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              Prevention of Falls in Hospitalized and Institutionalized Older People:                                                                       
Falls are among the most common incidents reported in hospital settings. Risk factors include age, gait or balance impairment, sensory or cognitive impairment, environmental hazards, and previously fallen. Despite the common occurrence of falls, there are few hospital or other institution-based randomized controlled trails of falls interventions. In Chapter 26, Agostini et al briefly evaluate five prominent falls prevention programs among community-dwelling and hospitalized elders. These programs include (1) identification bracelets for high-risk patients, (2) interventions that decrease the use of physical restraints, (3) bed alarms, (4) special hospital flooring materials to reduce injuries from patient falls, and (5) hip protectors to prevent hip fractures. They are evaluated based on the opportunities for impact, evidence for effectiveness, potential for harm, and implementation costs.
Quick Facts:	
50% of 1.7 million nursing home residents fall at least once a year, resulting in serious injury in about 10% of residents
In 1994, the total cost of falls injuries for adults aged 65 and older was estimated at $20.2 billion
20% of people sustaining hip fractures become non-ambulatory and only 14-21% recover their ability to carry out ADLs
Difference in cost of caring for an individual up to a year after a hip fracture is between $16,300 and $18,700
In 1991, Medicare expenditures for hip fractures were $2.9 billion
Reference:
Agostini, Joseph V., Dorothy I Baker, and Sidney T. Bogardus. “Prevention of Falls in Hospitalized and Institutionalized Older People” Chapter 26 in Making Health Care Safer: A Critical Analysis of Patient Safety Practices by The Agency for Healthcare Research and Quality. July 2001.  http://www.ahrq.gov/clinic/ptsafety/chap26a.htm         
Hip protectors improve falls self-efficacy:
Does the use of hip protectors affect an individual’s fear of falling and falls self-efficacy (belief in their own ability to avoid falling). A randomized controlled trial in aged-care health services in Sydney, Australia tests this question. 131 women aged 75 years or older who had two or more falls or one fall requiring hospital admission in the previous year and who live at home were included. Sixty-one subjects were in the intervention group and 70 in the control group. An adherence nurse encouraged use of external hip protectors. At the time of enrollment into a wider study examining the effect of hip protectors on hip fractures, participants recruited at home completed an assessment of fear of falling and falls efficacy as measured by the Falls Efficacy Scale and the Modified Falls Efficacy Scale. At 4-month follow-up, these scales were re-administered by a blinded observer (who was not aware of the allocation of the participant to intervention or control groups). Hip protectors improve falls self-efficacy. As users of hip protectors feel more confident that they can complete tasks safely, they may become more physically active and require less assistance with activities of daily living. 
Quick Facts:
43% of subjects using hip protectors at the end of the study had a fear in falling 
57% of the control group at the end of the study had a fear in falling 
Hip protector users had greater improvement in falls self-efficacy at follow-up
Reference:
Cameron ID. Stafford B. Cumming RG. Birks C. Kurrle SE. Lockwood K. Quine S. Finnegan T. Salkeld G. “Hip protectors improve falls self-efficacy.” Age & Ageing. Jan 2000, 29(1): 57-62.
Exercise in the prevention of falls in older people:
Falls cause 90% of hip fractures. The current cost of hip fractures in the US is estimated to be about 10 billion dollars. Age-related changes in physiologic systems (somatosensory, vestibular and visual), which contribute to the maintenance of balance, are well documented in older adults. These changes coupled with age-related changes in muscle and bone, are likely to contribute to an increased risk of falls. The integrated rehabilitation-based model of fall risk factors reveals multiple sites for interventions that may reverse fall risk factors. Regular exercise may be one way of preventing falls and fall-related fractures. On the basis of 9 randomized controlled studies conducted since 1996, exercise appears to enhance fall prevention in older adults, significantly reducing the incidence of falls compared with control groups. Current limitations such as inconsistencies in the measurement of key dependent and independent variables do not, at present, permit a meta-analysis of intervention trials. Further investigation, using trials designed with the current limitations in mind, is necessary to establish the optimum exercise program to maximize fall prevention in older adults.
Reference:
Carter, ND. Kannus P. Khan KM. “Exercise in the prevention of falls in older people: a systematic literature review examining the rationale and the evidence.” Sports Medicine. 2001. 31(6): 427 – 438.
Exercise and older patients: guidelines for the physician:
Sedentary persons who improve their physical fitness are less likely to die of all causes and of cardiovascular disease than are those who remain sedentary. There now exists a wealth of data demonstrating that physical activity and exercise may ameliorate disease and delay decline in function in the geriatric population. We review evidence that exercise can improve body composition, diminish falls, increase strength, reduce depression, reduce arthritis pain, reduce risks for diabetes and coronary artery disease, and improve longevity. However, many healthcare professionals do not feel adequately prepared to design and prescribe exercise programs for their patients. This review provides a basic overview of the benefits of exercise in the geriatric population and guidelines indicating how to prescribe and facilitate adherence to an exercise program. Healthcare providers are strongly encouraged to promote a less sedentary lifestyle for older patients, which may augment quality of life in these older individuals.
Reference:
Christmas C. Andersen RA. “Exercise and older patients: guidelines for the physician.” Journal of the American Geriatrics Society. Mar 2000, 48(3): 318-24.
An impact evaluation of a falls prevention program among older people:
The goal of the evaluation study was to assess the impact of peer-presented education sessions on falls related attitude, knowledge and behavior of older people. The non-randomized pre-test post-test evaluation was undertaken on the Bellarine Peninsula in Victoria, Australia. Baseline, three and twelve months follow-up data were collected for 107 individuals who attended the education sessions and 116 controls, matched by age range and sex. The groups were not equivalent at baseline, with the intervention group having a greater knowledge about falls and falls prevention. Analyses that controlled for baseline differences showed that those who attended the education sessions maintained a greater knowledge of factors that prevent falls at 12 months follow-up. The intervention group also made more changes in and around their home to prevent falls by 3 and 12-month follow-ups. Younger participants who reported a previous history of falls and having taken action to prevent falls were most likely to take additional action. The results elucidate the major benefit in providing education programs, with voluntary attendance, in reducing falls and increasing fall awareness and prevention among the elderly.
Reference:
Deery HA. Day LM. Fildes BN. “An impact evaluation of a falls prevention program among older people.” Accident Analysis & Prevention. May 2000, 32(3): 427-33.
Guidelines for the prevention of falls in people over 65:
Feder et al. developed a set of guidelines for several different groups within the community. The guidelines stressed the importance of a multifaceted intervention program which included exercise aimed at improving balance, lower extremity strength, and range of motion. The most relevant recommendations centered on residential settings, such as nursing homes. For nursing home patients the guidelines suggest implementing a program of risk assessment and offering hip protectors to all patients. The facilities participating in the hip protector program will be implementing a risk assessment using the guidelines in the Fall Prevention and Management handbook produced by the VHA National Center for Patient Safety, and will be providing each of the residents in the study with hip protectors. The hip protector study will be studying the durability and usability of various models of protectors in a setting with a hip protector program, which is developed by the facility.
Quick Facts:
Definition of Fall: a sudden, unintentional change in position causing an individual to land at a lower level, on an object, the floor, or the ground, other than as a consequence of sudden onset of paralysis, epileptic seizure, or overwhelming external force
Research is still needed in the following areas: further hip protector trials, validation of risk assessment as a guide to intervention, economic evaluations of interventions, and trials.
Reference:
Feder G, Cryer C, Donovan S, et al. Guidelines for the prevention of falls in people over 65. British Medical Journal (BMJ). Oct 2000, 321: 1007-1011.
Fall risk factors in Parkinson’s disease:
Parkinson's disease (PD) is a neurodegenerative disorder characterized by tremor, rigidity, bradykinesia, gait disturbance, and postural instability. Patients with PD suffer frequent falls, yet little research has been done to identify risks specific to PD patients. The objective of this study was to identify the risk factors associated with falls for PD patients through the collection of demographic, environmental, and medical information as well as fall diaries completed during a 3-month period. Patients with a diagnosis of idiopathic PD, with and without falls, were included in the study provided they could stand and walk and had no other condition that could predispose them to falls. Of the 118 participants, 59% reported one or more falls. A total of 237 falls were reported. Duration and severity of PD symptoms, particularly freezing, involuntary movements, and walking and postural difficulties, were significantly associated with an increased risk of falls. Other factors associated with falls were postural hypotension and daily intake of alcohol. Forty percent of falls resulted in injury, but serious injury was rare. The findings have implications for reducing the risk of falls through patient education.
Reference:
Gray P. Hildebrand K. “Fall risk factors in Parkinson’s disease.” Journal of Neuroscience Nursing. Aug 2000, 32(4): 222-8.
Guidelines for the prevention of falls in older persons:
The American Geriatrics Society, British Geriatrics Society and American Academy of Orthopedic Surgeons Panel on Falls Prevention developed a set of guidelines to assist in the assessment and management older patients who are at risk for falling. The recommendations are divided into categories and graded based on the methodology of the research and the strength of the recommendations. The categories cover fall risk assessment, multifactorial interventions and specific single recommendations and comments about potential interventions that have not been as thoroughly studied. In addition, the panel outlines recommendations for future research relating to falls.
Reference:
"Guidelines for the prevention of falls in older persons." Journal of the American Geriatrics Society, 2001. 49:665-672
Predicting slips and falls considering required and available friction:
This study investigated the relationship among measurements of friction, the biomechanics of gait, and actual slip and fall events. The goal was to develop a method for estimating the probability of slips and falls based on measurements of available friction and required friction. Five subjects wearing safety harnesses walked down a ramp at various angles on dry, wet or soapy conditions. Ramp angles of 0 degree, 10 degrees and 20 degrees were used. The dynamic coefficient of friction (DCOF) of shoe, floor surface and contaminant interfaces was measured. Required friction was assessed by examining the foot forces during walking trials when no slips occurred. Slips with recoveries and slips resulting in falls were recorded and categorized using a high-speed video camera. These data were then incorporated into a logistic regression to model the probability of a slip or fall event occurring based on the difference between the COF required by the foot forces generated and the measured DCOF. 
Quick Facts:
Results showed number of slip and fall events increased as difference between the required COF and the measured DCOF increased
DCOF = .40 is the cut-off for a safe environment according to British Standards Institute
Subjects involved in the study were found to be highly capable of evaluating the slipperiness of a shoe, floor, or contaminant interface
Relationship between frictional requirements of walking and measured friction of the shoe, floor or contaminant interface can be used to predict slips and falls.
Reference:
Hanson JP. Redfern MS. Mazumdar M. “Predicting slips and falls considering required and available friction.”  Ergonomics. Dec 1999, 42(12): 1619-33.
Exploring the relationship between cultural values, beliefs, and practices and patient falls:
Patient falls have been a concern in North American healthcare for many years. Studies have examined environmental, clinical, and patient variables for purposes of risk identification and fall reduction, primarily in the context of Western societies. An investigation at King Faisal Specialist Hospital and Research Center in Riyadh, Saudi Arabia, began in 1993 to determine whether commonly reported risk factors apply to the Saudi patient population and whether cultural values, beliefs, and practices such as the performance of ablution before prayer, fasting during the holy month of Ramadan, and the need for socialization influence the rate of patient falls. The study included all inpatients (N = 379) who fell during a 3-year period.
Reference:
Hilliard DJ. Frederick L. Tierney-Gumaer R. Simpson MJ. “Exploring the relationship between cultural values, beliefs, and practices and patient falls: a Middle Eastern study.” Journal for Healthcare Quality: Promoting Excellence in Healthcare. Jan-Feb 1999, 21(1): 42-8.
Prevention of Hip fracture in Elderly People with the use of a Hip Protector:
The authors investigated the effect of an anatomically designed external hip protector on the risk of these age-related fractures. 1801 ambulatory but frail elderly adults (1409 women and 392 men; mean age, 82 years) were randomly assigned to a group that wore hip protectors or a control group. Fractures of the hip and all other fractures were recorded until the end of the first full month after 62 hip fractures had occurred in the control group. The risk of fracture in the two groups was compared, and in the hip-protector group the risk of fracture was also analyzed according to whether the protector had been in use at time of fall. It was found that the risk of hip fracture can be reduced in frail elderly adults by the use of an anatomically designed external hip protector.
Quick Facts:
13 patients in hip protector group had a fracture during the study, with a fracture rate of 21.3 per 1000 person-years
67 patients in control group had a fracture during the study, with a fracture rate of 46.0 per 1000 person-years
Risk of pelvic fracture was slightly but not significantly lower in the hip-protector group than in the control group (2 subjects and 12 subjects, respectively, had pelvic fracture
4 patients in hip protector group had a hip fracture (among 1034 falls) while wearing the protector 
9 patients had a hip fracture (among 370 falls) while not wearing the protector.
Reference:
Kannus P. Parkkari J. Niemi S. Pasanen M. Palvannen M. Jarvinen M. Vuori I. “Prevention of Hip fracture in Elderly People with the use of a Hip Protector.” The New England Journal of Medicine. Nov 23, 2000, 343(21), 1506-13.
Reducing falls and fall related injuries in the VA system:
A multi-facility quality improvement effort involving 31 teams tracked fall and injury rates, and reported on the interventions implemented for eight months. Major injury rate from falls dropped 62% from 2.14 major injuries per 100 falls to .82 major injuries per 100 falls after project completion.
Quick Facts:
Average reduction of 40.9 major injuries per month
Direct cost savings between $667,569 and $765,934 per month
Toileting interventions reduced major injury rates during the project by 2.7 falls per 100, which was well above the average reduction rate
Team performance was positively correlated with signage, post-fall assessment, environmental safety, and toileting programs.
Reference:
Mills PD. Waldron J. Quigley PA. Stalhandske E. Weeks WB. “Reducing falls and fall related injuries in the VA system.” Journal of Healthcare Safety. 2003, 1:25-33.
A prospective study to identify the fall-prone patient:
A prospective study in 16 patient care units in two institutions was conducted to assess patients' risk of falling. Three types of patient care units were utilized (acute medical and surgical, long term geriatric and rehabilitation areas), with 2689 patients over a 4-month period rated daily for fall risk using the Morse Fall Scale. Differences in mean fall score were evident between the acute care areas and the long term and the rehabilitation areas. Examination of the scores in the acute care institution by length of stay, showed different patterns of fall risk; the mean score of the long term patients showed less variation and higher scores. Patients' falls were analyzed by fall score and type of fall. All types of falls (anticipated physiological, unanticipated physiological and accidental), and the severity of injuries increased, with increasing scores indicating clinical validity of the scale.
Reference:
Morse, Janice M., C. Black, K. Obverse, and P. Donahue. "A prospective study to identify the fall-prone patient." Soc Sci Med. 1989. 28(1): 81-86.

Falls in the geriatric patient:
Falls are common in the geriatric and older adult population, often causing significant morbidity or mortality. The geometry of the human body in motion requires a highly functional individual to remain balanced and upright under a variety of conditions and perturbations. Balance in this population is adversely affected by intrinsic and extrinsic factors. Medications' therapeutic and side effects frequently contribute to falls. An aggressive approach to falls reduction, including eliminating balance-altering medication, obtaining sub-specialty and balance evaluations when warranted, and requesting home safety assessments is advocated in this review of the current concepts and literature.
Reference:
Przbelske RJ. Shea TA. “Falls in the geriatric patient.” Wisconsin Medical Journal. 2001, 100(2): 53-6.
A multi-factorial intervention to reduce the risk of falling among elderly people living in the community:
The authors investigated whether the risk of falling in the elderly could be reduced by modifying known risk factors. A sample of 301 men and women, at least 70 years old, living in the community, who had at least one of several risk factors for falling, were given either a combination of adjustment in their medications, behavioral instructions, or exercise programs aimed at modifying their risk factors.  During one year of follow-up, 35 percent of the intervention group fell, as compared to 47 percent of the control group.  The authors conclude that multiple-risk-factor intervention strategies resulted in significant reduction of falling among elderly persons in the community.
Reference:
Tinetti, Mary E. Baker, Dorothy I. McAvary, Gail. Claus, Elizabeth B. Garrett, Patricia. Gottschalk, Margaret. Koch, Marie L. Trainor, Kathryn. Horwitz, Ralph I. “A multi-factorial intervention to reduce the risk of falling among elderly people living in the community.” The New England Journal of Medicine. Sept 1994, 331(13): 821-827.
