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Introduction
Falls in adults over 65 years are the second main cause of accidental death in the world (World Health Organisation (WHO), 2021). The UK Government (2022) classify a fall as ‘an individual accidentally coming to rest on the ground, not caused by a physical event such as a stroke’. It is important to say that a fall can happen to anyone; however, statistically, older people are more likely, with 30% of 65–79-year-olds reporting a fall over 12 months, rising to 50% for those aged 80 and older (Age UK, 2019). A fall can be due to several inherent risk factors, including general health/comorbidities, gender, age, previous history of a fall, certain medications, cognitive impairment and balance problems (WHO, 2021). As well as environmental risks, including poor lighting, flooring/rugs, electrical wires, slippery surfaces and unsuitable footwear (Karlsson et al., 2013). According to Winser et al. (2020), a combination of these can increase the risk of having a fall by as much as 70%. This is important as the elderly population is increasing at an unprecedented rate, as advances in medicine and health care are enabling people to live longer (Levinger et al., 2020). In the UK, the elderly (over 65 years) represents 19% of society (11 million) with numbers expected to rise to 22% (13 million) in the next 10 years (Centre for Ageing Better, 2022). 

The physical and psychological impact of falling can lead to loss of independence, lack of confidence, injury, distress and pain (Thakur and Han, 2021). Furthermore, approximately 5% of individuals who fall will need hospitalisation, due to sustaining a fracture, costing the NHS approximately £4.4 billion each year (UK Government, 2022). This essay will review several of these issues. First, the current guidelines on preventing and reducing falls and fall-related injury in the UK elderly population. Second, evaluation of the frequency of falls in active and inactive individuals, using contemporary, evidence-based research. Third, reviewing the cost-effectiveness of exercise intervention programmes for the reduction of falls. 

Current guidelines and recommendations
Public Health England (2017) falls and fracture consensus statement includes a variety of public and statutory bodies that collaborated to increase public and professional awareness of falls and fall prevention in the older population. In 2016, they recognised that more needed to be done, to encourage national and local services to target the most vulnerable and high-risk individuals, through planned and effective interventions. In addition, stating these interventions should be evidence-based and cost-effective (Public Health England, 2017). Stubbs, Brefka and Denkinger (2015), reported that guidelines should only be recommended after review and evaluation of the highest quality evidence, such as randomised controlled trials (RCTs), meta-analyses and systematic reviews. The umbrella review they completed found high-to-moderate consistent evidence that exercise tailored to the individual is effective for reducing falls in the elderly. 

The National Osteoporosis Group (NOGG) also used evidence from systematic reviews and meta-analyses of RCTs, when completing their latest guidelines to prevent and treat osteoporosis (NOGG, 2021). Recommendations include a Fracture Risk Assessment Tool (FRAX) together with non-pharmacological interventions to reduce fragility fractures and prevent falls in adults over 50 years. The interventions advise increasing bone mineral density (BMD) together with fall prevention strategies, tailored to the individual, resulting in the best outcomes. The authors found strong evidence supporting muscle strengthening and weight-bearing exercises, concluding that they are safe and effective for adults at risk and suggested that reducing hazards in the home would also be beneficial. Interestingly, they found a lack of evidence that strong bones in isolation, reduce fracture risks (NOGG, 2021). As Public Health England (2017) and NOGG (2021) guidelines emphasise screening is important to find those adults at risk, the use of a suitable screening tool is key. An example by Kruschke and Butcher (2017) suggested a 10-step practice guideline, for health care professionals who regularly encounter the elderly. They advised identifying high-risk individuals before falls occurred, using high-quality research (Table 2.). This would facilitate the opportunity to address modifiable risk factors and mitigate some of the risks of falling in the elderly. Modifiable risks could include environmental hazards in the home and reducing the amount of medication (polypharmacy) taken (Kruschke and Butcher, 2017). This section has attempted to provide a brief summary of the importance of using evidence-based clinical guidelines and recommendations. That Identify, prevent and initiate appropriate interventions, therefore, reducing the harm caused by falls and fall-related injuries in the elderly.

Table 1. 10 Step: Evidence-Based Practice Guidelines
	Step 1
	Older adult meets with Health care provider

	Step 2
	Fall Screening

	Step 3
	Analysis of fall risk

	Step 4
	Determination of a fall in the past year

	Step 5
	Evaluation of gait and balance (including Get-Up and Go Test)

	Step 6
	Determination of abnormal gait and/or balance

	Step 7
	Comprehensive fall assessment

	Step 8
	Indications for additional interventions

	Step 9
	Development of an individualised multifactorial intervention programme

	Step 10
	Reassess for fall


Taken from Kruschke, C. and Butcher, H.K. (2017) 'Evidence-Based Practice Guideline: Fall Prevention for Older Adults'

Frequency and Consequences of Fall and Fall-Related Injury
It is essential to discuss the prevalence and outcomes of falls in older adults. In the UK, 220,160 falls and fall-related injuries required hospital admission in individuals over the age of 65 years, with over half (66.6%) being 80-year-old or older (UK Government, 2022). As described earlier, falls in the elderly can lead to physical injuries and sometimes fatalities. Papalia et al. (2020) reported that the severity of the fall can range from soft tissue damage, minor injuries or dislocations to the more serious head trauma causing cerebral haemorrhage. The Institute for Health Metrics and Evaluation (2019) working with global researchers collates observational epidemiological data from around the world into the Global Burden of Disease (GBD) tool. The UK is one of the 156 countries that records population data including falls, fall-related injuries, disability-adjusted life year (DALY) and years lived with disability (YLD). The GBD tool quantifies the prevalence and relative harm caused by diseases, risk factors and injuries. Helping policymakers compile national and local guidelines that reduce health inequalities (Institute for Health Metrics and Evaluation, 2019). A study by Haagsma et al. (2020) compared how fall-related injuries, deaths, YLD and DALY incidences have changed over the last 28 years. They collected data from the 2017 GBD, using statistics from 22 European countries, including the UK. Twelve of these countries are represented in Table 2 below (Haagsma et al., 2020). The data showed notable variation between countries, although the results in the UK remained static. This would suggest that approaches and strategies implemented in the UK to 2017 have not been successful. In contrast, Switzerland which was ranked first in 1990 for DALYs (4095) had the greatest decrease -24.7% (3082), when results were compared in 2017. Unfortunately, the study did not stipulate what fall prevention measures they had implemented during this period (Haagsma et al., 2020). Thus, it is difficult to see if the measures are comparable and could be replicated in the UK. 

Table 2. Incidence, death, YLD and DALY rate of 11 European countries including ranking levels for falls in older adults, 70+ from 1990 – 2017.
	Country
	Incidence rate
(per 100 000)
	Ranked
	Death rate
(per 100 000)
	Ranked
	YLD rate
(per 100 000)
	DALY rate (per 100 000)
	Ranked

	Andorra
	15 556
	7
	88.6
	12
	1654
	2363
	11

	Belgium
	14 863
	2
	118.4
	6
	2017
	3024
	4

	Denmark
	13 620
	13
	97.2
	9
	1381
	2162
	14

	France
	17 962
	8
	95.3
	4
	1806
	2812
	5

	Greece
	7594
	22
	29.0
	22
	1079
	1356
	21

	Ireland
	10 489
	17
	54.2
	18
	1260
	1752
	17

	Italy
	12 850
	15
	69.0
	16
	1356
	1917
	16

	Malta
	13 654
	11
	77.2
	15
	1511
	2234
	12

	Norway
	19 796
	1
	152.6
	2
	1944
	3126
	2

	Spain
	10 161
	18
	50.1
	19
	1246
	1675
	19

	Switzerland
	19 431
	3
	153.2
	1
	1884
	3082
	3

	UK
	12 099
	16
	78.6
	14
	1369
	2041
	15


Data taken from Haagsma et al. (2020) Falls in older-aged adults in 22 European countries: incidence, mortality and burden of disease from 1990 to 2017

Consequently, a common trauma sustained following a fall are fractures. They can occur in several sites including the vertebra, radius, pelvis, femur and humerus are the most common (Scheckel, Stock and Muller, 2021). These types of fractures tend to be classified as fragility fractures, because of low bone density or osteoporosis (Zethraeus et al., 2007). Karlsson (2013) reported that women have a greater risk of sustaining a fragility fracture because of lower bone density and mass. This is due to having higher oestrogen levels than men, then menopause occurs and the situation changes. Therefore, the risk of fractures becomes even higher (Karlsson, 2013). Age UK (2019) recognise that hip fractures are the most serious, with over 100,000 reported in adults 65 years and over in 2017/18. According to Wong et al. (2020), the fatality rate in the first year succeeding a hip fracture can be as high as 1 in 3. Furthermore, sustaining a hip fracture can impact an individual physically and mentally, resulting in pain, discomfort and loss of confidence which can lead to social isolation and loss of independence. It is this loss of independence that causes an estimated 20% of older adults to be unable to return home and in need of long-term residential care. As a result, increasing social care costs by as much as £1.1 billion (Public Health England, 2017). Therefore, reducing the 3 million UK adults who are currently suffering from osteoporosis is a key issue in reducing the risk of an injury following a fall (UK Government, 2022 & NOGG, 2021). Overall, research supports the need to reduce the significant harm, burden and costs from falls and fall-related traumas.  

Frequency of Falls in Active and Inactive Individuals
A study by DiPietro et al. (2019) reviewed how low levels of physical activity can result in balance problems and muscle weakness, contributing to an elevated possibility of falls in the elderly. They estimated that fall-related injuries may be reduced by as much as 40% in older adults if they were physically active. The US Preventive Services Task Force (USPSTF) considered contemporary evidence-based exercise programmes, as well as vitamin D supplementation and multifactorial interventions to reduce fall rates in the elderly population. The Task Force concluded that 5 studies provided good quality evidence with a further 16 studies reported as fair. In over half of the studies, participants were at high risk of having a fall with a mean age of 78 years and consisted of more females than males, from a variety of countries, including the UK. To summarise, the Task Force found that the studies supported exercise intervention and recommended that exercise should be provided for those individuals aged 65 years or above, at high risk for falls and living in the community. Interestingly they did not recommend vitamin D supplementation as they found insufficient evidence to support this (US Preventive Services Task Force, 2018). 

While a Cochrane systematic review by Sherrington et al. (2019) evaluated different types of exercise, including balance, functional, resistance and Tai Chi and the effect on falls in an older demographic. They reviewed a total of 108 RCTs from 25 different countries, with the participants having a mean age of 76 years and including more females (77%) than males. Results from 59 of the trials, compared all types of exercise, found high-certainty evidence and a 23% reduction in falls, in the group that exercised in comparison to the control group (non-exercising) (Sherrington et al. (2019). They also reported that of 39 high-certainty evidence studies, a 24% reduction in falls was shown when a combination of functional and balance exercises was undertaken. In contrast, there was only moderate certainty evidence for combining resistance exercises with these exercises. Finally, Tai Chi had the lowest certainty evidence with a possible reduction of 19% in falls. The review concluded that high-certainty research has shown balance and functional type exercises reduce falls in the elderly population who are community-dwelling (Sherrington et al., 2019). Thus far, the literature has demonstrated that balance and functional exercise interventions which are regularly updated and based on high-quality evidence should be recommended. 

Effectiveness and Cost-Effectiveness of Exercise Interventions for Fall Prevention
There have been numerous studies conducted on the type, duration and intensity of exercise interventions in reducing the prevalence of falls in the elderly. However, it is important to consider if these interventions are cost-effective (Centre for Aging Better, 2022). Both Sherrington et al. (2019) and the US Preventive Services Task Force (2018) did not assess the cost-effectiveness of falls regarding exercise, whereas Winser et al. (2020) completed a systematic review that did. They included 12 studies finding high economic value in 5, suggesting that moderate intensity strengthening exercises, including balance and stretching, completed twice a week, for 60 minutes and continued over 6 months were cost-effective (Winser et al., 2020). This type of exercise programme was group-based to start and then required the individual to continue at home. The Cochrane review by Gillespie et al. (2012) and study by Deverall et al. (2019) both reported that exercise programmes completed either in a group or at home significantly reduce both the risk and rate of falls in the elderly, concluding that this type of exercise programme is cost-effective. However, it is important to recognise that different methodology, demographics, socio-economic factors and exercise programmes could influence overall costs. Suggested by Scheckel, Stock and Miller. (2021) as they found no evidence that group-based fall prevention exercise programmes in Germany were cost-effective in reducing fracture (hip) risks in the elderly. Therefore, more comprehensive research needs to be completed over several years to assess the long-term cost-efficiency of group-based exercises in preventing falls. 

Summary and Conclusion
To summarise, the incidence, morbidity and mortality caused by fall and fall-related injuries in the elderly are significant. Having a physical, mental and financial impact on individuals, families and society. High-quality literature must be translated into evidence-based clinical guidelines, national strategies and interventions and should be targeted at the most susceptible and vulnerable. Therefore, the overall aim is two-fold: reducing the rate and risks of falls and fall-related injuries. Including strength and balance exercises, together with a variety of non-pharmacological interventions: case finding, risk assessment, reducing home hazards and polypharmacy. So, addressing those modifiable risks, before a fall occurs. It is this collaborative approach that could be cost-effective in preventing falls and fall-related injury in the elderly population, living in the community. Thus, ensuring the older generation are/feel supported and ages well.  
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