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Memorandum Summary

•

•

•

Alarms in Nursing Homes: Some nursing homes use various types of position
change alarms as a fall prevention strategy or in response to a resident fall. Evidence
does not support that alarm use effectively prevents falls. Alarms may also have
adverse consequences for residents and the facility environment. The Centers for
Medicare & Medicaid Services (CMS) has revised the guidance to surveyors in
Appendix PP under F221/222 and F323 to discuss the appropriate role of position
change alarms in resident care.
Liquid Controlled Medications: Absolute accuracy in tracking use of liquid
controlled medications may not be possible due to the opaque container used,
markings that show approximate volume, slight volume overfill or underfill by
manufacturer, and the generally accepted method for recording usage. CMS has
revised guidance at F431 to clarify how surveyors should assess a facility’s
compliance.
Dental Hygienists in Nursing Homes: CMS is addressing the role of dental
hygienists in providing dental services in accordance with a State’s scope of practice
laws and regulations. CMS has revised guidance at F411 and F412.

The CMS is revising surveyor guidance in Appendix PP of the SOM under F221/222, F323,
F431, F411, and F412. Specific changes are described in each section below. The regulatory
language remains unchanged.
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A. Position Change Alarms in Nursing Homes
Approximately one-half of all nursing home residents fall each year in the United States and one
in three of those residents fall two or more times.1 Serious potential consequences of falls for
residents include physical injuries, pain, increased risk of death, impaired function, fear of falling
and self-imposed limitations on activities leading to social isolation.2
Facilities often implement alarms as a fall prevention strategy or in response to a resident fall.
Types of alarms include, but are not limited to, chair and bed sensor pads, cords clipped to a
resident’s clothing, cuffs worn on the leg, seatbelt alarms, and infrared beam motion detectors.3
The alarms are designed to monitor a resident’s movements or hasten the response to a resident
who has already fallen. Position change alarms do not eliminate the need for adequate
supervision nor do they replace individualized, resident-centered care planning to prevent falls.
The efficacy of alarms to prevent falls has not been proven and often these devices simply serve
to alert the staff that a fall has occurred.4 Individual facility efforts to reduce use of alarms have
shown falls actually decrease when alarms are eliminated and replaced with other individualized
interventions. Facility staff also reported positive benefits for residents such as decreased
agitation, improved sleep, and a lower incidence of pressure ulcers.5
Additionally, alarms may meet the definition of a restraint as the alarms may restrict freedom of
movement and may not be removed easily by the resident. Adverse consequences to residents
attributed to prolonged use of alarms include:
•

Confusion, fear, agitation, or anxiety related to misunderstanding the alarm sound—
residents may mistake the alarm as a warning or as something they need to get away
from;
•
Decreased mobility;
•
Sleep disturbances due to the sound of the alarm or because the resident is afraid to
move in bed thereby setting off the alarm;
•
Decreased social interaction due to embarrassment about or fear of setting off alarm
when around other residents or family or due to increased daytime drowsiness from
alarm-related sleep disturbances;
•
Increased dependence on staff for personal care needs leading to decreased physical
and psychosocial well-being;
•
Infringement on freedom, dignity, and privacy;
•
Skin breakdown;
•
Bowel and bladder incontinence, and
•
Increased dependence on staff for personal care.6
The sound of alarms may also create a stressful environment for staff.
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Survey Implications
CMS neither prohibits nor requires the use of alarms (even on a trial basis) as part of an
individualized fall prevention program. However, in the event that a facility uses alarms as part
of the plan of care to prevent falls, the surveyor must confirm that staff have considered if the
device meets the definition of a restraint and whether staff may have implemented the alarm(s)
for convenience. The surveyor guidance for 42 CFR §483.13(a) defines physical restraints as
“any manual method or physical or mechanical device, material, or equipment attached or
adjacent to the resident’s body that the individual cannot remove easily which restricts freedom
of movement or normal access to one’s body.” Additionally, the guidance defines convenience
as “any action taken by the facility to control a resident’s behavior or manage a resident’s
behavior with a lesser amount of effort by the facility and not in the resident’s best interest.”
Surveyors must evaluate whether any negative outcomes occurred as a result of alarm use. The
medical record must show evaluation of the risks and benefits of the use of the alarm(s). If a
facility implements a plan to reduce and/or eliminate use of alarms in order to contribute to a
more home-like environment, the facility shall not be considered noncompliant with F323 solely
based on choosing not to use or activate the alarms. However, the surveyor must find evidence
of other interventions in the care plans for residents at risk for falls or with a history of falls, such
as staff making purposeful rounds to proactively identify a resident’s needs. Assessments must
focus on the individual needs and routines of residents to help identify triggers for movement,
such as pain, need to go to the bathroom, or need to reach a personal item. Surveyors must find
evidence that staff analyzed information necessary to provide appropriate care and services to
prevent falls including an analysis of facility systems and any individualized, resident-centered
interventions to address any gaps or barriers identified in the current systems.

B. Liquid Controlled Medications
Liquid controlled medications are often dispensed in multi-dose containers with calibration
marks to indicate approximate volume. The containers may also be opaque to protect the
medication from light. Surveyors should be aware that absolute accuracy in tracking volume and
use of liquid controlled medications may not be possible. The actual volume in these containers
may be slightly over or under the manufacturer’s stated volume depending on the shape and
material of the container and the formulation of the medication such as thick liquid suspensions.
The general standard of practice for documenting usage of liquid controlled medications is to
record the dose administered and estimate the remaining amount. The opaque container,
measurement markings, manufacturer fill volume variation, and method for recording usage all
make detection of diversion for liquid controlled medications more difficult. Manufacturer’s
instructions may list the estimated volume variance (e.g., 30 mL plus or minus 2.5 mL), and if
concerns arise, surveyors would want to review the manufacturer’s instructions for information
related to fill variance. For liquid controlled medications, signs of diversion may include: a
significant discrepancy between the written balance of remaining medication compared to the
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remaining amount in the bottle upon visual inspection; changes in the viscosity or color of the
medication; reports of spills; and, as with other controlled medications, statements from a
resident that the medication is not working.
Survey Implications
If surveyors identify misuse, a significant discrepancy in expected and actual volume, or
diversion of any controlled medication, they should consider and investigate these requirements:
•

•
•
•
•

F309 - Quality of care, for evidence and/or potential outcomes, such as unrelieved
pain. For example, evidence that on a particular shift, or when a particular staff
member is working, that the resident’s pain symptoms are not relieved to the extent
possible but the pain symptoms are met to the extent possible on other shifts;
F425 - Pharmacy Services, for policies for safeguarding and access, monitoring,
administration, documentation, reconciliation and destruction of controlled
substances;
F431 - Pharmacy service consultation, for drug records and reconciliation of
controlled drugs;
F514 - Clinical Records, accuracy of medical record and for the documentation of the
administration of the medication and outcomes; or
F520 - Quality assessment and assurance, for how the QAA committee monitors the
administration, reconciliation and disposition of controlled substances in the facility.

In addition, if the investigation identifies diversion of a resident’s medication, the surveyor must
review for F224- Misappropriation of Resident’s Property. If it is determined that a resident’s
medications were diverted for staff use, the State Agency must make referrals to appropriate
agencies, such as local law enforcement; Drug Enforcement Administration; State Board of
Nursing; State Board of Pharmacy; and possibly the State licensure Board for Nursing Home
Administrators.
C. Dental Hygienists in Nursing Homes
The oral cavity health (natural teeth and dentures) of long term care residents is a major issue
due to the enormous consequences of poor oral health, decreased psychosocial function, quality
of life and subsequent medical costs. Long term care residents with poor oral cavity health care
are more at risk for exacerbation of conditions such as heart disease, diabetes, malnutrition,
stroke, bacteremias, aspiration pneumonia, periodontal disease resulting in loss of teeth,
candidiasis (fungal infection), and squamous cell carcinoma (cancer of the mouth). In addition,
medication side effects such as dry mouth, speech and swallowing problems, tardive dyskinesia
(involuntary body movements), and gingival overgrowth contribute to oral health problems.
Lastly, a resident with poor oral cavity health care may demonstrate poor self-esteem, decreased
socialization, and due to unattended pain, resistance to staff care.
CMS also recognizes that there may be a shortage of dental practices accepting new Medicare
and Medicaid patients, and an increased need for and numbers of long term residents requiring
oral health care
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Skilled nursing facilities must provide or obtain from an outside resource, in accordance with
§483.75(h), routine and emergency dental services to meet the needs of each resident (42 CFR
§483.55(a)). Nursing facilities must provide or obtain from an outside resource, in accordance
with §483.75(h) routine dental services (to the extent covered under the State plan); and
emergency dental services.
Definitions
Surveyor guidance at F411 defines the following:
Routine dental services means an annual inspection of the oral cavity for signs of disease,
diagnosis of dental disease, dental radiographs as needed, dental cleaning, fillings (new and
repairs), minor dental plate adjustments, smoothing of broken teeth, and limited prosthodontic
procedures (e.g., taking impressions for dentures and fitting dentures).
Emergency dental services includes services needed to treat an episode of acute pain in teeth,
gums, or palate; broken, or otherwise damaged teeth, or any other problem of the oral cavity by a
dentist that required immediate attention.
Survey Implications
CMS is clarifying, in the interpretive guidelines for F411 and F412, that a state licensed dental
hygienist may operate as a provider of dental health care, provided he/she is operating within
his/her State’s scope of practice. Facilities are permitted to use the services of a dental hygienist
in providing care to residents to the extent allowed under State law.
Contact
For survey process questions on this memorandum, please contact the CMS Regional Office.
Please send policy questions related to this memorandum to dnh_triageteam@cms.hhs.gov.
Effective Date
Immediately. This policy should be communicated with all survey and certification staff, their
managers and the State/Regional Office training coordinators within 30 days of this
memorandum.
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/s/
Thomas E. Hamilton
Attachment:
Advance Copy of Revised F221, F323, F431, F411, and F412
cc: Survey and Certification Regional Office Management
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Across the country, state health
organizations, nursing homes,
private and government quality
improvement organizations
have all been studying the impact
of personal alarms on the lives of
residents in skilled nursing
homes.

Our goal is to provide the best
quality of care for our residents.
We work to ensure that their safety,
well-being and quality of life are
what they wish it to be.

Reducing and Discontinuing
Resident Alarms
The False Reassurance of
Personal Alarms

The findings, for the use of
personal alarms, have not
been positive:
“By keeping people from moving,
restraints adversely affect people’s
respiratory, digestive, circulatory
and muscular systems, contribute to
depression and isolation, and inhibit
sleeping. However, just as restraints
cause harm by keeping people from
moving, so do personal alarms.
There is no evidence to support
alarms’ usefulness in preventing
falls and injuries. In spite of that,
staff, and sometimes families,
gravitated to the use of alarms.”
~ ”Rethinking the Use of Personal Change
Alarms.” Quality Partners of Rhode Island,
state Quality Improvement Organization, under
contact with the Centers for Medicare &
Medicaid Services, 2007.

If you have any questions or
concerns regarding our goal
to reduce the use of personal alarms
on our residents, please contact our
director of nursing, administrator
and/or social services
at your convenience.

(Your facility name and
information placed here.)

Our goal is to provide the best
possible care for our residents.
A growing concern has been the
continued use of personal alarms
that attach to or are placed next to
or near the body of the resident.
We find this practice to be
intrusive and undignified to the
quality of life of our residents.
We strive to maintain as safe and
secure an environment as
possible, but the use of personal
alarms has not proven to be of
assistance in meeting this goal.

Personal alarms are alerting
devices that emit a loud warning
signal when a person moves.
The most common types are:
• Pressure sensitive pads
placed under the resident
while they are sitting on
chairs, in wheelchairs or
when sleeping in bed
• A cord attached directly
on the person’s clothing
with a pull-pin or magnet
adhered to the alerting
device

Many states are now moving
towards an “alarm-free”
environment within their
nursing homes:

“The noise produced by alarms
agitated residents so much that
residents fitted with alarms did not
move at all to avoid activating the
alarm. This put them at a greater risk
for decline. Residents with dementia
experienced an increase in agitation
when fitted with an alarm.”

Alarms have been shown to
have many negative effects on
the lives of the residents.
Alarms contribute to noise
pollution, immobility,
restrictiveness, discomfort,
restlessness, agitation, sleep
disturbance, stress, skin
breakdown and incontinence of
the residents.

~ Case Study, MASSPRO a Massachusetts
Quality Improvement Organization

• Pressure sensitive mats
on the floor
• Devices that emit light
beams across a bed, chair
or doorway.

“Alarms contributed to a lack of sleep;
they wake both the resident using one
and the roommate. After staff removed
all restraints, including alarms, falls
decreased.”
~Director of Nursing, Oakview Terrace
Nursing Home, Freeman, South Dakota

“Falls management: the next step is
moving beyond the use of alarms.”
~ Indiana State Department of Health, Falls
Management Conference, 2007

In light of this recent evidence
and to improve the lives of our
residents, we will conduct a
systematic and careful
assessment and evaluation for
the successful removal and
reduction of personal alarms
in our care center.

Empira, 2015
Fall Prevention and Elimination; Evidence Based Resources, Reports of
Practice, Professional Journal Articles, Public news reports:

Root Cause Analysis:
1. “Root Cause Analysis,” VA National Center for Patient Safety, US Department of Veterans
Affairs, http://www.patientsafety.va.gov/professionals/onthejob/rca.asp
2. “The Root Cause Analysis Handbook: A Simplified Approach to Identifying, Correcting,
and Reporting Workplace Errors,” Max Ammerman, October 2015 online in PDF
http://www.maxreadersonline.eu/7436rugo.pdf
3. “Root Cause Analysis Reports Help Identify Common Factors In Delayed Diagnosis And
Treatment Of Outpatients.” Health Affairs, Giardina, T.D., et al (2013). 32(8), 1-8.
4. “A Cross-Sectional Study on the Relationship Between Utilization of Root Cause Analysis
and Patient Safety at 139 Department of Veterans Affairs Medical Centers.” Joint
Commission Resources, Percarpio, K.B., & Watts, B.V. (2013). 39(1), 35-40.
5. “Using Root Cause Analysis to Reduce Falls with Injury in the Psychiatric Unit.” Hospital
Psychiatry, Lee, A., Mills, P.D., & Watts, B.V. (2012). 34(3), 304-11.
6. “Using Root Cause Analysis to Reduce Falls with Injury in Community Settings.” Joint
Commission Journal on Quality & Safety, Lee, A, Mills P.D., and Neily J. (2012). 38(8), 366-374.
7. “Using aggregate root cause analysis to reduce falls and related injuries.” Joint
Commission Journal on Quality and Safety, Mills, P.D., et al (2005). 31(1), 21-31.
8. “Using aggregate root cause analysis to improve patient safety.” Joint Commission Journal
on Quality and Safety, Neily, J.B., et al (2003). 29(8), 434-439.
9. “The Veterans Affairs Root Cause Analysis System in Action.” Joint Commission Journal on
Quality Improvement, Bagian, J.P., et al. (2002). 28(10), 531-545.
10. “Techniques for Root Cause Analysis,” Baylor University Medical Center, Patricia M.Williams,
BS, MT, ASCP. Vol. 14(2): pp. 154-157. April 2001.

Alarm Reduction – Sound, and Noise:
1. “Nursing Home Alarm Elimination Program: It’s Possible to Reduce Falls by Eliminating
Resident Alarms.” MASSPRO, Quality Improvement Organization for Massachusetts, Nursing
Home Initiative: 2006. Website publication: http://www.masspro.org/education.php
2. “Rethinking the Use of Position Change Alarms.” Quality Partners of Road Island, the Quality
Support Center for the Nursing Home Quality Initiative, Positional Paper, Joanne Rader, Barbara
Frank, Cathie Brady. January 12, 2007.
http://www.healthandwelfare.idaho.gov/LinkClick.aspx?fileticket=Dbip2Pr9SdI%3D&tabid=281&mi
d=2432
3. “From Institutionalized to Individualized Care. Part 1.” The detrimental use of alarms in
terms of their effects on residents: 2007 CMS satellite video broadcast training;
http://www.bandfconsultinginc.com/Site/Free_Resources/Entries/2009/7/2_Eliminating_Alarms_~_
Reducing_Falls.html

4. “Effects of a Noise Reduction Program on a Medical-Surgical Unit.,” Rebecca Taylor-Ford, et
al., Clinical Nursing Research, Vol. 17, No. 2, 74-88. May 2008.
http://www.sonoma.edu/users/c/catlin/noise%20reduction.pdf
5. “Management of Falls the Next Step . . . Moving Beyond Alarms and Low Beds.” Molly
Morand, BSN, RN, BC, Indiana State Dept. of Health, Indiana Long Term Care Leadership
Conference, June 15, 2007. Presentation repeated at the AANAC Convention, Las Vegas, NV.
October 2008.
6. CMS, Guidance to Surveyors of Long Term Care Facilities, March 2009, F252 Environment,
Interpretive Guidelines, 483.15(h) (1) “Some good practices that serve to decrease the institutional
character of the environment include the elimination of the widespread and long-term use of
audible (to the resident) chair and bed alarms, instead of their limited use for several residents
for diagnostic purposes only.”
7. “Wisconsin Success Stories in Restraint and Alarm Reduction,” Advancing
Excellence – Wisconsin Coalition for Person Directed Care. Web conference: June 18,
2009. (archived) http://www.metastar.com/web/Default.aspx?tabid=312
8. “Staff Solutions for Noise Reduction in the Workplace.” Alison Connor, RN, BSN, The
Permanente Journal, Vol. 14, No. 4. Fall 2009.
http://xnet.kp.org/permanentejournal/Fall09/StaffSolutionsNoiseReductionWorkplace.pdf
9. MI DHS, Departmental Appeals Board, Civil Remedies Division, September 30, 2009,
Docket# C-08-690, Decision# CR2011. IDR findings’ following falls with alarm use.
http://www.hhs.gov/dab/decisions/civildecisions/cr2011.pdf
10. “The Impact of Alarms on Patient Falls at a VA Community Center Living.” Poster session 2010
Annual Conference: Transforming Fall Management Practices, Department of Veterans Affairs.
11. “Strategic Approaches to Improving the Care Delivery Process, Falls and Fall Risk.” Dr.
Steven Levenson, MN Joint Coalition Statewide Training. May 2010.
12. “What’s That Noise? An Account of the Journey to an Alarm Free Culture,” by Morgan
Hinkley, Administrator, Mala Strana Health Care Ctr., Care Providers’ Quality First Award, June
2010.
13. “Eliminating Restraints including Alarms.” Pioneer Network’s Annual Convention, Indianapolis,
IN. Preconference Intensive. August 9, 2010. Carmen Bowman, MSH & Theresa Laufmann, BSN
and DON at Oakview Terrace Nursing Home, Freeman SD.
14. “Eliminating Restraints and Alarms by Engaging the Whole Person.” Action Pact Culture
Change Now Teleconference, August 20, 2010, Carmen Bowman, MSH, Theresa Laufmann,
BSN.
15. “Evidence-Based Design Meets Evidence-Based Medicine: The Sound Sleep Study.” Jo
M. Solet, PhD., et al., Validating Acoustic Guidelines for Healthcare Facilities. The Center for
Health Design, Research Coalition. 2010.
http://www.healthdesign.org/sites/default/files/Validating%20Acoustic%20Guidelines%20for%20H
C%20Facilities_Sound%20Sleep%20Study.pdf

16. “Elimination of Position-Change Alarms in an Alzheimer’s and Dementia Long Term Care
Facility,” K. Bressler, R. E. Redfern, M. Brown, American Journal of Alzheimer’s Diseases and
Other Dementias, 26(8) p. 599. 2011.
17. “Elimination of an Intervention to Increase Bed Alarm Use to Prevent Falls in Hospitalized
Patients,” R. Shorr, A. M. Mion, et al. Annuals of Internal Medicine, Vol. 157, pp. 692 – 299. 2011.
18. “Integrating the MDS 3.0 Into Daily Practice: Promoting Mobility, Reducing Falls, and
Eliminating Alarms Through Individualized Care,” Series Two, Part Four, Pioneer Network
Webinar, Joanne Rader, February 12, 2012.
19. “Leading a Fall Prevention Program Without Physical Restraints or Personal Alarms,”
Stratis Health, Quality Improvement Organization for Minnesota, Webinar Archives. April 17 & 24,
2012.
20. “Physical Restraints and Fall Prevention; Participants will identify effective strategies to
eliminating alarms without increasing their fall rate.” Healthcentric Advisors, Quality
Improvement Organization for Road Island, Long Term Care Leadership Advisory Group.
Providence, RI, April 24, 2012. http://www.healthcentricadvisors.org/events/256-long-term-careleadership-advisory-group-physical-restraints-and-fall-prevention.html
21. “Effects of an Intervention to Increase Bed Alarm Use to Prevent Falls in Hospitalized
Patients: A Cluster Randomized Trial.” Ronald Shoor, MD, et al., Annals of Internal Medicine,
Vol. 157, No 10, pp. 692-299, November 2012 “. . . alarms had no statistically or clinically significant
effect on fall-related events or physical restraint use.”
22. “Nursing Homes in State Going 'Alarm-Free,' Liking the Results.” The Day, Connecticut.
Lisa Chedekel, Published March 25, 2013.
23. “Friendship Haven Pioneers Alarm Elimination,” LeadingAge Iowa’s Communique ENewsletter, Vol. 9, Issue 10, May 15, 2013.
24. “The Buzz: Facilities Are Going Alarm Free.” American Medical Directors Association Journal,
Vol. 14, No. 8, Pp. 1 & 7, August 2013.
25. “Adverse Health Events in Minnesota,” Tenth Annual Public Report, Minnesota Department of
Health, Page 106. January 2014 http://www.health.state.mn.us/patientsafety/ae/2014ahereport.pdf
26. “Quality Improvement in Nursing Homes Testing An Alarm Elimination Program,” Neva
Crogan, PhD. Alice Dupler, JD. Journal of Nursing Care Quality, Jan-Mar 2014, 29(1): pp. 60-65.
http://www.researchgate.net/publication/258055547
27. “Alarm Fatigue: The Human-System Interface.” Clinical Nurse Specialist: The Journal for
Advanced Nursing Practice, Lilly M. Guardia-LaBar MS, RN, Elizabeth Ann Scruth PhD, MPH,
Judy Edworthy PhD. et al. June 2014, Volume 28 Number 3, pp. 135 – 137.
28. “Nursing homes find bed, chair alarms do more harm than good,” Boston Globe, Steve
Maas, March 13, 2015 https://www.bostonglobe.com/business/2015/03/12/nursing-homes-findbed-chair-alarms-more-harm-than-good/DRDPznq6wtv8OtMNXufiJM/story.html
29. “Best Practices for Reducing or Eliminating Alarm Use in Nursing Homes,” Connecticut
Culture Change Coalition, March 15, 2015 http://www.ctculturechange.org/index.php/alarms/

30. “Alarms: The New Deficient Practice? Eliminating Alarms and Preventing Falls by
Engaging with Life,” Teresa Laufmann, RN, Carmen Bowman, MHS, Published by Action
Pact, April 2015 http://actionpact.com/index.php/product/eliminating-alarms-and-reducing-fallsby-engaging-with-life

Balance, Strength, Exercise, Activity:
1. “Exercise Training for Rehabilitation and Secondary Prevention of Falls in Geriatric Patients
with a History of Injurious Falls.” K. Hauer, PhD., et al., Journal of the American Geriatric Society,
Vol. 49, pp. 10 – 20. 2001.
2. “Muscle Weakness and Falls in Older Adults: A Systematic Review and Meta-Analysis.” J. D.
Moreland, PhD., et al., Journal of American Geriatric Society, Vol. 52, pp. 1121 -1129, 2004.
3. “Fall Incidence in Frail Older Women After Individualized Visual Feed-back Balance
Training,” S. Sihvonen, PhD., Gerontology, Vol. 50, pp. 411 – 416. November/December 2004.
4. “Tai Chi and Fall Reductions in Older Adults: A Randomized Controlled Trial.” F. Li, PhD.,
et al., Journal of Gerontological and Biological Sciences, February; 60(2):187-94, 2005.
5. “Balance Training Program is Highly Effective in Improving Functional Status and Reducing
the Risk of Falls in Elderly Women with Osteoporosis.” MM. Madureira, PhD., et al.,
Osteoporosis International, Vol. 18, pp. 419 – 425, 2007.
6. “Effective Exercise for the Prevention of Falls in Older People: A Systematic Review and
Meta-Analysis.” Catherine Sherrington, PhD., et al., Journal of American Geriatric Society, Vol. 56,
pp. 2234 – 2243, 2008.
7. “Not Preventing Falls – Promoting Function,” Sarah H. Kagan, RN, PhD. and Alice A. Puppione
MSN, RN, Geriatric Nursing, Vol. 32, No. 1, p. 55 - 57. January/February 2011.

Correct Bed Heights, Chair Heights, Sit to Stand, Movement:
1. “The relative importance of strength and balance in chair rise by functionally impaired
older individuals.” M. Schenkman, et al., Journal of the American Geriatrics Society, 44(12),
1441-1446. 1996.
2. “Revolutionary advances in adaptive seating systems for the elderly and persons with
disabilities that assist sit-to-stand transfers.” R. F. Edlich, (2003). Journal of Long-Term
Effects of Medical Implants, 13(1), 31-39. 2003.
3. “Influence of the relative difference in chair seat height according to different lower thigh
length on floor reaction force and lower-limb strength during sit-to-stand movement.” T.
Yamada, et al., Journal of Physiological Anthropology & Applied Human, Science, 23(6), 197203. 2004.
4. “Association between subject functional status, seat height, and movement strategy in sitto-stand performance.” C. Mazza, et al., Journal of the American Geriatrics Society, 52(10),
1750-1754. 2004.

5. “Bed and Toilet Height as Potential Environmental Risk Factors,” Elizabeth Capezuti, et al.,
Clinical Nursing Research, 17(1), 50-66. 2008.
6. Equipment Issues and Fall Prevention in Residential Care, Townsend, Robin, et al., 2010.
http://fallssa.com.au/documents/hp/TOWNSEND_Equipment_+_Falls_RAC.pdf

Reducing Bedside Floor Mats:
1. “Tips and Tricks for Selecting a Bedsize Floor Mat.” S.P. Applegarth, Tampa, FL: VISN 8
Patient Safety Center of Inquiry, 2004.
2. “The Hazards of Using Floor Mats as a Fall Protection Device at the Bedside.” A.K. Doig,
and J.M. Morse, Journal of Patient Safety. 6(2):68-75, June 2010.
3. “Bedside Floor Mats, Risky for Patient Falls,” American Hospital Association Resource
Center Blog, June 24, 2010. http://aharesourcecenter.wordpress.com/2010/06/24/bedside-floormats-risky-for-patient-falls/

4. “Staff and Patient Safety: Issues surrounding the use of fall-injury-protection bedside floor
mats at a large southeastern VA medical center community living center,” Human Factors
and Ergonomics in Manufacturing & Service Industries, Melville Bradley. Volume 22, Issue 1,
Pages 32 – 38, January/February 2012. http://onlinelibrary.wiley.com/doi/10.1002/hfm.20279/full

Hip Protectors:
1. “Effectiveness of hip protectors for preventing hip fractures in elderly people: systematic
review.” British Medical Journal, 332:571, March 2006.
2. “Efficacy of a Hip Protector to Prevent Hip Fracture in Nursing Home Residents.” Douglas
P. Kiel, MD, MPH, et al. JAMA. 298(4):413-422, July 2007.
3. “Hip Protector Implementation Toolkit, VISN 8 Patient Safety.” Tatjana Bulat, MD, et al. May
2010. www.visn8.va.gov

Environmental Design:
1. “Environmental & Communication Assessment Toolkit,” Jenifer Brush, Jon Sanford, et al.,
Health Professional Press, 2012. www.healthpropress.com
2. “Energize Your Interior Design for Powerful Person-Centered Outcomes,” Lorraine G. Hiatt,
Pioneer Network Annual Conference, Current Session A4, 2012.
3. “Aging Research, Design Education, and the Perceptual Limits in Seniors Housing Design:
Development of a Research-Based Design Model for Better Aging Environments,” Steven
J. Orfield, Orfield Lboratories, Senior Housing & Care Journal, Vol. 21, No. 1, pp. 136 -144. 2013.

