVAILABLE MATERIALS: The patient exercise log and home-exercise guide are available in Appendix C-9. 

STUDY CITATION: Matchar DB, Duncan PW, Lien CT, et al. Randomized Controlled Trial of Screening, Risk 
Modifcation, and Physical Therapy to Prevent Falls Among the Elderly Recently Discharged From the Emergency 
Department to the Community: The Steps to Avoid Falls in the Elderly Study. Archives of Physical Medicine 
Rehabilation. 2017;98(6):1086-1096. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

David Matchar, MD 

Programme in Health Services and Systems Research 
Duke-NUS Medical School 
8 College Road, Singapore 169857 
Tel: +65 6516 2584 
Fax: +65 6534 8632 
Email: david.matchar@duke-nus.edu.sg 

mailto:david.matchar@duke-nus.edu.sg
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STUDY 

KAAOS (Falls and Osteoporosis Clinic) 
Palvanen, et al. (2014) 

This study evaluated the efectiveness of a multidisciplinary falls risk assessment follow by appropriate 
interventions and follow-up if necessary. The assessments were conducted by a doctor, nurse, and physical 
therapist (PT). After one year, participants were 28% less likely to fall and 26% less likely to have an injurious fall 
compared to those who did not participant in the intervention. 

POPULATION: Participants were community-dwelling adults aged 70 or older with an increased risk of falling or 
fall induced injury. 

Participants were considered at increased risk of falling or fall induced injury if they had self-reported mobility  
issues, or more than two falls in previous 12 months, or a previous fracture, or history of hip fracture in a close  
relative, or confrmed or suspected osteoporosis, or a BMI <19, or illness that increases the risk of osteoporosis,  
falls, and fractures. 

 GEOGRAPHIC LOCALE: Tampere and Lappeenranta, Finland 

FOCUS: Identify and modify risk factors for falls at a center-based falls clinic. 

PROGRAM SETTING: The intervention occurred at two falls clinics situated within health care centers. 

CONTENT: During the initial visit, the intervention team conducted a three-hour assessment of fall risk factors 
for each participant. 

• A nurse

››  Collected basic information and body measurements

››  Assessed cognitive function

››  Measured blood pressure including postural blood pressure

• A PT

››  Tested physical function using the Short Physical Performance Battery and the Timed Up
and Go test 

• A physician

››  Conducted a thorough medical examination including a review of medications

• A PT or nurse

››  Conducted a one-hour home hazard assessment on a separate day
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Risk Factor Intervention 

Assessed by physician: 

General medical history and examination Referred to primary care physician. 

Medications 
Recommended reduction of drugs known to increase risk of falling. 
Withdrawal of redundant psychotropic medications. 

Visual impairment 
Referral to optician or ophthalmologist for glasses if necessary. 
Referral to ophthalmologist for cataracts. 

Assessed by a PT: 

Low mobility 

Referral to home or group strength and balance program if needed. 
The home training session lasted 45 minutes two to three times a 
week. Group classes were led by an exercise instructor experienced 
at teaching older adults and were 45 minutes once per week. 
Exercises were strength and balance focused and included half-
squats, heel walking, and tandem- walking. Hip protectors, mobility 
assistive devices, and anti-slip shoe devices were recommended if 
deemed necessary. 

Low physical activity 
Prescription for increased physical activity according to 
functional ability. 

Assessed by a nurse: 

Nutrition 

Vitamin D and calcium supplementation recommended if dietary 
intake assessed as inadequate (>1000–1500 mg Calcium/day, 
>600–800 IU vitamin D/day). The physician wrote a prescription
if necessary.

Alcohol and smoking Reduction of alcohol advised. Cessation of smoking recommended. 

Assessed by a PT or nurse: 

Home hazards 
In-home visit; recommend grab bars, mats for slippery foors; 
assessed lighting, security lights, smoke alarms and fre 
extinguishers, placement of wires and cords. 
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A nurse made a telephone call twice (after three months and again after nine months) to check adherence to 
the prescribed interventions and to provide further recommendations as needed. The participant visited the falls 
clinic at six months and 12 months after the initial intervention to receive a booster assessment from the doctor, 
nurse, and PT. The PT revaluated mobility, emphasized increasing physical activity, and measured adherence to 
at-home or group balance and training exercises. The nurse and doctor measured adherence to their previous 
recommendations and provided additional guidance if needed. The visit lasted 2¼ hours. 

DURATION: 

• Three-hour fall risk assessment (one-hour each with the physician, nurse, and PT)

• One-hour home hazard assessment

• 45 minutes of home balance and strength training two to three times per week if necessary

• 45 minutes of group balance and strength exercise once per week if necessary

• Two short telephone calls three and nine months after the initial assessment

• Two 2¼ hour follow-up visits (45 minutes each with physician, nurse, and PT) at six and 12 months
after the initial assessment

DELIVERED BY: Assessment and individualized interventions were conducted by physicians, nurses, and 
physical therapists. 

MINIMUM LEVEL OF TRAINING NEEDED: This intervention requires a variety of trained health care 
professionals including a physician, nurse, and PT. Preparation for conducting the baseline assessments requires a 
half-day training session. 

KEY ELEMENTS: 

• Measuring functional ability and recommending strength and balance training

• Performing a medication review and eliminating/reducing medications that increase falls

• Assessing nutrition and prescribing supplementation, if necessary

• Assessing home hazards and providing modifcations and referrals

• Ordering medical referrals, hip protectors and assistive devices, if indicated

AVAILABLE MATERIALS: The structured home exercise handout and home hazard assessment checklist are 
available in Finnish. 

 STUDY CITATION: Palvanen M, et al. Efectiveness of the Chaos Falls Clinic in preventing falls and injuries of 
home-dwelling older adults: a randomised controlled trial. Injury. 2014;45(1):265–71. 
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CONTACT: 

Practitioners interested in using this intervention may contact the co-investigator for more information: 

Professor Pekka Kannus, MD, PhD 

UKK Institute for Health Promotion Research 
P.O. Box 30  
Fin-33501   
Tampere Finland  
Tel: +358 3 2829 336  
Email: pekka.kannus@tuni.f 

mailto:pekka.kannus@tuni.fi
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 POPULATION: 

STUDY 

Multifactorial Fall Prevention Program 
Salminen, et al. (2009) 

This multifaceted fall intervention consisted of 
a geriatric fall risk assessment with counseling 
and guidance in fall prevention; home hazards 
assessment and modifcation; group and home-
based exercise; group lectures on topics related 
to fall prevention; and monthly participation in a 
psychosocial group. 

The intervention did not reduce falls 
overall. However, falls were decreased 
41% in participants who had experienced three 
or more falls in the previous year and 50% in 
participants with more symptoms 
of depression. 

Participants were seniors aged 65 or older who lived in the community or in housing that 
provided occasional assistance, had no or little cognitive impairment, and had experienced at least one fall in the 
past year. About 84% of participants were female. 

GEOGRAPHIC LOCALE: Pori, Finland 

FOCUS: Assess and address each participant’s specifc fall risk factors, improve physical ftness, provide 
information and counseling on fall prevention, assess and modify home hazards, and provide psychological support. 

PROGRAM SETTING: The fall risk assessment, counseling, and group exercise classes were conducted 
in the Pori Health Center or at home for those participants living in assisted housing. Lectures and psychosocial 
groups were held in a senior center. The home-based exercises and home assessment were carried out in 
participants’ homes. 

CONTENT: A geriatrician assessed each participant for medical factors that could increase their risk of falling 
such as disorders afecting balance and gait, the use of psychoactive medications, depression, and poor eyesight. 
If needed, referrals were made to an ophthalmologist for vision correction and to the primary care physician for 
follow-up on recommended medication changes. All participants who were not already taking calcium and vitamin 
D supplements were prescribed 500 mg calcium and 400 IU of vitamin D per day. 

A public health nurse provided oral and written information about reducing personal fall risk factors as well as  
facts about safe environments, healthy diets, calcium and vitamin D supplements, and the use of hip protectors. 

Trained nursing students conducted home hazard assessments using a detailed form. Participants were given oral  
and written instructions for safety modifcations. A follow-up of the home modifcations was made one year later. 
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A physical therapist (PT) led a group exercise class every two weeks. This included: 

• 5 minutes of warm-up

• 15 minutes of balance, coordination, and weight-shifting exercises. Each exercise was performed for 45
seconds followed by 30 seconds of rest.

• 20 minutes of circuit training for muscle strength. Two to four circuits were performed with 3 to 5 minutes
of rest between circuits.

• 5 to 10 minutes of cool-down

The intensity of the exercises was increased progressively over time, based on the PT’s judgment of each person’s  
ftness level. 

Participants also performed similar exercises at home three times a week. Participants received written information  
on performing home exercises based on the PT’s judgment of their physical condition. 

Once a month, a lecture was given by a health professional on various topics including causes of falls, fall  
prevention, medications that can increase fall risk, nutrition, exercise, and home hazards. 

Also, once a month, participants attended a psychosocial group that provided recreational activities (e.g., 
discussing various topics such as news headlines, a musical performance, memory disorders, or exercise; reading 
poetry) and psychological support. 

DURATION: 

• 45-minute fall risk assessment

• 45-minute home hazard assessment

• 45-minute information and counseling session

• 45- to 50-minute group exercise class once every two weeks plus 25 minutes of exercise at home three
times per week

• 1-hour health lecture once a month

• 1-hour psychosocial group session once a month

DELIVERED BY: A geriatrician conducted the fall risk assessment; a trained public health nurse provided 
information and counseling on fall prevention; trained nursing students conducted the home hazards assessment 
and psychosocial group sessions; a PT facilitated the group exercise sessions; and various health professionals 
(e.g., geriatricians, public health nurses, PTs, dieticians, podiatrists) gave lectures on topics related to falling. 

MINIMUM LEVEL OF TRAINING NEEDED: Risk assessments can be conducted by a trained nurse with  
referrals, if needed, to a general practitioner who specializes in geriatrics. 

Exercise groups can be supervised by a well-trained volunteer or physical therapy student. 
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KEY ELEMENTS: 

• The physician should perform an individual risk factor assessment, treatment, and/or referral.

• Exercise classes should be led by a trained PT or PT student and combined with at-home exercises tailored
to each participant.

• Exercise intensity must increase progressively over time.

• Individual guidance on fall prevention should be provided.

• A home hazards assessment and written safety recommendations should be shared with all participants.

• Monthly psychosocial group sessions are essential.

• Lectures should include health professionals discussing topics related to falling, followed by a question and
answer period.

AVAILABLE MATERIALS: Materials are available in Finnish only. 

STUDY CITATION: Salminen MJ, Vahlberg TJ, Salonoja MT, Aarnio PTT, Kivelä SL. Efect of a risk-based 
multifactorial fall prevention program on the incidence of falls. Journal of the American Geriatrics Society. 2009 
Apr;57(4):612–9. 

SUPPLEMENTAL ARTICLES: 

Sjösten NM, Salonoja M, Piirtola M, Vahlberg T, Isoaho R, Hyttinen H, Aarnio P, Kivelä SL. A multifactorial fall 
prevention programme in home-dwelling elderly people: A randomized- controlled trial. Public Health. 2007 
Apr;121(4):308–18. 

Sjösten NM, Salonoja M, Piirtola M, Vahlberg TJ, Isoaho R, Hyttinen HK, Aarnio PT, Kivelä SL. A multifactorial fall 
prevention programme in the community-dwelling aged: Predictors of adherence. European Journal of Public 
Health. 2007 Oct;17(5):464–70. 

Vaapio S, Salminen M, Vahlberg T, Isoaho R, Aarnio P, Kivelä S-L. Efects of risk-based multifactorial fall prevention 
on health-related quality of life among the community- dwelling aged: A randomized controlled trial. Health and 
Quality of Life Outcomes. 2007 Apr;5:20–7. 

Salminen M, Vahlberg T, Sihvonen S, Piirtola M, Isoaho R, Aarnio P, Kivelä SL. Efects of risk- based multifactorial 
fall prevention on maximal isometric muscle strength in community- dwelling aged: A randomized controlled trial. 
Aging Clinical and Experimental Research. 2008 Oct;20(5):487–93. 

Salminen M, Vahlberg T, Sihvonen S, Sjösten N, Piirtola M, Isoaho R, Aarnio P, Kivelä SL. Efects of risk-based 
multifactorial fall prevention on postural balance in the community- dwelling aged: A randomized controlled trial. 
Archives of Gerontology and Geriatrics. 2009 Jan-Feb;48(1):22–7. 



146 

MULTIFACETED INTERVENTIONS

 
  

 
 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Marika J. Salminen, PhD 

Family Medicine 
Lemminkäisenkatu 1 FI-20014 
University of Turku Turku 
Finland 
Email: majosa@utu.f 

mailto:majosa@utu.fi
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 GEOGRAPHIC LOCALE: 

 PROGRAM SETTING:  

 

 

 

 

 

STUDY 

Nijmegen Falls Prevention Program (NFPP) for adults with 
Osteoporosis 
Smulders, et al. (2010) 

This study evaluated a 5½-week multicomponent falls exercise program designed to reduce falls among older 
adults with osteoporosis. The program consisted of six elements: 1) education, 2) an obstacle course, 3) walking 
exercises, 4) weight-bearing exercises, 5) correction of gait abnormalities, and 6) training for how to fall safely. 
Participants were 39% less likely to fall compared to those who did not receive the intervention. 

POPULATION: Participants were community-dwelling adults aged 65 or older with osteoporosis and a history of 
falls (one or more falls in the previous 12 months). 

Arnhem-Nijmegen, the Netherlands 

FOCUS: Improve balance, decrease fall risk, and enhance quality of life among older adults with osteoporosis. 

The program was conducted at a rehabilitation center in a local hospital. Participants 
were encouraged to incorporate walking and weight bearing exercises into their daily lives. 

CONTENT: A physical therapist (PT) and an occupational therapist (OT) led sessions twice a week for 5½ weeks.  
Sessions included 10 participants and consisted of one or more key elements: 

•  Education—60 minutes 

››  Explanation of osteoporosis 

››  Overview of medications 

››  Simulations of situations in which people were likely to fall 

• An obstacle course—90 minutes 

›› Navigating a complex course (e.g., uneven pavement, slopes, stepping stones) 

››  Motor dual task (e.g., walking in pairs while holding a stick) 

››  Limited visual input (e.g., walking in dim light) 

››  Cognitive dual task (e.g., listening to a story while walking through an obstacle course) 

• Walking exercises—30 minutes 

››  Changes in speed and direction 

›› Walking while handling a ball 

››  Following commands (e.g., stop, turn) 

• Weight-bearing exercises—15 minutes 



148 

MULTIFACETED INTERVENTIONS

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 DELIVERED BY: 

››  Walking up stairs 

›› Lifting and reaching exercises 

• Correction of gait abnormalities—45 minutes

››  Trunk extension and rotation

›› Hip, knee, and ankle extension exercises

• Falling safely techniques—30 minutes

›› Weight shifting

››  Learning to fall sideways, forward, and backward as safely as possible

›› Learning to get up safely from the ground

SESSION ELEMENTS: 

• Session 1: Education

• Session 2: Correction of gait abnormalities and obstacle course

• Session 3: Falling safely techniques, weight-bearing exercises, and walking exercises

• Session 4: Correction of gait abnormalities and obstacle course

• Session 5: Education, falling safely techniques, weight-bearing exercises, and walking exercises

• Session 6: Correction of gait abnormalities and obstacle course

• Session 7: Falling safely techniques, weight-bearing exercises, and walking exercises

• Session 8: Correction of gait abnormalities and obstacle course

• Session 9: Education, falling safely techniques, weight-bearing exercises, and walking exercises

• Session 10: Correction of gait abnormalities and obstacle course

• Session 11: Falling safely techniques and weight bearing exercises

DURATION: Sessions were held twice a week for 5½ weeks. Each session lasted between 1 and 2¾ hours. 

A PT led the walking and weight bearing exercises and the sessions devoted to correcting gait 
abnormalities. An OT led the educational sessions that covered home safety. The PT and OT jointly delivered the 
initial education session, the obstacle course, and the training in how to fall safely. 

The PTs and OTs attended a two-day training course that covered the theoretical and practical background of the 
program. The PTs attended an additional one-day course on functional walking. 

MINIMUM LEVEL OF TRAINING NEEDED: This program should be delivered by a PT and OT with additional 
training in teaching older adults with osteoporosis how to fall safely. 
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 AVAILABLE MATERIALS: 

KEY ELEMENTS: 

• The obstacle course, especially the emphasis on dual task activities is essential.

• Including training in teaching older adults with osteoporosis how to fall safely is necessary.

• Walking exercises should include walking in a distracting environment.

No materials were available at the time of publication. 

STUDY CITATION: Smulders E, Weerdesteyn V, Groen BE, Duysens J, Eijsbouts A, Laan R, van Lankveld W. 
Efcacy of a short multidisciplinary falls prevention program for elderly persons with osteoporosis and a fall 
history: a randomized controlled trial. Archives of Physical Medical Rehabilitation. 2010;91(11):1705–11. 

SUPPLEMENTAL ARTICLES: 

Weerdesteyn V, Rijken H, Geurts AC, Smits-Engelsman BC, Mulder T, Duysens J. A fve-week exercise program can 
reduce falls and improve obstacle avoidance in the elderly. Gerontology. 2006;52(3):131–41. 

Smulders E, Weerdesteyn V, Groen BE, Duysens J, Eijsbouts A, Laan R, van Lankveld W. The development of a 
multi-modal fall prevention program for persons with osteoporosis M.L. Vincent, T.M. Moreau (Eds.), Accidental 
falls: causes, preventions and interventions, Nova Publisher Inc, New York (2008), pp. 185–201. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Ellen Smulders, PhD 

Senior Researcher Tolbrug 
Tolbrug Specialistische 
Revalidatie Henri Dunantstraat 7  
5223 GZ’s-Hertogenbosch  
P.O. Box 90153  
5200 ME ’s-Hertogenbosch   
The Netherlands 
Tel: +31 73 553 57 13  
Email: ellen.smulders@tolbrug.nl 
Website: www.tolbrug.nl 

https://www.jeroenboschziekenhuis.nl/afdelingen/tolbrug-revalidatiegeneeskunde
mailto:ellen.smulders@tolbrug.nl
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STUDY 

The Winchester Falls Project 
Spice, et al. (2009) 

This study evaluated the efectiveness of two fall interventions. The primary care intervention consisted of fall 
risk assessments by nurses followed by referrals to other professionals. The secondary care intervention involved 
multidisciplinary fall risk assessments (by a physician, nurse, physical therapist [PT], and occupational therapist 
[OT]), followed by appropriate interventions and follow-up if necessary. Only the secondary care intervention was 
efective in reducing falls. 

Compared to the group who received usual care, participants in the secondary care multidisciplinary intervention 
were half as likely to fall, a third less likely to sustain a fall-related fracture, and 55% less likely to die in the year 
following the intervention. 

POPULATION: Participants were community-dwelling adults aged 65 or older who had sustained two or more 
falls in the previous year. About 3/4 were female. 

GEOGRAPHIC LOCALE: Mid Hampshire, United Kingdom 

FOCUS: Assess fall risk factors and provide individualized interventions. 

PROGRAM SETTING: Baseline assessments were conducted in a multidisciplinary clinic with referrals for 
interventions and follow-up if necessary. 

CONTENT: Participants received a standardized assessment for fall risk factors that included psychoactive 
medications; visual impairment; neurological, musculoskeletal, and/or cardiovascular problems; poor mobility; 
postural hypotension; improper footwear; environmental hazards; and alcohol use. 

Individualized interventions included medication changes; physical therapy interventions such as strength, balance, 
and gait training; occupational therapy interventions such as corrective shoes, adaptive equipment, and home 
visits to reduce fall hazards; nursing interventions such as monitoring postural hypotension; and social services 
interventions such as increasing home help. 
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Risk Factor Intervention 

Assessed by physician: 

General medical history and examination • Refer to appropriate specialists

Medications 

• Stop medications when possible

• Add medication where appropriate

• Make recommendations to primary care physician

• Reduce or stop psychoactive medications

Visual impairment 
• Recommend optician if one has not been seen in 2 years or

if there is a change in vision

• Refer to ophthalmologist when appropriate (e.g., cataracts)

Alcohol use • Advise to reduce or stop

Assessed by a nurse: 

Postural hypotension • Refer to primary care nurse for monitoring

Review of continence • Refer to community nurse

Assessed by a PT: 

Poor mobility 

• Provide physical therapy interventions such as strength,
balance, and gait training

• Exercise instruction

• Provide mobility aids

Assessed by an OT: 

Improper footwear 
• Share information on footwear

• Refer for orthotics or corrective shoes

Environmental hazards 

• Recommend in-home visit

• Suggest adaptive equipment

• Recommend grab bars

• Refer to local organizations specializing in home safety
assessments for security advice, and to install window or door
locks, security lights, smoke alarms etc., if necessary

Personal and domestic activities of daily living 
• Provide daily living advice

• Refer to social services for assistance
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DURATION: Fall risk assessments took about two hours. The amount and duration of the follow-up interventions 
varied by the type of interventions received. 

DELIVERED BY: Assessments and individualized interventions were implemented by physicians, nurses, PTs, 
and OTs. 

 MINIMUM LEVEL OF TRAINING NEEDED: This intervention requires a variety of highly trained health care 
professionals. Preparation for conducting the baseline assessments requires a half-day training session. 

KEY ELEMENTS: Physicians, nurses, PTs, and OTs used a structured in-depth assessment instrument. 

AVAILABLE MATERIALS: Structured assessment instrument* 

*See Appendix C-9.

 STUDY CITATION: Spice CL, Morotti W, George S, Dent THS, Rose J, Harris S, Gordon CJ. The Winchester 
falls project: A randomised controlled trial of secondary prevention of falls in older people. Age and Aging. 2009 
Jan;38(1):33–40. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Dr. Claire Spice 

Department of Medicine for Older People 
Portsmouth Hospitals NHS Trust Queen Alexandra Hospital Southwick Hill139 
Cosham PO6 3LY, United Kingdom 
Email: claire.spice@porthosp.nhs.uk 

mailto:claire.spice@porthosp.nhs.uk
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STUDY 

Yale FICSIT (Frailty and Injuries: Cooperative Studies 
of Intervention Techniques) 
Tinetti, et al. (1994) 

This study used a tailored combination of intervention strategies based on an assessment of each participant’s 
fall risk factors. Participants were about 30% less likely to fall compared with people who did not receive 
the intervention. 

POPULATION: Participants were members of a health maintenance organization. All were 70 or older and lived 
in the community. Most participants were female. 

GEOGRAPHIC LOCALE: Farmington, Connecticut, United States 

FOCUS: Identify and modify each participant’s risk factors. 

PROGRAM SETTING: The intervention was delivered to participants in their homes. 

CONTENT: This program provided an individualized intervention for each participant. The content varied 
based on the fall risk factors identifed. Possible intervention components included medication adjustment, 
recommendations for behavioral change, education and training, home-based physical therapy, and a home-based 
progressive balance and strengthening exercise program. 

The selection of interventions was guided by decision rules and priorities. No participant received more than three 
balance and strength training programs. 
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Risk Factor Intervention 

Assessed by a nurse practitioner: 

Postural hypotension 
• Behavioral recommendations such as elevating the head of the

bed and using ankle pumps; made changes in medications

Use of sedative-hypnotic medication 
• Education, discontinued medication, non-pharmacological

alternatives

Use of 4+ prescription medications 
• Reviewed medications with primary care physician; the fnal

decision on medication changes was made by the primary
care physician

Inability to transfer safely to bathtub or toilet 
• Training in transfer skills, home modifcations (e.g., installing

grab bars and a raised toilet seat).

Environmental hazards • Home modifcations (e.g., removing rugs and installing railings).

Assessed by a physical therapist: 

Gait impairments 
• Gait training, use of assistive devices, balance and/or

strengthening exercises.

Inability to transfer safely to bathtub or toilet 
• Training in transfer skills, home modifcations (e.g., installing

grab bars and a raised toilet seat).

Impairment in leg or arm strength or in range 
of motion 

• Progressive strengthening exercises with resistance bands and putty,
increasing resistance after participant could complete 10 repetitions.
Exercises were performed for 15–20 minutes twice a day.

DURATION: The intervention was conducted over a three-month period. The amount and duration of contacts 
varied by the type of interventions received. 

DELIVERED BY: A nurse practitioner and physical therapist (PT) conducted the risk factor assessments. 
Medication adjustments were undertaken in cooperation with the participant’s primary physician who made the 
fnal decision on medication changes. The PT conducted all physical therapy and supervised exercise sessions. 

MINIMUM LEVEL OF TRAINING NEEDED: The assessment requires at least a well-trained paraprofessional 
such as a PT assistant or licensed practical nurse (LPN). The intervention needs at least a BA-level nurse. The 
physical therapy portion requires a PT or OT, or a PT or OT assistant with supervision by a PT or OT. 

KEY ELEMENTS: The assessments need to be clearly linked to the intervention components. The minimum 
risk factor interventions include (1) postural blood pressure and behavioral recommendations; (2) medication 
review and reduction (especially psychoactive medications); (3) balance, strength, and gait assessments and 
interventions; and (4) environmental assessment and modifcation. 

It is essential that the progressive balance and strength exercise program includes both supervised and at-home 
(unsupervised) components. 

AVAILABLE MATERIALS: Intervention materials including risk factor assessments and treatment worksheets, 
medication reduction strategies, balance exercises, home safety checklists, and information sheets can be 
requested through the intervention web site www.fallprevention.org. 

http://www.fallprevention.org
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STUDY CITATION: Tinetti ME, Baker DI, McAvay G, Claus EB, Garrett P, Gottschalk M, Koch ML, Trainor K, 
Horwitz RI. A multifactorial intervention to reduce the risk of falling among elderly people living in the community. 
New England Journal of Medicine. 1994 Sept 29;331(13):821–7. 

SUPPLEMENTAL ARTICLES: 

Koch M, Gottschalk M, Baker DI, Palumbo S, Tinetti ME. An impairment and disability assessment and treatment 
protocol for community-living elderly persons. Physical Therapy. 1994 Apr;74(4):286–94. 

Tinetti ME, Baker DI, Garrett PA, Gottschalk M, Koch ML, Horwitz RI. Yale FICSIT: Risk factor abatement strategy for 
fall prevention. Journal of the American Geriatrics Society. 1993 Mar;41(3):315–320. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Mary Tinetti, MD 

Gladys Phillips Crofoot Professor 
Medicine and Public Health 
Chief, Yale Geriatrics 
Yale University School of Medicine 
333 Cedar Street 
P.O. Box 208025 
New Haven, CT 06520 
Campus Location: Harkness Memorial Bldg. A /Rm.318A 
367 Cedar Street, New Haven, CT 06510 
Tel: (203) 688-5238 
Fax: (203) 688-4209 
Email: mary.tinetti@yale.edu 
Website: http://medicine.yale.edu/intmed/geriatrics/index.aspx and https://patientprioritiescare.org/ 
Twitter: @goalsdrivecare 

http://medicine.yale.edu/intmed/geriatrics/index.aspx
https://patientprioritiescare.org/
https://mobile.twitter.com/goalsdrivecare
mailto:mary.tinetti@yale.edu
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STUDY 

Effects of Vitamin D and Exercise on Falls Prevention in 
Older Women Trial (DEX) 
Uusi-Rasi, et al. (2015) 

This study evaluated the efectiveness of a 24-month long exercise and vitamin D program to reduce falls among 
women aged 70 to 80. Participants were assigned to one of four study arms 1) placebo without exercise, 2) 
vitamin D (800 IU/d) without exercise, 3) placebo and exercise, and 4) vitamin D (800 IU/d) and exercise. There 
was no reduction in the rate of falls among any study arm however in each exercise arms the rate of injurious falls 
decreased more than 50% compared to the placebo without exercise group. 

POPULATION: Community-dwelling women aged 70 to 80 who fell at least once during the previous 12 months 
and did not use vitamin D supplementation. 

GEOGRAPHIC LOCALE: Tampere, Finland 

FOCUS: Balance, agility muscle strengthening, and vitamin D supplementation. 

PROGRAM SETTING: Gym, group exercises classes at a designated location referred to as a hall, and 
participant’s home. 

CONTENT: Participants attended supervised exercise twice a week for the frst 12 months and once a week 
for the next 12 months. The frst four weeks of training was a familiarizing period where the participants became 
accustomed to the training and the exercise leaders. Then the training was carried on in 8-week periods in either 
the exercise hall or gym. The training sessions lasted 60 minutes which included a 10-minute warm-up and 
stretching for major muscle groups. 

Group exercises in the hall focused on balance, agility, mobility, change of direction, and functional exercises. 
Balance and agility exercises were performed on diferent types of surfaces and involved dual-task situations. 
Strength exercises relied on body weight as well as ankle and vest weights. Initially participants used chairs during 
exercises but as the program advanced participants used step-boards. Exercises were aerobic in nature. 

Gym exercises, which began with a short warm-up and balance training, focused on progressive resistance 
training. Gym equipment included pin-loaded weight machines, pulleys, and free weights. There were 8–9 
diferent exercises that focused on strengthening large muscle groups: leg extensors (leg press), hip extensors, hip 
abductors, knee extensors, knee fexors, calf muscles, back muscles, and shoulder and arm muscles. 

The at-home training program constituted exercises modifed from the supervised sessions. During the frst year, 
participants were guided to practice at home on days they did not attend the supervised trainings. In the second 
year, at-home sessions were recommended at least three times a week. Each session lasted 5 to 15 minutes. 

DURATION: 24 months 

DELIVERED BY: Physical therapists 

MINIMUM LEVEL OF TRAINING NEEDED: A physical therapist with experience working with older adults. 
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KEY ELEMENTS: Targeted for home- or community-dwelling older adults (especially women) with or 
without minor functional limitations and history of fall. Training must be regular, preferably at least twice a week. 
Training must include both balance and strength training, and exercise intensity should be individually tailored 
and progressive. 

AVAILABLE MATERIALS: Materials concerning home exercise programs (to be done on days when supervised 
classes were not ofered) are available in Finnish and may be obtained by contacting Dr. Karinkanta. 

STUDY CITATION: Patil R, Uusi-Rasi K, Tokola K, Karinkanta S, Kannus P, Sievänen H. Efects of a Multimodal 
Exercise Program on Physical Function, Falls, and Injuries in Older Women: A 2-Year Community-Based, 
Randomized Controlled Trial. Journal of the American Geriatrics Society. 2015;63(7):1306-1313. 

SUPPLEMENTAL ARTICLES: 

Uusi-Rasi K, Patil R, Karinkanta S, Kannus P, Tokola K, Lamberg-Allardt C, Sievanen H. Exercise and vitamin D in fall 
prevention among older women: a randomized clinical trial. Journal of the American Medical Association Internal 
Medicine. 2015;175(5):703-11. 

Uusi-Rasi K, Patil R, Karinkanta S, Kannus P, Tokola K, Lamberg-Allardt C, Sievänen H. Exercise and vitamin D in fall 
prevention among older women: a randomized clinical trial. Journal of the American Medical Association Internal 
Medicine. 2015;175(5):703-11. 

Uusi-Rasi K, Patil R, Karinkanta S, Kannus P, Tokola K, Lamberg-Allardt C, Sievänen H. A 2-year follow-up after 
a 2-year RCT with vitamin D and exercise: efects on falls, injurious falls and physical functioning among older 
women. Journals of Gerontology Series A: Biomedical Sciences and Medical Sciences. 2017;72(9):1239-1245. 

Patil R, Kolu P, Raitanen J, Valvanne J, Kannus P, Karinkanta S, Sievänen H, Uusi-Rasi K. Cost-efectiveness of 
vitamin D supplementation and exercise in preventing injurious falls among older home-dwelling women: fndings 
from an RCT. Osteoporosis International. 2016 Jan 1;27(1):193-201. 

CONTACT: 

Practitioners interesting in using this intervention may contact the co-investigator for more information: 

Saija Karinkanta, PhD, PT 

Senior Researcher 
Kela | The Social Insurance Institution of Finland 
Tel: +358 50 5574 479 
Email: saija.karinkanta@kela.f 

mailto:saija.karinkanta@kela.fi
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STUDY 

A Multifactorial Program 
Wagner, et al. (1994) 

This study tested a moderate-intensity intervention that used tailored strategies based on assessments of 
each participant’s risk factors. After one year, participants were 10% less likely to fall and 5% less likely to have 
an injurious fall, compared with people who received usual medical care. 

POPULATION: All participants were 65 or older and lived in the community. About 60% of participants 
were female. 

GEOGRAPHIC LOCALE: Seattle, Washington, United States 

FOCUS: Reduce disability and/or falls by improving physical ftness, modifying excessive alcohol use, improving 
home safety, reducing psychoactive medication use, and improving hearing and vision. 

PROGRAM SETTING: Participants received the assessments and interventions from a nurse at local health 
maintenance organization (HMO) centers. Participants conducted a home assessment or had it done by a family 
member or volunteer. 

CONTENT: The assessments consisted of simple screening tests for six risk factors. The intervention content 
varied based on the individual’s risk factors. 

Risk Factor Intervention 

Inadequate exercise 
Participated in a 2-hour exercise orientation class testing ftness, given exercise 
instruction, and encouraged to begin a program of brisk walking 

Use of a psychoactive drug 
Reviewed medications using a pharmacist and sent written recommendations to the 
participant’s primary care provider 

Impaired vision 
Corrected when possible; participants with uncorrectable visual impairments received 
information about available community resources 

Impaired hearing 
Had a hearing aid evaluation; program provided behavioral intervention classes for 
participants with uncorrectable defcits 

Excessive alcohol use 
Referred to an alcohol treatment program if alcoholism was suspected or given an 
instructional booklet that provided strategies for limiting use 

Home hazards Assessed home safety using an instructional home safety checklist 
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DURATION: The initial visit consisted of a 1- to 1½-hour interview. The length and number of subsequent 
sessions varied by the type of interventions selected for each participant. 

DELIVERED BY: The program was delivered by a single nurse educator who received brief training by the 
research team. There was no formal curriculum because only one nurse was involved. Either trained volunteers or 
participants’ family members completed the home safety assessment using the provided checklist. 

MINIMUM LEVEL OF TRAINING NEEDED: Information was not provided by the principal investigator. 

KEY ELEMENTS: The nurse’s follow-up phone contacts and home visits may have had positive efects on 
participants’ health that were independent of the interventions for specifc risk factors. 

AVAILABLE MATERIALS: No intervention materials were available for distribution at the time of publication. 

STUDY CITATION: Wagner EH, LaCroix AZ, Grothaus L, Leveille SG, Hecht J, Artz K, Odle K, Buchner DM. 
Preventing disability and falls in older adults: A population-based randomized trial. American Journal of Public 
Health. 1994 Nov;84(11):1800–6. 

CONTACT: 

Practitioners interested in using this intervention may contact the principal investigator for more information: 

Edward H. Wagner, MD, MPH 

Group Health Research Institute 
1730 Minor Avenue, Ste. 1290 
Seattle, WA 98101 
United States 
Tel: (206) 287-2877 
Email: wagner.e@ghc.org 

mailto:wagner.e@ghc.org


The following three tables summarize the study 
population characteristics, study methodology,  
and intervention characteristics for the 16  
multifaceted interventions. 
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MULTIFACETED INTERVENTIONS

Table 1. Summary Table of Studies and Study Population 

Study No. Study 
Participants 

Mean 
Age 

% 
Female Race/Ethnicity Socioeconomic 

Status (SES) Previous Falls Other 
Characteristics 

Barker 2019 430 73 55% NA 71% had high SES 100% 42% lived alone 

Clemson 2004 310 78 74% NA* 
52% had below average 
weekly income 

65% fell in past year 

Close 1999 397 78 68% NA NA 65% fell in past year 61% lived alone 

Cohen 2015 7,229 81 59% NA 
50% had a yearly income 
<$50,000 

19% fell in the past 
6 months 

61% married 

Davison 2005 313 77 72% 
Most were White; none 
were Asian or Black 

70% education <8th grade 
4% education >HS 

Participants included all 
social classes 

100% fell in past year; 
average was 3 falls 

Day 2002 1,090 76 60% 77% born in Australia 
Study conducted in mainly 
middle class area 

6% fell in past month 
54% lived alone 

47% married 

Hornbrook 1994 3,182 73 62% 90% White 33% education >HS 15% fell in past year 
37% lived alone 

56% married 

Logan 2010 204 82.5 65% 99% White 
53% Unskilled workers or 
never worked 

100% fell in past 3 months; 
72% had ≥2 falls in past 
3 months 2 

56% of intervention 
and 66% of control 
lived alone 

Matchar 2017 354 78 77% 
83% Chinese 

17% Other 

36% had no formal 
education 

41% fell in past 6 months 

Palvanen 2014 1,314 77.6 86% 100% White 
All participants were 
retired and received state 
benefts 

36% fell in past 6 months 
Mean number of 
medications= 5.6 

Salminen 2009 591 74 84% 100% White 

27% education >6th grade 

72% completed 6th grade 

2% education <6th grade 

All participants were 
retired 

100% fell in past year 

41% fell once in past year 

53% lived alone 

45% married 

*No information available
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Table 1. Summary Table of Studies and Study Population 

Study No. Study 
Participants 

Mean 
Age 

% 
Female Race/Ethnicity Socioeconomic 

Status (SES) Previous Falls Other 
Characteristics 

Smulders 2010 96 71 94% 100% White NA 100% 

Spice 2009 375 82 74% Most were White NA 100% ≥2 falls in past year 59% lived alone 

Tinetti 1994 301 78 69% NA 31% education >HS 43% fell in past year 44% married 

Uusi-Rasi 2015 409 74 100% 100% White (Finnish) NA 100% fell in past year 

Wagner 1994 1,559 73 59% 93% White 
25% education >16 years 

35% income <$15,000 
33% fell in past year 

*No information available
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Barker 
2019 

Perth and Melbourne 
Australia 

Screened patient records 
and interviewed patients in 
the ED 

Adults aged 60-90, who 
had an ED visit because of 
a fall, and were discharged 
to home or had a planned 
hospital stay (ED and/or 
hospital admission) of 72 
hours or less 

Planned discharge to 
residential aged care; receiving 
palliative care or presence of 
a terminal illness; requiring 
hands-on assistance to walk 
from another individual 
(people could use an assistive 
device such as a walker); being 
unable to use a telephone; 
being non-English speaking; 
the presence of cognitive 
impairment (Mini Mental State 
Examination [MMSE] score 
<23) [24], social aggression, 
or a history of psychosis, and 
people living further than 50 
km from trial site 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Monthly fall calendars and 
follow-up telephone calls 

12 months Number of falls 

Number of fall injuries 

IRRd=0.65 (0.43, 0.99) 

IRRd=0.81 (0.51, 1.29) 

None 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Clemson 
2004 

Sydney, Australia Community residents 
recruited through referrals, 
advertisements, & 
community organizations 

Age >70, had fell in past 
year or had a fear of falling, 
spoke English 

Cognitively impaired or 
homebound 

No 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Participants mailed in a 
pre-addressed, stamped 
calendar each month 

14 months Fall rate, overall RRb=0.69 (0.50–0.96) None 

Fall rate, males RRb=0.32 (0.17–0.59) 

Fall rate, females RRb=0.96 (0.50–1.85) 

*Results shown with 95% confdence intervals a Odds Ratio b Relative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Cohen 
2019 

United States Sample recruited from 
a population provided 
by 3 large long-term 
care insurers 

Age≥75 years, held private 
long-term insurance for at 
least 5 years but who were 
not receiving payments for 
long term services 
or supports 

Inability to give consent Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Participants were interviewed 
every 3 months; they were 
provided fall diaries to 
aid recall 

One year Number of fallers at 9 months RRc=0.78 (0.68, 0.89) None 

Number of injured fallers at 
9 months 

RRc=0.73 (0.62, 0.87) 

Number of fallers at 12 months RRc=0.89 (0.79, 1.00) 

Number of injured fallers at 
12 months 

RRc=0.82 (0.72, 0.96) 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Davison 
2005 

Newcastle, United Kingdom Community seniors treated 
in EDs for a fall were mailed 
a survey to determine their 
fall hx; repeat fallers were 
recruited by telephone 

Age >65 treated in ED for a 
fall or fall injury, & who had a 
fall in past year 

Cognitively impaired, had >1 
previous episode of syncope, 
immobile, blind, aphasic, 
or had a clear medical 
explanation for their fall 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Participants completed 
weekly fall diaries that they 
returned every month for 
12 months; after 1 year, all 
participants’ hospital records 
were reviewed for falls 

12 months Number of falls RRb=0.64 (0.46–0.90) None 

Number of fallers RRc=0.95 (0.81–1.12) 

Neck of femur fractures RRb=0.48 (0.04–5.29) 

Other fracture RRb=0.53 (0.20–1.39) 

Fall-related ED visit RRb=0.90 (0.55–1.47) 

Fall-related hospital admission RRb=0.80 (0.41–1.56) 

*Results shown with 95% confdence intervals aOdds Ratio bRelative Rate cRelative Risk dIncidence Rate Ratio eHazard Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Day 
2002 

Melbourne, Australia Identifed from electoral roll & 
through general practitioners; 
subjects were sent letters & 
then contacted by telephone 

Age ≥70, owned or leased 
home & able to make home 
modifcations 

Planning to move within 2 
years, recent physical activity 
with a balance component; 
unable to walk 10–20 m 
without rest, help, or angina; 
severe respiratory or cardiac 
disease; cognitively impaired; 
made recent major home 
modifcations; or did not have 
physician approval 

No 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly calendar postcards 
completed daily & returned 
by mail; if not received within 
5 working days after end 
of month, participant was 
interviewed by telephone 

18 months Fall rates Exercise alone: 
RRb=0.82 (0.70–0.97) 

None 

Exercise + vision: 
RRb=0.73 (0.58–0.91) 

Exercise + home mod: 
RRb=0.76 (0.60–0.95) 

Exercise + vision + home 
mod: RRb=0.67 (0.51–0.88) 

*Results shown with 95% confdence intervals aOdds Ratio bRelative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Hornbrook 
1994 

Portland, Oregon & 
Vancouver, Washington 
metro area, United States 

Members of a Kaiser 
Permanente HMO were 
recruited by mail 

Age ≥65 & ambulatory Blind, deaf, housebound, 
terminally ill, non-English 
speaking, severely mentally 
ill, not willing to travel or lived 
>20 mi. from research center

Yes 

Also “near falls” 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Fall reported by postcard 
immediately; participant 
interviewed by telephone 
about circumstances & 
consequences; monthly diaries 
monitored quarterly by mail 
or telephone for self-reported 
falls, fall injuries & medical care 

24 months Fall risk, overall ORa=0.85 (p<0.05) None 

Fall risk, males ORa=0.82 (p<0.05) 

Fall risk, males 
age 75+ 

ORa=0.53 (p<0.05) 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Logan 
2010 

Nottinghamshire, UK Nottinghamshire, UK; w/in 
primary trust of Nottingham 
City, Rushclife, Broxtowe 
and Hucknall, and Gedling. 
Includes city, suburban, and 
rural populations. Recruited 
over 16 months  beginning in 
Sep 2005 

Age ≥60, in the geographic 
area of interest, had called 
the East Midland Ambulance 
Service because of a fall but 
was not taken to the hospital 

Unable to give consent, too ill 
to participate, or already in a 
falls prevention rehabilitation 
program 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Collected every 3 months 
using telephone interviews & 
during clinic visits 

12 months Fall rate IRRa=0.45 (0.35–0.58) None 

Time to frst fall HRc 0.20 (0.23–0.44) 

Number of fallers RRd=0.56 (0.78–0.94) 

*Results shown with 95% confdence intervals aOdds Ratio bRelative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Matchar 
2017 

Singapore Persons who visited the ED 
for a fall or fall-related injury 

Age ≥65 years, permanent 
resident, or citizen of 
Singapore, able to perform 
Three-Step Command Test, 
and discharged home or 
admitted to the hospital but 
would be able to bear weight 
on lower extremities in 
next month 

Required emergency surgery Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly falls calendar 
and confrmation through 
monthly phone calls 

9 months Fall risk 

Injurious fall risk 

ORa=0.72 (95% CI: 0.46, 1.12); 

ORa=0.56 (95% CI: 0.32, 0.98) 

None 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Palvanen 
2014 

Tampere and Lappeenranta, 
Finland 

Referred to clinic by self, 
relative or primary care 
doctor 

Community-dwelling aged 
≥70, 1 fall risk factor: mobility 
issues, ≥3 falls in past 12 
months, previous fracture, 
hip fracture in 1st degree 
relative, osteoporosis, low 
body weight, or illness that 
increased the risk of falls, 
fracture or osteoporosis 

Inability to give consent, 
disabilities that prevented 
physical activity, or terminal 
illness 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Collected every 3 months 
using telephone interviews & 
during clinic visits 

12 months Fall rate IRRd=0.72 (0.61–0.91) None 

Fall rate HRe=0.78 (0.67–0.91) 

*Results shown with 95% confdence intervals aOdds Ratio bRelative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Salminen 
2009 

Pori, Finland Announcements in local 
newspapers, pharmacies, 
health centers, hospitals, & 
private clinics; also through 
written invitations from 
health professionals 

Age 65+, ≥1 fall in past 
year, little or no cognitive 
impairment (MMSE ≥17), 
living in community or 
in housing that provided 
occasional assistance 

Cognitively impaired, unable 
to walk 10 m independently 
with or without walking aids 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Participants mailed fall 
diaries monthly; if one was 
not received, participants 
were reminded by telephone; 
participants also reported 
falls as they occurred by 
phone to research assistants 

12 months Fall rate for participants with 
≥3 falls in previous year 

IRRd=0.59 (0.38–0.91) 2 participants 
stopped while 
exercising because 
they felt unwell 

3 falls without 
injury occurred 
during exercise 

Fall rate for participants 
with more symptoms of 
depression 

IRRd=0.50 (0.28–0.88) 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Smulders 
2010 

Nijmegan, Netherlands Identifed from databases of 
DXA scans, mail to members 
of Dutch Osteoporosis Patient 
Council, by advertising 

Age ≥65, community-
dwelling, with osteoporosis 
(DXA femoral neck or lower 
back T-score -2.5), 1 fall in 
past year, & able to walk 15 
min without a walking aid 

Severe cardiac, pulmonary, 
or musculoskeletal disorders 
or disorders associated 
with higher fall risk (e.g. 
neurologic disorders) 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly fall calendar with 
follow-up phone call if 
necessary 

12 months Fall rate RRb=0.61 (0.40–0.94) None 

Number of fallers RRc=0.87 (0.56–1.34) 

*Results shown with 95% confdence intervals aOdds Ratio bRelative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-

-
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Spice 
2009 

Nijmegan, Netherlands Identifed from databases 
of DXA scans, mail to 
members of Dutch 
Osteoporosis Patient 
Council, by advertising 

Age ≥65, community-
dwelling, with osteoporosis 
(DXA femoral neck or lower 
back T-score -2.5), 1 fall in 
past year, & able to walk 15 
min without a walking aid 

Severe cardiac, pulmonary, 
or musculoskeletal disorders 
or disorders associated 
with higher fall risk (e.g. 
neurologic disorders) 

Yes 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

Monthly fall calendar 
with follow-up phone 
call if necessary 

12 months Fall rate RRb=0.76 (0.58–.98) None 

Fall per person-week RRb=0.69 (0.52–.90) 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Tinetti 
1994 

Southern Connecticut, United 
States 

Members of an HMO, 
contacted frst by letter & 
then screened by telephone 

Age ≥70, ambulatory in 
own home, had at least 1 
of 9 risk factors (postural 
hypotension, used sedatives, 
≥4 medications, inability to 
transfer, gait impairment, 
loss of strength or range of 
motion, home hazards) 

Cognitively impaired or had 
participated in vigorous 
sports or walking for exercise 
in past month 

No 

Method of Recording 
Falls 

Length of 
Follow up 

Measured Outcomes Results Adverse 
Effects 

A monthly falls calendar 
was returned by mail; if not 
received or if it indicated 
a fall, participant was 
interviewed by telephone 

12 months Fall rate RRb=0.76 (0.58–0.98) None 

Fall per person-week RRb=0.69 (0.52–0.90) 

Results shown with 95% confdence intervals aOdds Ratio bRelative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio 

-

-
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Uusi-Rasi 
2015 

Tampere, Finland Invitation letters were sent to 
all women 70-80 years old 
living in Tampere Finland 

Women, 70-80 years, living 
at home independently, fell 
at least once during previous 
year, no contraindication 
to exercise 

Moderate to vigorous 
exercise more than 2 hours/ 
week, regular use of vitamin 
D or calcium + vitamin D 
supplements, a fracture 
in the past 12 months, 
contraindication/inability to 
participate in the exercise 
program, decline in ADLs, 
cognitive impairments, 
degenerative conditions, 
primary hyperthyroidism 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Monthly fall diaries 24 months Number of falls (with vitamin 
D and exercise) 

IRRd=1.07 (0.77-1.45) Mild 
musculoskeletal 
complaints 
attributed to 
exercise. 

Number of falls (with exercise) IRRd=0.99 (0.72-1.39) 

Number of fall injuries 
(with vitamin D and exercise) 

IRRd=0.46 (0.22-0.95) 

Number of fall injuries 
(with exercise) 

IRRd=0.38 (0.17-0.81) 

*Results shown with 95% confdence intervals aOdds Ratio bRelative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-
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Table 2. Study Methodology 

Study Location Study Population & 
Recruitment Inclusion Criteria Exclusion Criteria Defined Falls 

Wagner 
1994 

Seattle, Washington, 
United States 

Random sample of 
HMO members sent an 
introductory letter followed 
by a mail questionnaire 

Age 65+, ambulatory, & 
independent in ADLs 

Institutionalized or 
seriously ill 

Yes 

Method of Recording 
Falls Length of Follow up Measured Outcomes Results Adverse 

Effects 

Mailed survey at baseline, at 
1 & 2 years; if not returned, 
participants were interviewed 
by telephone; fall injuries were 
identifed through self-report 
& hospital discharge fles 

24 months Diference in % falling None 

Falls, Year 1 9.3% (4.1–14.5) 

Falls, Year 2 +2.2% n.s

Falls with injury, Year 1 -4.6% (p<0.01)

Falls with injury, Year 2 +3.3% n.s.

*Results shown with 95% confdence intervals aOdds Ratio bRelative Rate c Relative Risk dIncidence Rate Ratio eHazard Ratio

-
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Table 3. Interventions Characteristics 

Study Focus Providers Structure Number of Sessions Provider Contact Time 

Barker 2019 

Assess and modify each 
participant’s fall risk factors 
through personalized education 
and recommendations 

Physical therapist, 
occupational therapist, 
nurse, and dietitian 

One-on-one 

1 face-to-face assessment 
before intervention 

At least 2 phone calls during the 
6-month intervention period

2 face-to-face assessment post-
intervention at 6 and 12 months 

Varied 

Median 2.9 hours total for 
the entire intervention 

Clemson 2004 
Learn fall prevention techniques, 
improve self-efcacy, & make 
behavioral changes 

Occupational therapist 
& team of trained 
content experts 

Small group classes 

7 weekly 2-hour classes 

1 home visit 6 weeks after the 
fnal class 

1 booster session 3 months after 
the fnal class 

1 medical assessment 

Classes: 14 hours 

Home visit: 1 to 1½ hours 

Booster: 1½ hours 

Close 1999 

Identify medical risk factors & 
home hazards, provide referrals & 
recommendations to reduce fall 
risk, & improve home safety 

Physician & occupational 
therapist 

One-on-one 
1 home assessment 

1 medical assessment 

Home assessment: 1 hour 

Medical assessment: 
45 minutes 

Cohen 2015 
Identify fall risk factors, home 
hazards, provide referrals & 
recommendations 

Nurse and primary 
care physician 

One-on-one 

1 home assessment 

1 medical assessment 

Quarterly education through mail 
and telephone follow-ups 

1.5 hours total 
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Table 3. Interventions Characteristics 

Study Focus Providers Structure Number of Sessions Provider Contact Time 

Davison 2005 
Identify & modify each 
participant’s fall risk factors 

Physician, physical 
therapist, & occupational 
therapist 

Hospital-based 
medical exam & 
treatment followed 
by PT & OT in-home 
assessments & risk 
factor reduction 

2 hospital sessions 

2 physical therapy visits 

1 occupational therapy visit with 1 
follow-up visit 

15 weekly 1-hour classes 

Medical assessment: 
1 hour 

Medical intervention: 
20 minutes 

PT assessment: 
45 minutes 

PT intervention: 
15 minutes 

OT assessment: 
45 minutes 

Follow-up visit: 
20 minutes 

Classes: 15 hours 

Day 2002 
Improve strength & balance, 
improve poor vision, & reduce 
home hazards 

State accredited trained 
for the intervention 

Group exercise 
classes 

Vision assessment & treatment, 
home assessment & modifcation 

Vision management: NA 

Home modifcation: NA 

Hornbrook 1994 
Reduce risky behaviors, 
improve physical ftness, & 
reduce home hazards 

BA-level assessor trained 
for intervention, a health 
behaviorist, & a physical 
therapist 

Group exercise 
classes & 
home visits 

4 weekly 1½-hour classes 
(incl. 20 minutes group exercise) 

2 15-minute home visits 

Classes: 6 hours 

Home visits: ½ hour 

Logan 2010 
Reduce risky behaviors, 
improve physical ftness, & 
reduce home hazards 

Occupational therapist, 
physical therapist, 
& nurse 

One-on-one with 
optional group 
classes 

12 twice weekly 2-hour classes 

6 or more 1-hour PT home visits 

11 home assessment 

1 medical assessment 

Classes: 24 hours 

Physical therapy: 6 hours 

Home assessment: 1 hour 

Medical Assessment: 1 hour 

Matchar 2017 
Exercise to improve 
physical function 

A physical therapist 
Home and group-
based exercise 

Max of 12 home-based sessions 
and 24 group sessions 

24-36 hours

Palvanen 2014 
Identify & modify each 
I participant’s fall risk factors 

A physician, physical 
therapist, & nurse 

Assessment: 
One-on-one 

Intervention: 
varied by type of 
intervention 

Assessment: 3 hours 

Intervention: varied by type & 
number of interventions received 

Varied 
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Table 3. Interventions Characteristics 

Study Focus Providers Structure Number of Sessions Provider Contact Time 

Salminen 2009 

Assess & address each participant’s 
fall risk factors, improve physical 
ftness, provide information & 
counseling on fall prevention, 
assess & modify home hazards, 
& provide psychological support 

Geriatrician, trained 
public health nurse, 
trained nursing students, 
physical therapist, 
& various health 
professionals 

One-on-one 
combined with 
group classes 

1 fall risk assessment 

1 counseling & information 
session 

1 home assessment 

12 1-hour health lectures 

12 1-hour psychosocial group 
sessions 

45- to 50-minute group exercise
classes every 2 weeks for
26 weeks

Home exercises 3 times a week 
for 52 weeks 

Risk assessment: 
45 minutes 

Counseling: 
45 minutes 

Home assessment: 
45 minutes 

Health lectures: 
12 hours 

Psychosocial group 
sessions: 12 hours 

Exercise classes: 
10–11 hours 

Smulders 2010 
Improve balance, decrease fall risk, 
& improve quality of life for women 
with osteoporosis. 

A physical therapist & 
occupational therapist 

Group education & 
exercises 

11 sessions comprised of 
education, exercise & obstacle 
course navigation 

Sessions: 18 ½ hours 

Spice 2009 
Assess fall risk factors & provide 
individualized interventions 

Doctor, nurse, physical 
therapist, & occupational 
therapist 

One-on-one 
assessment 
with follow-up 
interventions 

1 fall risk assessment 

Length & number of subsequent 
sessions varied by type of 
intervention(s) 

Risk assessment: 2 hours 

Intervention: varied 

Tinetti 1994 
Identify & modify each participant’s 
fall risk factors 

Medication adjustments 
coordinated with 
participant’s primary 
physician, exercise 
conducted by PT 

Varied by type of 
intervention 

Varied by type & number of 
interventions received 

Varied 

Uusi-Rasi 2015 
Balance, agility, and muscle 
strengthening with or without 
vitamin D supplementation 

A physical therapist 

Group classes at 
gym and exercise 
hall & home-based 
exercises 

2 per week in the frst 12 months, 
1 per week in the next 12 months 

150 hours of exercise classes 

Wagner 1994 
Reduce disability &/or falls by 
addressing 6 specifc risk factors 

Specially trained 
nurse-educator 

Home visit with 
follow-up behavioral 
intervention 

1 initial interview 

Length & number of subsequent 
sessions varied by type of 
intervention(s) 

Initial interview: 1 to 1½ hours 

Intervention: varied 
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Appendix A: 
Intervention Study Selection Process 

In 2003, the RAND Corporation was commissioned by the Centers for Medicare and Medicaid Services (CMS) 
to review and analyze the existing research on fall prevention interventions. They conducted a comprehensive 
literature search and reviewed 826 intervention studies, of which 95 met the following selection criteria: (1) 
included adults aged ≥65 years; (2) used a randomized controlled trial or controlled clinical trial study design; 
(3) identifed falls as an outcome; and (4) measured the number of falls at least three months after the start 
of the intervention. Of the 95 studies, 57 had falls as a primary outcome and 38 of the 57 reported either the 
number of subjects who fell at least once or the monthly rate of falling. RAND included these 38 studies in their 
meta-analyses to determine the efectiveness of fall prevention interventions (categorized as exercise, education, 
environmental modifcation, or multiple component interventions). 

Beginning with the 38 studies RAND included in their meta-analysis (used by permission, L. Rubenstein, personal 
communication), CDC identifed those that met the following inclusion criteria: (1) included community-dwelling 
adults aged ≥65 years; (2) used a randomized controlled study design; (3) measured falls as a primary outcome; 
and (4) demonstrated statistically signifcant positive results for at least one fall outcome (e.g., showed statistically 
fewer falls for intervention participants). CDC excluded one study that focused on nursing home residents, 
four that did not include falls as a primary outcome, and 25 that did not demonstrate statistically signifcant, 
positive results. Of the remaining eight, two described the same study and were combined. Lastly, CDC identifed 
seven studies published after the RAND Report that met the established criteria. In total, the frst edition of the 
Compendium included 14 studies published before December 31, 2004. 

UPDATES IN THE SECOND EDITION 

In 2009, CDC undertook to update the original Compendium. A comprehensive literature search of randomized 
controlled trials of fall interventions published between January 1, 2005 and December 31, 2009 identifed 86 
studies. Two interventions were excluded because they were already in the Compendium. Of the remaining 84 
studies, CDC excluded 20 that were not randomized controlled trials, 15 that did not focus on community-dwelling 
adults aged ≥65 years, 27 that did not include falls as a primary outcome, and 14 that did not demonstrate 
statistically signifcant, positive results. In total, eight studies published between January 2005 and December 
2009 were added to the Compendium. 
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UPDATES IN THE THIRD EDITION 

In 2014, CDC updated the Compendium again by conducting a comprehensive literature search of randomized 
controlled trials of fall interventions published between January 1, 2009 and August 31, 2014. 

There were 388 studies identifed; however, 376 interventions were excluded for not meeting the criteria for 
inclusion. There were 39 interventions excluded as duplicate listings: 171 excluded because they were not fall 
interventions; 2 excluded because they were already in the Compendium; 91 excluded because falls were not an 
outcome; 9 excluded because they were not randomized controlled trials or did not have adequate control groups; 
25 excluded because they didn’t focus on community-dwelling adults aged ≥60 years; and 36 excluded because 
they did not demonstrate statistically signifcant, positive results. 

In situations where the same research group had published a pilot intervention and a subsequent follow-up and 
both were efective at reducing falls, the follow-up paper is included, and the pilots are listed as supplemental 
materials; three pilot interventions were excluded for this. Lastly, CDC used the 2012 Cochrane review to identify 
clinically focused interventions that had previously been excluded. There were seven studies that met the criteria 
and have been added to this edition of the Compendium. In total, 19 studies were added to the Compendium. 

UPDATES IN THE FOURTH EDITION 

In 2021, CDC updated the Compendium for a fourth time. The comprehensive literature search included 
randomized control trials of fall interventions published between January 2014 and December 2020. 

Scopus and Pubmed were searched using the following terms “fall and prevention OR accidental falls (MESH)” 
AND “randomized control trial OR controlled clinical trial” AND “Aged.” 

As illustrated in Figure 1, there were 1,364 studies identifed in English; however, 1,073 interventions were excluded 
because they were not fall intervention studies or because falls were not the primary outcome of interest. Excluded 
studies included: cost-beneft analyses, protocol papers, drug trials where falls were a side efect, cross-sectional 
papers that used randomized control trial data, review articles, interventions that measured fear of falling, or 
interventions that measured functional ability instead of falls as the outcome of interest. Of the identifed studies, 
1,248 reported on interventions. Falls were the primary outcome of interest in 175 intervention studies. Studies that 
did not use a randomized control design (N=46) or were already in the Compendium (N=5) were excluded, leaving 
124 intervention studies. 

Studies that were not primarily done with an older adult population were excluded (N=30). Additional studies 
were excluded for not reporting statistically signifcant, positive results (N=65). Of the 29 remaining studies, 
18 were excluded because they focused on sub-groups of the population with specifc health conditions (e.g., 
Parkinson’s disease). Three papers reported on the same intervention and were therefore included as one new 
entry. In total, nine studies were added to the fourth edition of the Compendium. 
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Figure 1. Flow chart showing the selection process 
for additional studies included in the fourth edition 
of the Compendium 
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Appendix C-1: 
Barnett Materials Exercises 

EXERCISES 

Alternative text: The following images illustrate the exercises. 

1. WARM UP 

Breathe in deeply through nose, lift arms above head and stretch. 
Lower arms and breathe out 6 times. 

2. SHOULDER ROLLS (FLEXIBILITY) 

Gently rotate shoulders up to ceiling, backwards, and down. Then reverse: up, 
forward and down. 6 times each way. 

3. MARCH ON SPOT (MOBILITY) 

Hold onto chair with 2 hands. Walking on the spot. Try to lift knees a 
bit higher than usual. Step 10 times with each leg. 
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4. ANKLE (STRENGTH) 

Hold onto chair; stretch one leg behind, toes facing forward, gently bend front knee 
until you feel a stretch in your calf. Hold stretch for 10 seconds. Do 6 stretches. 

5. KNEE BEND (STRENGTH) 

Hold onto chair, stretch as in previous exercise. When you feel the stretch in your 
back calf, keep the heel of that foot on the ground, and slightly bend the back knee. 

6. SIT TO STAND (STRENGTH) 

Sit in chair against wall. Stand up without using your hands 6 times. 
If this is too hard, use a pillow on the chair to start until you get stronger. 
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7. CALF (STRETCH)

Hold onto chair; stretch one leg behind, toes facing forward, gently bend front knee 
until you feel a stretch in your calf. Hold stretch for 10 seconds. Do 6 stretches. 

8. CALF (STRETCH)

Hold onto chair, stretch as in previous exercise. When you feel the stretch in your 
back calf, keep the heel of that foot on the ground, and slightly bend the back knee. 

GENERAL INFORMATION ON EXERCISE 

As we age our muscles tend to become less fexible and strong, and our joints become stifer. This can afect our 
balance. Exercise is the best way to improve strength and mobility. Greater strength and mobility means you may 
be able to recover your balance if you lose it, therefore avoiding a fall. 

TIPS FOR EXERCISING 

• Wear comfortable clothes and shoes

• Drink some water before and after the exercise

• Do exercises slowly and gently

• If you feel pain STOP that exercise and discuss with your exercise leader or project manager

• If you feel breathless or dizzy STOP and rest

Well done. You have now completed all the exercises. If you have any questions or concerns regarding the exercise 
program please don’t hesitate to contact your gentle exercise leader or project manager. 
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Stage 1 home program -
Stay Safe Stay Active: Falls prevention in Primary Care 2001, SWSAHS 

1. WARM UP 2. SHOULDER ROLLS 
(FLEXIBILITY) 

3. MARCH ON SPOT 
(MOBILITY) 

4. ANKLE
(STRENGTH) 

5. KNEE BEND 
(STRENGTH) 

6. SIT TO STAND 
(STRENGTH) 

7. CALF (STRETCH) 8. CALF (STRETCH) 

Thank you Sally Castell for your Diagrams 
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Stay Safe Stay Active Daily Exercise Program (Stage 2) 

1. HIP TO THE SIDE * 2. FOOT CIRCLES *

3. LIFT LEG BACKWARDS * 4. SHOULDER BLADE EXERCISES **

5. ARM CURL ** 6. KNEES IN AND OUT **

7. ANKLE PUMPS ** 8. HIP EXTENSION **

Thank you to Stay on Your Feet* and Roybal - Boston University ** for allowing us to use your diagrams 
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Tips to Prevent Falling 

1. MEDICATIONS 

Discuss with GP or Pharmacist if you feel they may be causing drowsiness or dizziness. 

2. THE ENVIRONMENT 

Loose rugs, slippery surfaces, unsecured cords, poor lighting especially at night, and spills of water or 
grease, all increase the risk of falling. Try and clear away clutter, especially where you need to walk, and 
secure rugs with grippers to the foor. Mop up any spills immediately. 

3. SHOES 

Wear non-slip shoes that ft well, and have laces or Velcro fastening. Shoes with medium or low heels, 
which are rounded, are better than high thin heels. Slippers and thongs are not a good idea, as they 
do not ofer enough support. Be careful of wet or slippery surfaces. 

4. HEARING 

A loss of hearing can cause dizziness and balance problems, see your GP if this occurs. It could be 
something as simple as a lump of wax. 

5. VISION 

Adequate lighting is very important, do not forget to turn the light on if you get up at night, or keep a 
nightlight on - keep your glasses by your bed! Bifocals can make going up and down stairs difcult as they 
alter the perception of where the stair edges are. When walking outside in the sun it is useful to wear a 
broad rimmed hat, it helps you pick up contrasts on the ground such as steps and edges. Remember to 
have annual eye tests, as this can detect any changes in your vision. 

6. GOOD DIET 

Eat a well balance diet, and don’t allow yourself to become too thin. 

7. COLDS/SINUS 

If you have a cold or sinus problems then take extra care as this can afect your balance. 

8. WALKING AID 

If you use a walking aid, make sure the rubber on the bottom is not worn, and keep it by your bed at night 
in case you need to get up. 

If you do fall in the house do not panic. Stay still for a few minutes to get over the shock. If you are OK try 
to slide yourself over to a sturdy piece of furniture, sofa, bed or chair and position yourself along side of it. 
Get into a kneeling position and gradually push yourself up and sit down until you recover. If you are unable 
to move try to cover yourself with something to keep warm until help arrives. 
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Appendix C-2: 
Kovacs Materials 

Means of progression
and adaptationPurpose Exercises 

First part: Structured exercises with music chosen by participants 

Lift arms over head 

Lower arms to side and reach 
toward the foor 

Strengthening of trunk muscles 

Posture correction Increase repetitions from 4–8 

Standing 

Steps in multiple directions BOS1 change 
Amount of support 

Increase repetitions and speed of 
stepping 

Reaching overhead and to side 
behind a chair COG2 change in direction of reach 

Amount of support 

Increasing distance of reaching 

Partial squats Strengthen lower limb muscles Increase repetitions from 4–8 

Turning while standing Functional activity Increase repetition and turning 
speed 

Tandem standing Decrease of BOS1 while standing Increase duration 

Sit to stand and stand to sit Functional activity Increase repetitions 

Stepping in place with high knees BOS1 change in dynamic context Increase height of stepping 

Second part: physical activity chosen by participants: relay race OR ballgames 

Heel walking 

Toe walking 

Walking on line 

BOS1 change in functional context Increase distance 

Walking on exercise mat Walking on uneven terrain 
Increase distance 

Decrease mat stifness 

Slalom walking between cones BOS1 change in functional context 
Increase number of cones 

Decrease distance between cones 

Walking backward Increase distance 

Picking up and transferring objects 
placed on the foor 

Ankle and hip balance strategy 
training involving practicing dual 
task 

Change size and weight of objects 

Stepping in and out of hoops placed 
on the foor BOS1 change in functional context Increase number of hoops and 

decrease distance between hoops 

Ballgames 

Catching and throwing balls in 
diferent directions 

Vestibular stimulation 

Multiple task activity 

Decreasing size and increasing 
weight of the ball. Begin with a 
balloon then progress to heavier 
and smaller balls. The speed of the 
game will increase 

Adapted basketball 
Vestibular stimulation 

Multiple task activity 
Increase length of play and size of 
course 

1BOS: Base of Support 2COG: Center of Gravity 
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Appendix C-3 
Voukelatos Materials 

Tai Chi Principles for Falls Prevention in Older People 

The following notes are suggestions for incorporation into a Tai Chi program specifcally targeting falls prevention 
in older people. 

BALANCE—THE KEY ELEMENT TO PREVENTING A FALL 

Balance has been shown to decrease with age; however, some aspects of balance can be enhanced 
through training. 

KEY ELEMENTS TO INCORPORATE INTO A TAI CHI PROGRAM 

Relaxation  relaxes muscles  lowers center of gravity 

Lowered center of gravity  increases load on lower limbs  over time increases sensation and awareness of 
lower limb movement. 

TRANSFER OF WEIGHT 

Shifting body weight from leg to leg through incremental movements. Start with a small range of movement and 
gradually build up to a wide, square base stance. 

MUSCLE STRENGTH 

Muscle bulk and therefore strength decrease with age. A bent knee stance and movement works to strengthen 
lower limb muscle (particularly the quadriceps muscles) (however, always work to an individual’s limitations. 
If a bent knee stance is too difcult, then do the movement without bent knees). 

INSTABILITY 

This involves issues such as increased body sway, low mobility, and postural instability. Increasing age is also 
associated with reduced sensation in lower limbs and is consequently associated with a loss of righting refexes 
and an increase in body sway, which can lead to falls. 

GAIT: decreased stepping height and decreased stride length. 

Women tend to have a narrow walking and standing base, closer foot placement, erect posture  difcult to step 
down from stools/benches. 

Men tend to have a small-stepped gait, wider walking and standing base, and stooped posture. 

Tai Chi addresses gait problems by teaching “correct” movement of lower limbs. This is done by lifting lower limbs 
from the knee rather than the foot; lifting lower limbs without misaligning the pelvis; and teaching to place heel 
down frst when moving forward (toes frst when moving back). Also, teaching movement with appropriate weight 
transfer, posture, and slightly bent knees improves stride length. 

POSTURE: Tai Chi also teaches participants to maintain a relaxed posture with an elongated spine. 

COORDINATION/MOBILITY: Tai Chi consists of a moving from one stance to another in a slow, coordinated, 
and smooth way. This trains students in improved mobility and increased body awareness. 
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GUIDELINES FOR INSTRUCTORS WORKING WITH OLDER PEOPLE 

• Important to maintain an upright (straight) posture at all times.

• Incremental movement is needed in teaching older people.

• Instructors need to be well aware of an individual’s comfort level and not go beyond that.

• In bent knee stance, must remember to introduce bent knee gradually throughout the 16-week period
while staying within comfort levels of individuals.

• Remember to keep the center line of gravity as perpendicular as possible and center within the
base stance.

• Tai Chi leaders also have to be mindful of any medical or physical conditions students might have that
would interfere with standard Tai Chi movements. For example, if a practitioner has had a hip replacement
then the range of movements involving hips may be limited.
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 Appendix C-4: 
Wolf Materials 

 

Directions and Therapeutic Elements for Learning 10 Forms of Tai Chi 

FORM 1 OPENING FORM FORM 6 

FORM 2 FORM 

A B C D A B 

7 

A B A B C 

FORM 3 FORM 8 

A B C A B C 

FORM 4 FORM 9 

A B C A B C D 

FORM 5 FORM 10 

A B A B C 
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FORM 1. DIRECTIONS 

1. Stand upright with feet shoulder-width apart, toes pointing forward, arms hanging naturally at sides. 
Look straight ahead (1A). 

2. Raise arms slowly forward to shoulder level, palms down. The hands do not go above the shoulders 
and the elbows are held in (1B & 1C). 

3. Bend knees as you press palms down gently, with elbows dropping towards knees. Look straight 
ahead (1D). 

FORM 1. THERAPEUTIC ELEMENTS 3, 4 

This “warm-up” form begins with non-stressful bilateral stance where all thoughts other than those about 
movement clear the head. Attention is directed to relaxing all muscles except those of the legs— the feet are to 
“stick to the ground.” As movement begins, concentration is directed to move all four extremities at the same 
constant speed that begins and ends concomitantly in the arms and legs. 

FORM 2. DIRECTIONS 

The body is turned slightly to the left, with left foot at 9 o’clock for a left bow stance. The left forearm and back of 
hand are at shoulder level, while right hand is at the side of fght hip, palm down. Look at left forearm (2A). Turn 
torso slight to left (9 o’clock) while extending left hand forward, palm down. Turn torso slightly right while pulling 
both hands down in a curve past abdomen, until right hand is extended sideways at shoulder level, palm up, and 
left forearm is across chest, palm turned inward. Shift weight onto right leg. Look at right hand (2B). past face, 
palm turned slowly outward, while left hand moves in a curve past abdomen up to shoulder level with palm turned 
slowly obliquely inward (4B & 4C). 

FORM 2. THERAPEUTIC ELEMENTS 1-7 

The trunk and head rotate while both feet remain on foor. The arms move in asymmetrical positions so that the 
center of mass is extended further from left to right due to arm positions. The trunk and head are kept erect so 
that rotation is around a central axis. The body weight is predominantly on a fexed leg for greater balance and 
strength mechanism. 

FORM 3. DIRECTIONS 

Look straight ahead; face 9 o’clock with weight on left leg in a bow stance and hands forward at shoulder height 
in a pushing position (3A). Turn both palms downward as right hand passes over left wrist, moves forward, then 
to the right until it is on the same level with left hand. Separate hand shoulder-width apart and draw them back to 
the front of abdomen, palms facing obliquely downward. At the same time, sit back and shift weight onto right leg, 
slightly bent, raising toes of left foot. Look straight ahead (3B & 3C). 

FORM 3. THERAPEUTIC ELEMENTS 1-4 & 7 

The body center of mass moves diagonally posteriorly than other forms with a decreased base of support from 
only heel contact of the left leg, demanding greater balance and strength than the previous form. The trunk 
rotation is decreased and the arm movement is symmetrical. 
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FORM 4. DIRECTIONS 

Turn torso to the left (10-11 o’clock), shifting weight to left leg. Move left hand in a curve past face with palm 
turned slowly leftward, while right hand moves up to the front of left shoulder with palm turned obliquely inward. 
As right hand moves upward, fght foot and left foot are parallel and 10 to 20cm apart. Look at right hand (4A). 
Turn torso gradually to the right (1 to 2 o’clock), shifting weight onto right leg. 

At the same time, move right hand continuously to right. While the legs are symmetrical, weight is shifted laterally. 
The arms are asymmetrical, the trunk and had rotate with arm movement. Both knees are fexed and weight shifts 
to the leg on the side to which the arms are moving. 

FORM 5. DIRECTIONS 

Turn torso slightly to the fght, moving right hand down in a curve past abdomen and then upward to shoulder 
level, palm up and arm slightly bent. Turn left palm up and place toes of left foot on foor. Eyes frst look to the 
right as body turns in that direction, and then to look at left hand (5A & 5B). 

FORM 5. THERAPEUTIC ELEMENTS 1-7 

Again a smaller base of support with the majority of weight on one extremity. The arm on the weight bearing side 
is curved back into shoulder extension. Done on the right leg and then reversed and done on the left leg. Again 
trunk rotates at the end of the movement. 

FORM 6.DIRECTIONS 

Hold torso erect and keep chest relaxed. Move arms in a curve without stretching them when you separate hands. 
Use waist as the axis in body turns. The movements in taking a bow stance and separating hands must be smooth 
and synchronized in tempo. Place front foot slowly in position, heel coming down frst. The knee of front leg 
should not go be-yond toes while rear leg should be straightened, forming a 45 with ground. There should be a 
transverse distance of 10 to 30cm between heals. Face 9 o’clock in fnal position. 

FORM 6. THERAPEUTIC ELEMENTS 1-7 

Hand assumes a position of holding a ball initially. Movements in the form are diagonals and rotations of the trunk 
and head. Movements slide back and forth in and out of 6A and 6B, and then position is reversed for right and left. 

FORM 7. DIRECTIONS 

Turn torso to the right (11 o’clock) as right hand circles up to ear level with arm slightly bent and palm facing 
obliquely upward, while left hand moves to the front of the right part of chest, palm facing obliquely downward. 
Look at right hand (7A). Turn torso to the left (9 o’clock) as left foot takes a step in that direction for a left bow 
stance. At the same time, right hand draws leftward past right ear and, following body turn, pushes forward at 
nose level with palm facing forward, while left hand circles around left knee to stop beside left hip, palm down. 
Look at fngers of right hand (7B & 7C). 
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FORM 7. THERAPEUTIC ELEMENTS 1-7 

This form begins in the position of 7 A, but with both feet fat on the foor. They remain on the foor throughout 
the exercise. Move in and out of the position 7 A, B, C, A, B, C, then reverse right-left positions. 

FORM 8. DIRECTIONS 

Continue to move hands in a downward-inward-upward curve until wrists come in front of chest, with right hand in 
front and both palms turned inward. At the same time, draw right foot to the side of left foot, toes on foor. Look 
forward to the right (SA). Separate hands, turning torso slightly to S o’clock and extending both arms sideways 
at should level with elbows slightly bent and palms turned outward. At the same time, raise right knee and thrust 
foot gradually towards 10 o’clock. Look at right hand (8B & 8C). 

FORM 8. THERAPEUTIC ELEMENTS 1-7 

With the elderly, the kick is only a small part of their available range. The form is utilized for kicking with both 
dorsifexion and plantar fexion of the foot. Forms 8 and 9 are the most stressful for maintaining balance due to 
the small base of support and the extreme movement of the kicking leg. However, forms are done continuously 
with slow movements and a strong degree of concentration. The range for the kick is not extreme in the elderly. 

FORM 9. DIRECTIONS 

Shift weight onto right leg and draw left foot to the side of right foot, toes on foor. At the same time, move 
both hands in a downward-inward-upward curve until wrists cross in front of chest, with left hand in front and 
both palms facing inward. Look forward to the left (9A & 9B). Separate hands, extending both arms sideways at 
shoulder level, elbows slightly bent and palms facing outward. Mean-while, raise left knee and thrust foot gradually 
towards 4 o’clock. Look at left hand (9C & 9D). 

FORM 9. THERAPEUTIC ELEMENTS 1-7 

The same as Form S but right and left are reversed. 

FORM 10. DIRECTIONS 

Turn palms forward and downward while lowering both hands gradually to the side of hips. Look straight ahead 
(10A, 10B & 10C). 

FORM 10. THERAPEUTIC ELEMENTS 

This is a warm-down form like Form 1 and constitutes both a physical and mental ending of the exercise. 

Materials reprinted with permission from Wolf SL, Coogler C, Xu T. Exploring the basis for Tai Chi Chuan as a 
therapeutic exercise approach. Archives of Physical Medicine and Rehabilitation. 1997;78:886-892. 
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Appendix C-5: 
Haran Materials 

The optometrist re-administering the tests of depth perception (fgure A) and distance edge contrast sensitivity 
(Figure B) with participants viewing the visual stimuli through upper and lower portion of their multifocal lenses 
and distance lenses. A chin rest was used to prevent neck fexion, thereby forcing the person to look through the 
lower portion of the multifocal lens during testing. 

FIGURE A—DEPTH PERCEPTION—HOWARD-DOHLMAN DEVICE AT 3 METERS 

Depth Perception 
upper and lower lens vision 

FIGURE B—VISUAL CONTRAST—135 CM MELBOURNE EDGE TEST 

Contrast 
upper and lower lens vision 
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FIGURE C—STREETSCAPE 

IMAGE A IMAGE B 

FIGURE C. Simulated view of street scenes as viewed through single lens distance glasses and 
bifocal glasses. The footpath misalignment (the commonest reported environmental factor involved 
in outdoor falls) is clearly seen in Image A but blurred in Image B. 
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FIGURE D—VIEW OF SHADED STAIRS 

A) SEEN THROUGH DISTANCE GLASSES 

SIDE 1 of card 

When to use your new 
DISTANCE GLASSES: 

• Walking on stairs indoors and outside 

• Getting into or out of a vehicle 

• Walking in a street or shopping centre 

• Walking in buildings other than your home 

• Walking in gardens or on uneven ground 

B) SEEN THROUGH BIFOCAL GLASSES 

SIDE 2 of card 

Use your BI, TRI & 
MULTIFOCALS when: 

• Walking in your own home on level ground 

• Sitting at a desk, table or on a lounge 

• Driving 

• Working at a bench 

• Selecting items from a shelf 



204 

APPENDIX

 Appendix C-6: 
Pit Materials 
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Appendix C-7: 
Spink Materials 
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Close Materials 
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PROFET – Environmental Assessment 

Name: Number: 

At time of 
fall 

In the 
home 

In the 
environment 

Slip Hazards 1 Liquid/solid spills 
2 Wet floors 
3 Incorrect footwear 
4 Loose mats on polished 

floors 
5 Rain, sleet, snow, ice 
6 Change from wet to dry 

surface 
7 Unsuitable floor surface 
8 Dusty floors 
9 Sloping surfaces 

Trip Hazards 10 Loose floorboards / tiles 
11 Loose and worn mats / 

carpets 
12 Uneven outdoor surfaces 
13 Holes / cracks 
14 Change in surface level – 

ramps, steps, stairs 
15 Cables across walking areas 
16 Obstructions 
17 Bumps, ridges and 

protruding nails etc 
18 Low wall and floor fixtures, 

door catches, door stops etc. 
Risk Factors 19 Organisation of walkways 

20 Badly placed mirrors / 
reflections from glazing 

21 Poor or unsuitable lighting 
22 Wrong cleaning regime / 

materials 
23 Moving goods, carrying, 

pushing or pulling a load 
24 Rushing around 
25 Distractions 
26 Fatigue 
27 Effects of alcohol 
28 Effects of other drugs 
29 Other factor (describe) 

D-3, Close Materials, 5 of 10

Close-PROFET. 
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Appendix C-9: 
Matchar Materials 

HOME BASED EXERCISE PROGRAM 

Patient Centered Goals for SAFE mobility 

• Establish patient centered goals for improving safe mobility in the frst session. Query patient about 
what activities they would like to do but are now limited (e.g., walk with grandchild, walk outside to park, 
go out to eat or church). Ask them to think about what is limiting their ability to do these activities. In 
collaboration with the participant set accomplishable patient centered goals for safe mobility program 
and used these goals to motivate patient for participation. 

• Record patient’s established goals and use goal attainment scaling to measure progress. 

• Establish therapeutic goals that ensure progressive programming and optimal functioning. 

At discharge from home program and transition to the community the patient will be able to: 

• Demonstrate improved cardiovascular function by sustaining at least 2 minutes of walking intensity Borg 
Breathlessness of <4/10. 

• Demonstrate improved functional mobility by ambulating at a speed sufcient to safely access community 
exercise program (i.e., minimum of 0.6m/sec = with or without usual assistive device. 

• Demonstrate improved functional strength by rising from the usual/favorite chair (with/without) using 
hands from ___ times to ___ times within 30 sec with modifed independence. 

• Demonstrate improvement in safe mobility by standing (feet together/feet semi-tandem, feet tandem, 
single leg), unsupported, without losing balance for 10 seconds 

• Demonstrate increased physical activity by increasing X number of daily steps taken as measured by 
step monitor 

THERAPY GOALS 

1 Improve functional strength 

2 Improve endurance 

3 Improve overall mobility 

MEASURED EVERY FOURTH SESSION 

• Chair Rise Test 

• Gait speed for 4 meters 

• 2-minute walk test/time to fatigue/min 
rest during treatment/vital sign response 
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INTRODUCTION 

The broad range of exercises included in the SAFE program are also designed to be adaptable to the wide range 
of physical function, including frail older adults with multiple comorbidities, that is characteristic of the elderly 
who fall. The exact exercises chosen will vary based on the patients’ functional status. However, all exercise session 
must include balance exercises that challenge the patient’s balance during static activities, during movement and 
also may include challenges as the patient has divided attention (walking and talking, walking carrying objects). 
Balance is frst emphasized and then strengthening exercises of the lower extremities. The relative emphasis on 
improving walking, physical activity, and increasing steps taken will depend on the patients’ improvement in 
balance and strength. The overall design of the intervention is to develop and maintain functional mobility by 
targeting defciencies in balance, strength, and mobility. 

A key aspect of the study intervention is its structured, gradual progression. It is important that participants 
continually be challenged during the exercise sessions to promote ongoing improvement in physical function. An 
exercise stratifcation grid has been developed to help guide the interventionist to the types of exercises that will 
be appropriate for a participant at a given performance level. Performance level (as defned in the stratifcation 
grid) should be reassessed weekly (frst session of the week). Once a participant has progressed as far as possible 
for a given exercise, the interventionist should introduce a new, more challenging exercise in place of the previous, 
lower-level exercise. In addition, as functional capacity improves, the duration of walking and endurance-based 
training should be increased. REMEMBER EACH EXERCISE SESSION MUST INCLUDE progressively more difcult 
BALANCE activities as tolerated by the participant. 
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SAFE EXERCISE STRATIFICATION GRID: 

Performance Levels for Rehabilitation Exercise Prescription 

Level 1 Level 2 Level 3 Level 4 

Balance 
Unable to stand with  
feet together for 10  
seconds  

Able to stand with   
feet together for   
10 seconds 

Able to stand  
unsupported and   
reach forward   
10 inches  

Able to stand on   
1 leg for 10 seconds 

Strength:   
Lower extremity 
Can sit on edge of chair  
and lean forward levels  
1-2. Sit in back of chair  
for level 3-4. 

Unable to rise   
from chair without   
use of hands  

Able to rise from   
chair without using  
hands at least once 

Able to rise from chair  
without using hands 5  
times in > 15 seconds  
but < 60 seconds 

Able to rise from chair  
without using hands 5  
times in ≤ 15 seconds 

Endurance:  
Continuous   
Walking (at usual  
pace; can always  
use assistive  
device) 

Walk at usual pace   
for less than   
minutes 

Walk at usual pace   
≥ 2 but < 10 minutes 

Walk at usual pace   
for ≥ 10 but   
< 20 minutes 

Walk at usual pace   
for ≥ 20 minutes 

Mobility:  
Walking Speed   
over 4 meters 

≤ 0.4 m/sec 
> 0.4 m/sec but ≤ 0.6  
m/sec 

> 0.6 m/sec but ≤   
1 m/sec 

Walk greater than   
1 m/sec  

WARM UP STRETCHING EXERCISES 

General stretching exercises for 

i. Upper Extremity (UE) 

ii. Lower Extremity (LE) 

iii. Trunk 

iv. If specifc joints have soft tissue limitations, perform assisted stretching 



232 

APPENDIX

 

 
 
 

 
 

 

 
 

 

 
 

 

SEATED CORE EXERCISES: Transitional phase participants or hospitalized participants with level 1 
endurance, strength, balance or mobility (2–3 minutes) 

I. RECLINING CURL

Sit tall on the front end of a chair (that does not have wheels) with feet frmly on the foor. Focus on holding 
abdominals tight throughout the movement, and keep the spine tall as possible, (prevent sagging, rounding, 
or sinking through the lower back). Inhale and slowly lean the torso and shoulders as far back as comfortable 
or until the head barely touches the back of the chair (keeping spine rigid from hips to top of the head without 
overextending the back). Hold the position for a brief moment or two, then exhale while returning to the 
starting position. 

Progression: 

Vary hand position to increase difculty: Arms folded across chest, hands behind head, arms out to the side in 
a “T-position,” arms straight up in the air. To incorporate the obliques, perform a sweeping motion with arms 
while rotating the torso. 

II. KNEE RAISE CRUNCH

Sit up tall with feet fat on the foor. Raise one foot at a time in a slow and deliberate movement and 
simultaneously curl forward and hold for a second in the fully contracted position before returning the starting 
position. Repeat alternating legs. 
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BALANCE TRAINING: 

BALANCE RE-TRAINING 

PERFORMANCE GOALS: 

 1 Up to 30 seconds 

 2 Up to 10 steps 

 3 Up to 4 sets 

ASSESSMENT POINTS: 

 1 Can pt stand 10-30 seconds 
with progressively more 
narrowed BOS? 

 2 Without external support 

 3 With eyes closed 

 4 Is pt fearful of falling? 
Lack adequate confdence 
in balance? 

 5 Dependent on assistive 
device? Any potential to 
safely transition of? 

 6 What is fall history? # falls/ 
past year injuries needing 
MD visit 

THERAPY INTERVENTION 

Suggested Activities Suggestions for Progressing Intensity 

Static Balance Activities 
Standing, various foot positions, various 
surfaces, various external support, 
contextualized environment 

Tasks from Berg 

• Seated standing 

• Supported         unsupported 

• Stance: double         staggered/semi-tandem/tandem         single 

• Eyes open eyes closed 

• Surface: compliant         non-compliant 

• Unweighted         weighted trunk 

• Environment closed/quiet         busy/distracting 

• Task generic         specifc 

Dynamic Balance Activities 
Standing, reaching, twisting, 
squatting, walking, stair climbing 

Walking and talking, walking and 
carrying object 

• Seated standing  walking 

• Supported         unsupported 

• Uniplanar         multiplanar reaching (D1-D2 patterns) 

• Ipsilateral         contralateral reaching/twisting 

• Stance double         single 

• Eyes open closed 

• Surface compliant         non-compliant 

• Walking direction: forward, backward, sideways, braiding

• Walking contextual: head turns, environmental scanning, cognitive
task, manual task, obstacles

• Walking carrying light objects

• Task generic         specifc 
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SINGLE INTERVENTIONS: Exercise

TEACHING POINTS 

1 Purpose: tie it back to their 
ultimate activity goal 

2 Progression: keep changing 
to keep getting better 

3 Overload: stress the system 
to afect change 

4 Frequency: 3 days/week 

5 Safety: can do, don’t do, 
do with caregiver, and do 
ONLY with therapist 
(this will evolve!) 

BALANCE TRAINING: 

 

 

 

 

 

 

 

 

 

 

  

   

  

 

   
 

  

 
 

 

 

 

 

 

Progression Criteria Guide 

• Stand quietly, feet together 0-10 seconds

• Without external support

• Stand with feet together 10-30 seconds

• Without external support

• Stand with feet together, reach forward 10 inches

• Stand feet in tandem 1-10 seconds

• Stand feet in tandem 10-30 seconds

• Stand on one leg 1-10 seconds

1 

2 

3 

4 

THERAPY INTERVENTION 

Suggested Activities Suggestions for Progressing Intensity 

Balance Recovery 
Finally incorporate patient’s centered 
goal activities into balance training 
challenges 

• Strategies: reaching, stepping, hip, ankle

• Clock stepping

• Perturbations: proximal         distal 

• Perturbations: uni- to multi-planar

• Task generic         specifc 

Training Concepts 

1 Similar to above 

2 Over train ability so normal activities feel easy 
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Strengthening Exercises: 

FUNCTIONAL 
STRENGTHENING 

PERFORMANCE GOALS: 

1 10-12 reps 

2 1-2 sets 

3 Moderate to hard efort 
(Modifed Borg RPE = 4-5/10) 

ASSESSMENT POINTS: 

1 Can pt rise from a chair? 

2 How many times in 30 sec? 

3 How many times before fatigue 
(have to stop and rest)? 

4 What form is used? 

5 What assistance 
(including supervision for 
safety concerns)? 

6 What is the surface? 

7 What is the seat height? 

8 From the front or back of 
a chair? 

9 Other safety concerns? 
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THERAPY INTERVENTION 

Suggested Activities Suggestions for Progressing Intensity 

Sit to stand • Two hands, one hand, no hands

• Front of chair, back of chair

• Add resistance

• Power/speed up, eccentric control down

• Feet close, feet wide, feet staggered

• Arms empty, arms holding objects

• Hard surface, soft surface, wide surface, narrow surface

• Familiar task, unfamiliar task (or environment)

Upper Extremity R/ROM: 
Biceps, Triceps, Rows 

• Supine, seated, standing

• Double limb, single limb, alternating limbs

• Gravity/body weight, external resistance
(hand weights or T-band or other weighted objects)

• Single sets, multiple sets

• Vary angle of push/pull

Lower Extremity R/ROM: 
Mini-Squats, Step up’s, LAQ, 
Heel/Toe walking 

• Seated/standing

• With/without external support

• Body weight, external resistance

• Feet wide, narrow, staggered

• Step height 4”, 6”, 8”

• Step up forward, sideways

• 10-12 reps = muscle fatigue

• Single         multiple sets 
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TEACHING POINTS 

1 Purpose: tie it back to their 
ultimate activity goal 

2 Progression: keep changing 
to keep getting better 

3 Overload: stress the system 
to afect change 

4 DOMS: expect some 
soreness, and know it will 
get better 

5 Frequency: at least 2 days/ 
week 

6 Intensity: Moderate to hard 

7 Time: 20-30 minutes with 
therapist; # steps total/day 

8 Safety: can do, don’t do, do 
with caregiver, do ONLY with 
therapist (this will evolve!) 

Progression Criteria Guide 

1 
• Unable to rise from a chair with use of hands; OR 

• Able to rise out of chair with physical assistance including supervision for safety reasons 

2 
• Able to rise from a chair 1 or more times with use of 1-2 hands 

• Without physical assistance, can have supervision for safety reasons 

3 
• Able to rise from chair 1 or more times with use of  0-1 hand 

• Without physical assistance, can have supervision for safety 

4 
• Able to rise from chair 5 or more times with use of  0-1 hands 

• without physical assistance, without supervision for safety 

Training Concepts 

1 Apply athletic training principles: 

2 Increase resistance and make functional tasks progressively more difcult. 

3 If using Theraband, change color of band or tube when patient can do 10 repetitions 
without difculty. 

4 May use manual resistance- match patient efort with PNF Upper and Lower 
Extremity Exercises. 
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Endurance-SAFE Mobility In the HOME: 

Endurance/MOBILITY 
Retraining 

PERFORMANCE GOALS: 

1 Continuous activity 

2 Modifed Borg RPE 3-5/10 

3 Dyspnea ≤ 4/10 

4 Vitals respond normally 

5 With/without supplemental 
O2? 

EACH HOME BASED EXERCISE 
INTERVENTION: Should end 
with a walk thru the living areas, 
bedroom, and bathroom to 
assess patient’s safe mobility in 
context of their environment. 
If there are environmental 
hazards, ask patient to recognize 
them, modify them or negotiate 
around them. 

THERAPY INTERVENTION 

Suggested Activities Suggestions for Progressing Intensity 

Progressive walking 
prescription 
Marching, walking indoors, 
walking outdoors 

• Marching         walking         uneven surfaces 

• Time in minutes: 2 5 10  15  20  30 

• Multiple short bouts 1 or 2 single bouts 

• 2-3 days/week 4-7 (most) days/week 

• Rest breaks needed: several few 

Progression Criteria Guide 

• Walk at usual pace with or without device <2 minutes; RPE 11-14

• Usual pace = <0.4 m/sec (1.25 ft/sec)

• Walk at usual pace with or without device 2-10 minutes; RPE 11-14

• Usual pace = 0.4-0.6 m/sec (1.25-1.9 ft/sec)

• Walk at usual pace with without device 10-20 minutes; RPE 11-14

• Usual pace = 0.6-1.0 m/sec (1.9-3.25 ft/sec)

• Walk at usual pace with or without device >20 minutes; RPE 11-14

• Usual pace = >1.0 m/sec (3.25 ft/sec)

1 

2 

3 

4 
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SINGLE INTERVENTIONS: Exercise

ASSESSMENT POINTS: 

1 Can patient sustain activity 
for at least 2 minutes? 

2 What is the perceived 
exertion? 

3 What is the perceived 
breathlessness? 

4 How do vital signs respond? 

TEACHING POINTS: 

1 RPE Scales (exertion and 
breathlessness) 

2 Walk and talk test 

3 Recovery time 

4 Signs/symptoms of distress 
versus training 

5 Reinforce environmental 
safety and lighting 

Training Concepts 

Encourage slowly progressive increased in physical activity especially walking. 
May do in short multiple sessions during the day. 
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Exercise Safety: 
During each exercise session, participants will sign an attendance sheet and log any health-related problems or 
symptoms they are experiencing. These sheets will be reviewed by intervention staf before initiating physical 
activity. Participants will also be queried about any pertinent medical events using a standard list of question to 
be asked at each facility visit by the intervention staf. Should a participant report a signifcant change in health 
status before or during exercise, the participant’s primary doctor should be consulted prior to exercise training 
and the site physician PI notifed. Vital signs, including heart rate and blood pressure will be recorded at the 
beginning and conclusion of each session. Assessment of heart rate during exercise session will also be used to 
enhance exercise safety. 

For participants who meet any of the safety parameters listed below, the following steps and additional 
monitoring procedures will be conducted: 

• Exercise training sessions will be stopped

• The participant will subsequently be reevaluated for medical contraindications to exercise

• Exercise intensity levels will be re-assessed and modifed as needed.

• In addition, blood pressure and heart rate are monitored before and after physical activity, during all
exercise sessions and exercising blood pressure will also be monitored on a weekly basis during the trial to
ensure participant safety.

SAFETY PARAMETERS 

• Resting blood pressure systolic > 200 mm Hg or diastolic > 100 mm Hg

• Decrease in diastolic blood pressure ≥20 mm Hg during exercise

• Increase in systolic blood pressure to ≥250 mm Hg or in diastolic blood pressure ≥115 mm Hg during
exercise

• Resting heart rate >120 bts./min or < 45 bts./min

• Increase in heart rate ≥90% of age predicted maximum

• Unusual or severe shortness of breath

• Chest pain including chest discomfort or pressure, left arm pain, report of indigestion or stomach
discomfort

• Palpitations

• Severe Light headedness, dizziness or feeling about to faint

• A physical activity session had to be discontinued because of other symptoms excluding musculoskeletal
symptoms (e.g., knees, ankles, hips) reported by the participant.
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SINGLE INTERVENTIONS: Exercise 

Exercise Log: 

Respondent’s Name: 

Location (circle one): In home / Community Exercise Program 

_______________________________________ Session Date: __/__/__ Session #: __/__/__ 

Name of PT: ____________________________________ 

Stratifcation Level for This Session: 

Balance: __________ Strength: _________ 

Endurance: __________ Mobility: __________ 

Pre Exercise For Home Exercise: 

Resting HR: ____________ 

Resting BP: ____ / ____ 

Assessment: Readiness to Change: 
________________________________

Not ready to 
make changes 

 1 2 3 4 5 6 7 8 9 10 
Ready to make 

changes 

Walking: 

Exercise performed: (fll out all that apply-free walk: total exercise duration does not include rest breaks) 

1. Free walk exercise:   a. Total exercise duration: ______min b. Borg RPE: ______ c. Number of walking bouts: ______(1 if continuous)

d. HR: _______ e. Walking speed: _______m/sec f. Assistive device used?: Yes / No

2. Patient walked throughout living spaces, including bedrooms, bathrooms, and kitchen

Recognized environmental obstacles and removed or navigated safely in context of environment – Yes / No 

Lightening appropriate for safe navigation – Yes / No 

Static Balance: 

For the exercises below, follow the progression detailed in the 
manual. Circle below the highest progression level achieved in 
this session: 

1. Standing Balance

2. Stand and Reach Balance

Mobility/Dynamic Balance 

Accelerations: 

Start/Stop: 

Turns: 90  180  fgure 8 

# of Turns with 
Verbal Distraction:_______  ______ 

Walking Carrying Objects: 

Accelerations: 

Start/Stop: 

Turns: 90  180  fgure 8 

# of Turns with 
Verbal Distraction:

_______ 
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Strength: (Record only exercises completed) 

Functional Strengthening: 

1. Sit-to-stand from bed (hospital only): 5 reps complete?  Yes / No 

For the exercises below, follow the progression detailed in the manual. Circle below the highest progression level achieved in this session: 

2. Sit-to-stand from chair: 1  2a  2b  2c  3a  3b 4a  4b 3. Step-ups: 1a  1b  1c  2a  2b  2c  3a  3b 3c  4a  4b 4c 
4. Side step-ups: 1a  1b  1c  2a  2b  2c  3a  3b 3c  4a  4b 4c       5. Calf raises: 1a  1b  2a  2b  3a  3b 4 

Resistive Strengthening: (see box for resistance codes (RC): only record weight if free or machines weights are used) 

Lower extremity: 

1. Hip abductors: RC: ______ Reps: ______ Weight: ______ 2. Hip Flexors:   RC: ______ Reps: ______ Weight: ______ 
3. Hip extensors: RC: ______ Reps: ______ Weight: ______ 4. Knee fexors: RC: ______ Reps: ______ Weight: ______ 

Upper extremity: 

6. Shoulder press: RC: ______ Reps: ______ Weight: ______ 7. Shoulder abductors:   RC: ______ Reps: ______ Weight: ______ 
8. Elbow fexors: RC: ______ Reps: ______ Weight: ______ 9. Elbow extensors:        RC: ______ Reps: ______ Weight: ______ 

Strength Resistance Codes (RC): 

Progressive Exercises:

  1. Gravity eliminated, active assistive
  2. Gravity eliminated, active
  3. Against gravity, no Theratube
  4. PNF 

Against gravity with Theratube:

  5. Yellow  
  6. Red  
  7. Green  

8. Blue
9. Black

10. Silver 

Against gravity with Weights: 

11. Free Weights – also record weight (lbs) used 

Post-Exercise:  

  Resting HR: _______

  Resting BP: ____ /____ 

Was exercise program stopped for safety reasons? Yes / No 

If stopped, for what reasons: 

     1) Blood Pressure  
 2) Heart Rate              
 3) Chest Pain              
 4) Dyspnoea 
 5) Muscle Soreness 

6) Pain
 7) Light Headed/Dizzy
 8) Patient refused to continue
9) Other (specify): 

     
     
    ____________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Appendix C-10: 
Spice Materials 

Winchester Falls Project—Structured Secondary Assessment Domains 

Question 1—Basic information 

Name:______________________________ 

Address:____________________________ 

GP: ________________________________ 

DOB: ______________________________ 

Date of assessment: ___________________ 

Date of referral: ______________________ 

Question 2—Home 

House/fat/bungalow/sheltered/RH/NH/ 
independent 

Question 3—Walks 

Independent/stick/frame 

Question 4—Carers 

Independent/family/carers 

Question 5—Bowels 

Independent/continent or continent with 
help or incontinent occasionally or incontinent 
or stoma 

Continence aids ______________________ 

Question 6—Bladder 

Independent/continent or continent with 
help or incontinent occasionally or incontinent or 
catheter 

Continence aids ______________________ 

Question 7—Falls history 

How many times has/she or he fallen before 
this last fall: once/2–5/>5 

Has the patient sustained an injury during any 
fall: yes/no 

If yes, which sort: _____________________ 

Head injury: yes/no 

Fracture/dislocation: yes/no (please specify) 

Laceration requiring medical attention: yes/no 

Bruising: yes/no 

Others: yes/no (please specify) 

Defnite slip/trip: yes/no 

Loss of consciousness: yes/no 

Associated dizziness/palpitations: yes/no 

Vertigo: yes/no 

Presyncope: yes/no 

Question 8—Drug history 

List all medications (including over the 
counter and prescribed) 
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___________________________________ 

Question 9—Drugs 

Is the patient taking any of the following drugs: 

Diuretics ___________________________ 

Hypnotic/sedative ____________________ 

Antidepressant_______________________ 

Digoxin_____________________________ 

Cardiovascular _______________________ 

Anti-parkinsonian ____________________ 

Question 10—Alcohol consumption 

CAGE score _________________________ 

Total number of units/week ____________ 

Question 11—Smoking 

Do you smoke: yes/no 

If yes: cigarettes/pipe/cigars 

Question 12—Past medical history 

Heart disease _______________________ 

Stroke/TIA __________________________ 

Respiratory disease ___________________ 

Hypertension ________________________ 

Diabetes ___________________________ 

Epilepsy ___________________________ 

Parkinson’s disease ___________________ 

Visual problems: wears glasses and last eye 
check within 2 years __________________ 

Joint disease ________________________ 

Other neurological disease _____________ 

Other diseases ______________________ 

Question 13—Examination BP 

Weight ____________________________ 

BP lying ____________________________ 

BP standing immediately _______________ 

BP at 1 minute _______________________ 

BP at 3 minutes ______________________ 

Question 14—MTS _________________ 

Question 15—Vision ________________ 

Visual acuity with glasses/pin hole _______ 

Right ______________________________ 

Left _______________________________ 

Question 16—Pulse ________________ 

Question 17—Rhythm ______________ 

Question 18—Heart sounds _________ 

Question 19—Cranial nerves ________ 

Range of eye movements ______________ 

Visual felds _________________________ 

Fundi ______________________________ 

Pupils _____________________________ 

Other fndings _______________________ 

Question 20—Peripheral neurology 

Tone (right and left) __________________ 

Power (right and left) _________________ 

Refexes (right and left) ________________ 

Sensation (right and left) ______________ 

Cerebellar (right and left)_______________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Question 21—Chest examination 

Question 22—Abdominal examination 

Question 23—Other findings 

Question 24—Mobility/gait 

Aid used and pattern __________________ 

Pattern ____________________________ 

Heel strike __________________________ 

Stance _____________________________ 

Stride _____________________________ 

Other ______________________________ 

Question 25—Joint range and muscle 
strength 

Joint range _________________________ 

Upper limbs _________________________ 

Cervical spine _______________________ 

Lower limbs _________________________ 

Lumbar spine _______________________ 

Muscle strength ______________________ 

Upper limbs _________________________ 

Cervical spine _______________________ 

Lower limbs _________________________ 

Lumbar spine _______________________ 

Question 26—Getting up from the floor 

Pattern: independently/assistance x 
1/assistance x 2/unable 

Comment ___________________________ 

Question 27—Transfers 

Bed _______________________________ 

Chair ______________________________ 

Toilet ______________________________ 

Bath (reported) ______________________ 

Question 28—Equipment 

Equipment already in situ ______________ 

Question 29—Domestic activities of daily 
living (reported) 

Make a hot drink _____________________ 

Prepare a meal ______________________ 

Washing up _________________________ 

Use cooker _________________________ 

Cleaning ___________________________ 

Laundry ____________________________ 

Shopping ___________________________ 

Carrying and lifting ___________________ 

Question 30—Personal activities of daily 
living (reported) 

Wash and dry self ____________________ 

Dress and undress ____________________ 

Clothes fastenings ____________________ 

Stockings and socks __________________ 

Shoes and slippers ___________________ 

Personal care _______________________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Question 31—Timed unsupported 
steady stand 

Time in seconds for unsupported/single hand/ 
double hand stand ___________________ 

Distance between heels ________________ 

Question 32–180 degree turn 

Number of steps _____________________ 

Time in seconds _____________________ 

Question 33—Functional reach 

Done standing in dominant arm 
(measured in inches) __________________ 

Question 34—6 meter timed walk 

Time in seconds _____________________ 

Number of steps _____________________ 

Question 35— Single leg stand 

Right leg ___________________________ 

Left leg ____________________________ 

Question 36—Clothing and footwear 
hazards 

Clothing ___________________________ 

Footwear ___________________________ 

Chiropodist: yes/no 

Question 37—Pain 

Pain: no pain/ongoing chronic pain/acute and 
intermittent pain/ongoing and acute 

Description _________________________ 

Question 38—Problem list 

Question 39—Action list 

Question 40— Likely cause of fall 
Musculoskeletal ______________________ 

Cardiovascular _______________________ 

Environmental _______________________ 

Medication _________________________ 

Vision _____________________________ 

Alcohol ____________________________ 

Other ______________________________ 

Combination ________________________ 

Comments __________________________ 

Question 41—Risk factor for falls 

Medication _________________________ 

Vision _____________________________ 

Alcohol ____________________________ 

Postural hypotension __________________ 

Footwear ___________________________ 

Mobility ____________________________ 

Medical—neurological _________________ 

Medical—musculoskeletal ______________ 

Medical—cardiovascular _______________ 
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___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Environmental _______________________ 

Other ______________________________ 

Combination ________________________ 

Comment __________________________ 

Question 42—Planned investigations 
and/ or interventions 

Question 43—Follow-up arrangements/ 
referrals 

Question 43—Timings 

Physician ___________________________ 

Physiotherapist ______________________ 

Nurse _____________________________ 

Occupational therapist ________________ 

Other (please specify) _________________ 
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