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Abstract

Falls are a leading cause of death among the older adult population.  Numerous falls, while not resulting in death, cause a variety of significant injuries to the elderly.  Research has shown the efficacy of multiple methods to reduce the risk of falls and subsequent costs related to injury and increased duration of stays in health care facilities.  The use of multifactorial approaches, pharmacological review, exercise regimens, education and supplemental vitamins are researched and reviewed.  All methods have positive potential effects for reducing the total number of falls among the elderly. 

Evidence-Based Practice for Fall Prevention in the Elderly Population


According to the Centers for Disease Control and Prevention (2009), more than one third of adults age 65 and older fall each year in the United States.  Thirty percent of falls cause injuries requiring medical treatment.  Among older adults, falls are a leading cause of death.  Twenty to thirty percent of people who fall suffer moderate to severe injuries such as bruises, hip fractures, or head traumas.  These injuries can make it difficult for elderly persons to get around and limit independent living.  Ten percent of fatal falls for older adults occur in hospitals.  Patient falls are among the most common occurrences reported in hospitals.  Fall related injuries recently accounted for 6 percent of all medical expenditures for people age 65 and older.  Using multiple methods can reduce falls in older adults.  Evaluating current medications can contribute to falls.  With the assistance of a physician or pharmacist, medications can be adjusted to decrease the risk of falls.  Vitamin D can be added to supplement diet to increase both strength and balance.  Using safety tools to evaluate inpatient fall risks can be an important tool to prevent falls.  Additionally, patients participating in tai chi exercise programs improve strength, balance, and stability.

The Problem

The financial burden and adverse consequences associated with patient falls are among the most serious risk management issues facing hospitals across the country.  Although it may not be possible to prevent every fall, most falls are preventable.  Each fall prevented is one less potential injury, fracture, head trauma, or death.  The research question is what is the best practice for reducing the risk of patient harm resulting from falls.  The aim of this study is to prevent as many falls as possible, thereby preserving mobility, quality of life, and the independence of patients.

The Best Evidence to Prevent Falls


Nurses have a responsibility to base their practice and interventions with clients upon research practice.  Numerous areas have been researched in order to study the best evidence based practice to reduce fall rates among the older populations.  The use of multifactorial programs, exercise programs utilizing Tai Chi, implementation of supplemental Vitamin D, and communication regarding falls will be reviewed for efficacy at fall prevention.

Multifactorial


Rubenstein and Josephson (2006) reviewed the latest evidence on fall interventions.  The study by Rubenstein and Josephson found the most successful prevention program is multifactorial.  This includes a multidimensional fall risk assessment, exercise interventions, education, and environmental modification.  


Analysis of multifactorial evidence.


Rubenstein and Josephson (2006) carried out a systematic review on the effectiveness of fall prevention strategies.  This systematic review provided the evidence that multifactorial interventions are the most successful prevention program.  The multidimensional fall risk assessment includes a history of fall circumstances, review of medications and medical conditions, mobility assessment, examination of vision and hearing, as well as balance and gait screenings.  Multidimensional fall risk assessment usually is performed in a clinical setting, such as a hospital or nursing home, often by a multidisciplinary team.  Following the assessment, a detailed plan for therapy is developed and implemented.  Gait and transfer training along with assistive device training and fitting is provided by physical therapists.  Occupational therapists obtain and teach the use of assistive devices.  Doctors review medication regimens, especially psychotropic drugs and anticoagulants, and reduce overall medication use whenever possible.  Doctors also treat overall medical conditions, such as cardiovascular, neuromuscular, or musculoskeletal disorders, as well as bowel or urinary urgency.  There is sufficient evidence that exercise reduces the risk of falling when included as part of a multifactorial intervention program.  Exercise can improve fall risk factors such as muscle weakness, poor balance, and gait impairment in healthy and impaired older adults.  Exercise models include group exercise programs, home exercise programs, and tai chi. Another aspect of the multifactorial assessment includes education.  Patients must be reminded that while taking medications, or in an unfamiliar environment, or while receiving tests and procedures chances of weakness and higher probability of falls are much increased.  Patients also need to be taught when to call for help.  Environmental assessment and modification is used as a means to identify potential hazards and modify the environment to improve mobility and safety.  Every staff member should be able to identify environmental hazards and take action immediately.  Environmental hazards include such things as a wet or slick spot on the floor, too low or bright lighting, wrinkled carpet, unfamiliar surroundings, and improper clothing and footwear.  Basic environmental interventions such as cleaning up spills, eliminating clutter, providing adequate light, and helping patients put on appropriate clothing and footwear apply to everyone in healthcare facilities. 
Pharmacological

           A study conducted by pharmacists Beasley and Patatanian (2009) found that a pharmacy fall prevention program is an integral part of a multidisciplinary approach to reduce patient harm from falls.  A pharmacological fall prevention program utilizes a system called the Medication Fall Risk Score (MFRS).  Upon admission to a healthcare facility, a clinical pharmacist reviews the admitted patient’s medication regimen and uses the MFRS system (see appendix A) to identify high-risk patients for falls.  If the patient’s total MFRS score is 6 or higher, the medication list needs to be further evaluated by the clinical pharmacist.  A recommendation will then be made to the physician for review and further action.  The clinical pharmacist should review the medication list daily.


Analysis of pharmacological evidence.

Beasley and Patatanian conducted a quantitative study at Mercy Health Center (MHC) in Oklahoma City, Oklahoma.  MHC is a 351 bed, full service tertiary community hospital.  It serves approximately 300 inpatients per day.  Since October 2005, the pharmacy and nursing personnel have consistently utilized the pharmacy fall prevention program.  Based upon 3-year (2005-2007) data collected on patient falls, the injury fall rate and total fall rate have decreased.  This study suggests that both nursing and pharmacy assessments need to be completed at the time of the admission to reduce the number of patient falls.

Tai Chi


Exercise improves the overall health of an individual and can also improve strength, flexibility, and overall confidence.  The National Center for Injury and Prevention, a division of the Centers for Disease Control and Prevention, recommends low impact exercise programs to improve balance and stability to prevent falls.    According to The National Center for Injury Prevention and Control (2008) exercise is “the only intervention that by itself reduces falls among older adults” (p.9).  Ideally, programs should be provided by a certified trainer with experience in teaching older adults, be ongoing and offered twice weekly, and participants’ skills should be assessed frequently throughout the program.  Patients should be taught how non-strenuous exercise can help them gain balance stability, and flexibility, thus reducing falls (National Center for Injury Prevention and Control, 2008).  An increasingly popular method of exercise for older adults is tai chi. This is a form of martial arts combining both stretching and strengthening exercises.  Tai chi centers on purposeful, slow movements while deep breathing.


Analysis of tai chi evidence.


 Choi, Moon, and Song (2005) used a quasi-experimental design to examine the changes in those who participated in a 12-week tai chi program.  Specifically, the study looked at participants’ balance, flexibility, fall avoidance efficacy, and mobility before and after using a 12-week tai chi program.  Participants were at least sixty years old and were not participating in a tai chi exercise regimen.  They also had one of the following criteria: impaired gait, impaired balance, history of falling within the last year, postural hypotension, or the use of four or more prescription drugs.  Sixty-eight adults chose to participate in the research study.  They were divided into two groups.  The control group continued with their regularly scheduled type of exercise.  The research group attended a tai chi exercise class three times a week with a certified tai chi instructor.  Participants were given a pre-test and a post-test to determine improvements in flexibility, knee and ankle muscle strength, and mobility.  Results showed that there were improvements in strength, flexibility, and mobility.  Although the difference in the groups was not extremely significant in regards to falls, the experimental group had significantly more confidence in fall avoidance.


A second study, a randomized control trial with a waiting list control group, looked at the relationship between tai chi and fall prevention and was a large-scale study involving over 700 participants.  This study was done in the community with relatively healthier older adults who were older than sixty, had not practice tai chi within the last year, and were currently living in the community (Voukelatos, Cumming, Lord and Rissel, 2007).  This study was aimed at the community in an attempt to replicate how an older adult would normally access a tai chi class.  Because of this, the participants sought a community based tai chi class and participated hourly, once a week for sixteen weeks.  The tai chi instructors had to have at least five years experience teaching tai chi or have completed an accredited training course, have experience teaching exercise to older adults, and instructors taught a variety of tai chi styles.  Results from this study showed a decrease in falls in the participants who attended a weekly tai chi class compared to the control group who were placed on a 24-week waiting list.   Balance tests performed showed improvements in 5 out of 6 categories.  Overall, the rate of falls was lower in the intervention group 16-weeks and 24-weeks after tai chi classes had ended (Voukelatos et al., 2007).

Vitamin D Supplementation


Vitamin D deficiency is very common among older adults and has been positively linked to multiple factors increasing the potential for falls.  Risks for falls include reduced muscular strength, impaired neuromuscular coordination, and increased body sway (Burleigh, McColl, & Potter, 2007).  Research has shown a strong correlation between the serum 25-hydroxy-vitamin D level with quadriceps strength and balance (Dhesi, Jackson, Bearne, Moniz,, Hurley, Swift, & Allain, 2004).  Both strength and balance according to Dhesi et al. (2004) are potential predictors for the risk of falls and non-vertebral fractures.  Two research studies are examined to determine the efficacy of vitamin D supplementation to reduce the risk of falls.


Analysis of vitamin D supplementation evidence


Dhesi et al. (2004) conducted a randomized, double blind, placebo-controlled study of patients attending a fall clinic between 1999-2001.  Recruitment for the study occurred over a two-year span to minimize the effects of seasonal changes on vitamin D fluctuation.    Patients were recruited for the study if they had low serum vitamin D levels but normal bone biochemisty.  All participants were over the age of 65, lived independently, and had at least one fall eight weeks prior to the study.  In total 543 patients were assessed initially for eligibility to be included in the research.  Patients were then excluded based upon a number of criteria including frailty, cognitive impairment, excessive alcohol intake, and unwillingness to participate in the research.  However, the greatest number of patients, 364 in total, was excluded due to already receiving vitamin D supplementation.  The final randomized trial group consisted of 139 patients who then received baseline assessments.  These included testing of neuromuscular parameters, functional performance, psychomotor function, postural stability, and quadriceps strength.  Patients were randomized in blocks of 20 using computer randomization programming.  Patients receiving active treatment were given an intramuscular injection of 600,000 IU of ergocalciferol, while placebo recipients had an equivalent volume of normal saline injected.  Results of the study found that vitamin D supplementation improves functional performance, balance, and reaction time.  It does not improve muscle strength, but positively effects neuromuscular coordination reducing the overall number of falls.


A second study conducted by Broe, Chen, Weinberg, Bischoff-Ferrari, Holick, and Kiel (2007), also reviewed the effects of vitamin D supplementation.  This research was conducted in a nursing home setting in Boston, Massachusetts.  Participants included 124 long-term care residents having a life expectancy greater than 6 months, the ability to swallow, and those who had resided in the facility longer than 3 months.  Reasons for exclusion from the study included the current use of certain mediations, severe mobility limitations, or a previous fracture within the prior 6 months.  The average age of participants was 89.  A 5 month long, double blind, placebo-controlled study was conducted to compare the use of four doses of oral vitamin D with a placebo to prevent falls.  Participants received oral vitamin D in doses of 200 IU, 400 IU, 600 IU, and 800 IU, or they received a placebo tablet.  All of the pills were packaged identically in blister packs and had identical physical appearances and taste.  Participants were randomly placed into blocks of 15 through computer programming.  The results of this study were also compared to the results of an earlier randomized trial.  The participants who took 800 IU of vitamin D were found to have fewer falls and had a 72% lower fall rate than the placebo group.  The only observed effects of this study were in the group of participants taking the 800 IU supplement.  It is recommended that patients’ serum concentration of vitamin D be maintained between 28-32 ng/ml to maintain optimal bone health.  The participants in this research who received the 800 IU supplement were found to have a mean serum concentration of 29.95 ng/ml.  According to the researchers, a higher serum 25-hydroxy-vitamin D level has been positively related to improved musculoskeletal function.  More research into the effects of vitamin D to decrease the risk of falls in the elderly is vital, due to the fact that current dietary recommendations is for daily intake of only 600 IU for adults over the age of 70.

Increased Staff-Patient Communication/Education


The potential risk factors related to patient falls have also been attributed to inadequate staff-patient communications/education. Upon admission at Saint Francis Hospital in Evanston, Il., these risk factors were thought to be reduced due to the staff-patient interviews that identified each particular patient’s fall risk factor. A professional multilingual-multicultural service was available for effective communication with the diverse population found at the facility. But following an incidence of a fall, new factors were discovered that contributed to these falls that were missed during the initial interview.  Thus a reassessment was conducted and it was determined new protocols were indicated. What became apparent was that increased, more concise and more individualized care plans with increased staff communication to prevent falls was vital (Dacenko-Grawe, Holm, 2008).


Analysis of increased staff-patient communication/education.

At Saint Francis Hospital (SFH), a diverse acute care facility situated in a suburb of Chicago, Illinois, an increase of inpatient fall rates was found for the first nine months of 2002. This placed the hospital above the national average for inpatient falls. It was determined that an immediate fall prevention program was crucial and thus The SFH Fall Prevention Protocol was implemented. An investigation of the surrounding area health institutes partnered with SFH, found that the Morse Scale (Morse, 2000), the Schmid Scale (Schmid, 1990), or an assessment tool exclusive to the individual hospital were most often used to identify fall risk factors. Saint Francis chose to develop its own assessment tool, The SFH Safety Assessment tool, which scored the patient in 10 areas rather than just identify these problem risk factors. The areas included: history of falls, age 65 and older, impaired cognition, active bowel preparation, activity intolerance, elimination, impaired mobility, sensory deficits, medications and sleep patterns (Dacenko-Grawe, Holm, 2008). Patient risk point scores ranged from 0 to 95. Any patient with a score above 25 was considered a high risk for falls and the SFH Fall Prevention Protocol was implemented. Once executed the information from this protocol was shared with every employee working with the patient and not just shared amongst the professional staff. Orange wristbands were applied to the patient and an autumn leaf placed on the hospital room door to bring focus to these patients at high risk for falls. The meanings of the orange bracelet and fall leaves were also shared with every personnel involved in this patients care and patients environment. Sharing this accountability of observing at risk patients with all staff members involved in the care of these patients and not just those who are in direct care has shown a decline in the number of falls. 

In order to evaluate the effectiveness of this new implemented Fall Prevention Protocol, a Fall Quality Assessment tool (Fall QA), was developed to collect data and used along with incident reports filed on patients who sustained a fall while hospitalized at SFH (Dacenko-Crawe, 2008). By using the Fall Prevention Protocol a marked decline in the number of falls sustained by at risk patients. The data compilation began with the initiation of the study on October 1, 2002 thru the following year ending on September 30.  It continued to be assembled for a 5 year period with the collection of data beginning and ending annually on the same dates. In 2002 the number of patient falls was shown to be 255 per 1000 patients. By the year 2005 the fall rate had declined to 123 per 1000 patients. Each year the fall rate demonstrated a decline with the implementation of a new nursing intervention. Broad communication to all hospital staff beyond the bedside caregivers contributed to a continuing decline in the absolute number of falls (2008).

Factors to Influence the Successful Use of EBP

Several factors influence decisions to successfully utilize the research evidence in practice.  The most common factor influencing the successful use of evidence-based practice (EBP) is organization support.  If organizations provide a wide range of supports for EBP, then employees may perceive that the use of EBP is viewed as a feasible and even preferred approach to optimize patient care.  This support may then directly lead to behavior change.  In contrast, if organizational supports are limited and not throughout the organization, employees may be less likely to use EBP in practice.  For example, the organization may resist change or may not easily allow new clinical policies to be instituted.  The organization also may not provide on-site trainings or in-services also hampering the effective use of EBP.  


The attitudes of nurses are another important factor influencing the successful use of EBP.  Many nurses are lacking of EBP knowledge and skills.  The largest concern may be a lack of confidence in ability to read, critique, and use research findings.  Consequently, many nurses have a tendency toward resistance to research.  


Finally, patient preference may be a significant factor to influence the successful use of EBP.  Healthcare professionals are increasingly encouraged to support the use of patient preferences in health care.  Patient preferences result from individuals’ values, experiences, and cultures.  Thus, patients who are averse to immediate risk or cost may decline certain procedures or treatments.

Recommendations to Utilize the Evidence


Falls continue to be an important area on which all healthcare providers need to focus due to the adverse consequences of injuries, increased length of hospital stays, and higher medical costs.  Continuing efforts must be made to make improvements in this area.  Steps need to be taken to reduce the risk of falls.  Staff and patient education should be a priority.  Stress to staff that fall prevention is everyone’s responsibility.  Teach staff the risk factors that are responsible for falls and the specific modifications that can prevent falls.  Medical personnel must teach patients the root causes of falls and self-rescue techniques.  Health care staff must also realize that every elderly client in the community or at a medical facility is potentially at risk for falls.  Research has successfully shown that multiple methods may be implemented to significantly reduce the overall number of fall related injuries.  The implementation of multifactorial approaches, pharmacological evaluation, exercise programs, and vitamin supplementation have all been researched and shown to be effective in reducing the rate of falls among the elderly population.

Conclusion


Among the health disciplines, nurses spend the most time with patients providing most of the supervision in care.  Therefore, nurses have a primary role to play in contributing to knowledge surrounding the best methods of assessment of risk and prevention of adverse events.  Staff, and patient education, is vitally necessary to raise awareness of fall risk and teach prevention measures.  Front-line healthcare providers, such as registered nurses, patient care assistants, physical therapists, and occupational therapists must be continually educated and updated regarding fall risk factors and interventions to lessen the impact of these risks.  Using a multidimensional approach to prevent falls is older adults is essential.  Staff and patients should be educated about fall risk.  Patients should be encouraged to participate in low impact exercise program, supplement diet with Vitamin D, and evaluate with their physicians how medications may increase risk of falls.

References

Beasley, B., & Patatanian, E. (2009). Development and implementation of a pharmacy 

fall prevention program. Hospital Pharmacy, 44(12), 1095-1102. doi:10.1310/hpj4412-1095

Broe, K., Chen, T., Weinberg, J., Bischoff-Ferrari, H., Holick, M., & Kiel, D. (2007). A 

higher dose of vitamin D reduces the risks of falls in nursing home residents: A 

randomized, multiple-dose study. Journal of the American Geriatrics Society, 

55(2), 234-239. Retrieved July 1, 2010

Burleigh, E., McColl, J., & Potter, J. (2007). Does vitamin D stop inpatients falling? A 

randomised controlled trial. Age and Ageing, 36, 507-513. doi:10.1093/ageing/ 

afm087

Centers for Disease Control and Prevention. (2009). Falls among older adults: An 

overview. Retrieved from http://www.cdc.gov/homeandrecreationalsafety  

/falls/adultfalls.html

Choi, J., Moon, Jung-Soon, & Song, R. (2005).  Effects of sun-style tai chi exercise on 

physical fitness in fall-prone older adults. Journal of Advanced Nursing, 51(2), 

150-157.

Dhesi, J., Jackson, S., Bearne, L., Moniz, C., Hurley, M., Swift, C., & Allain, T. (2004). 

Vitamin D supplementation improves neuromuschular function in older people 

who fall. Age and Ageing, 33(6), 589-595. doi:10.1093/ageing/afh209

Dracenko-Crowe, L., & Holm, K., (2008). Evidence-based practice: a falls prevention               program that continues to work. MedSurg Nursing, 17(4) August 2008: 223-230

Morse, J. M. (2002). Enhancing the safety of hospitalization by reducing patient falls.       
             American Journal of Infection Control, 30(6), 376-380.

National Center for Injury Prevention and Control, Centers for Disease Control and 

Prevention (2008). Preventing falls: How to develop community-based fall 
prevention programs for older adults. Retrieved from http://www.cdc.gov/

homeandrecreationalsafety/images/CDC_Guide-a.pdf

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

What does the evidence show? Medical Clinics of North America, 90(5). 

doi:10.1016/j.mcna.2006.05.013

Schmid, N. A., (1990) Reducing patient falls: A research-based comprehensive fall  

              prevention program. Journal of Military Medicine, 155(5), 202-207.

Voukelatos, A., Cumming, R., Lord, S., & Rissel, C. (2007). A randomized, controlled 

trial of tai chi for the prevention of falls: The central Sydney tai chi trial. Journal 

of the American Geriatrics Society, 55(8), 1185-1191. doi:10.1111/j.15325415.

2007.01244.x

Appendix A

Medication Fall Risk Score

	Point Value (Risk Level)
	AHFS Class
	Comments

	
	
	

	3                          (High)
	Analgesics, antipsychotics, anticonvulsants, benzodiazepines
	Sedation, dizziness, postural disturbances, altered gait and balance, impaired cognition

	
	
	

	2         (Medium)
	Antihypertensive, cardiac drugs, antiarrhythmics, antidepressants
	Induced orthostasis, impaired cerebral perfusion, poor health status

	
	
	

	1              (Low)
	Diuretics
	Increased ambulation, induced orthostasis


	
	
	

	Score ≥ 6
	 
	Higher risk for fall; evaluate patient 

	AHFS = American Hospital Formulary Service

	


