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1. Background  

This evidence review has been written to supplement the ‘What Works’ section of the Falls 

Chapter in the Surrey Unintentional Injuries Needs Assessment (2015), which is expected 

to be completed by the end of 2015. The aim of this review is to enable both provider and 

commissioning organisations to deliver effective falls prevention interventions. This review 

focuses on interventions for community-dwelling older people, with a particular emphasis  

on the role of exercise for falls prevention.  

 

The Unintentional Needs Assessment 2015 has so far highlighted the following:  

 

 According to NICE (2013) “falls and fall-related injuries are a common and serious 

problem for older people. People aged 65 and older have the highest risk of falling, 

with 30% of people older than 65 and 50% of people older than 80 falling at least 

once a year.”1   

 

 A&E attendances resulting from a fall have been predicted to double over the next 

25 years2.  

 

 Falls are the  major reason for 40% of care home admissions, with the incidence of 

falls in nursing homes and hospitals is almost three times the rate for people aged 

over 65 living in the community3.  

 Over 25 separate risk factors associated with falls, including pre-existing medical 

conditions, the effect of prescribed medication, environmental hazards, and lack of 

physical activity, alcohol consumption and malnutrition.1  

 Most falls do not result in serious injury, but the consequences for an individual of 

falling or of not being able to get up after a fall can include: 

o psychological problems, for example a fear of falling and loss of confidence  

o not being able to move about safely  

o loss of mobility leading to social isolation and depression  
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o increase in dependency and disability  

o hypothermia  

o pressure-related injury  

o Infection.3  

 

 In 2012/13 the rate for falls in 80 year olds and over in Surrey was 5133 per 

100,000 population, rates similar to that of the rest of the South East and England.   

 

 The number of admissions to hospital as a result of a fall is set to increase to 5240 

in 2020 from 4,474 in 2013, largely because of the predicted rise in number of 

residents 80 and over. 

 

 It was estimated by Surrey PCT that a 10% decrease in the number of fallers could 

result in £2million savings out of a spend of £10 million.  

 

For these reasons population prevention of falls rate and falls risk is an important area for 

development within the healthcare system. Across Surrey falls services are limited to post 

fall care, focusing on treatment and support post fall, aiming to support individuals to return 

to daily living and prevent the subsequent falls.  

2. Scope of Review 

The aim of this review is to determine the evidence for fall prevention programmes. This 

review will look at the prevention of falls rate and the reduction of falls risk, broken into 

three key subject areas:  

1. Interventions for falls prevention in community dwelling older people  

2. Exercise for population level falls prevention.  

3. Postural Stability vs. OTAGO exercise programmes for those who have been 

identified as ‘high risk’ or have fallen once 

 

 A number of databases were searched including MEDLINE, Clinical Key, Cochrane 

Library, PubMed, NICE Databases and Google Scholar. Search terms included:  

 

‘Falls’ and ‘Prevention’  

‘Exercise’  

‘Community Dwelling’  

‘Primary Care’  

‘Effective (ness)’ 

‘OTAGO’ 

‘Postural stability’ 

 

This review is limited to systematic reviews and meta-analysis published within the last five 

years which were available through open access, apart from key references which 

identified through reference list searches.  

 

The following Guidance Papers were also reviewed:  
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 NICE (2013) Falls: Assessment and prevention of falls in older people.  NICE 

clinical guidance 161.1  

 American Geriatric Society / British Geriatric Society (AGS/BGS) (2010) Clinical 

Practice Guideline: Prevention of falls in older persons.4  

3.0 Review Questions 

This paper will answer three review questions: 

1. What Interventions for falls prevention in community dwelling older people are 

effective in reducing the rate of falls? 

2. What features of exercise programmes make them effective for population level 

falls prevention? 

3. What is the clinical and cost effectiveness of two common exercise 

interventions, OTAGO  and PSI? 

 

4.0 Summary of Evidence 

This part of the report provides a brief overview of the evidence found, it should be noted 
that this not the totality of all evidence. Falls prevention interventions are varied and there 
is a growing body of evidence. At the bottom of this report there are detailed summaries of 
the reports reviewed here.  
  

4.1 Interventions for falls prevention in community dwelling older people.  

Evidence and guidance suggests that the best interventions for community dwelling adults 
are those that are multi-factorial, encompassing a range of components, tailored to the 
individual1,5. Multifactorial interventions generally have better outcomes than single 
interventions, with only exercise interventions and, in specific circumstances, home 
hazards interventions having comparable outcomes.  
 
Multi-factorial interventions are those which encompass a number of single interventions, 
which are tailored to the needs of the individual. Therefore, each individual will ideally 
receive a different combination of interventions based on their specific risk factors. A 
Cochrane review showed that such interventions are effective for reducing the rate of falls 
but not the risk of falls.6 
 
Exercise, as a single intervention, is the only intervention which results in comparable 
results to multifactorial interventions6,7,8. Exercise interventions have been shown to 
reduce risk and rate of falls. Exercise interventions have been described in more detail in 
sections 4.2 and 4.3, and therefore this section will not discuss exercise interventions 
further.  Home Hazard Assessments and Interventions were also effective as a single 
intervention in reducing falls rate, but not risk, when targeted at high-risk individuals with 
low mobility but are most effective when used as part of a multi-factorial intervention.9 
 
Examples of single interventions, which have been shown to have limited effectiveness on 
their own include1, 5, 6, 10: 

 Vitamin D supplementation 

 Home Safety Risk assessment (without accompanying intervention) 

 Vision treatment  

 Pace makers  

 Psychotropic medication 
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 Fluid or nutrition therapy 

 Knowledge/education interventions 

 Psychological interventions  

 Multi-faceted podiatry  

 Home Hazard / Safety checks  
 
However, recent evidence suggests that targeting these interventions for specific risk 
factors might increase effectiveness, for example, Vitamin D supplementation for those 
identified as having low Vitamin D levels pre intervention.6,10  
 
Table 1 identifies the range of single interventions evaluated in the evidence 
assessed as part of this evidence review. The table also identifies if they have been 
shown to be effective in multi-factorial interventions or when directed to a particular 
subgroup.
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Table 1: Summary of single interventions and identified effectiveness 

Type of intervention Intervention design 
(Effective as part of?) 

Population level 
effectiveness 

Sub Group effectiveness 

 Multi 
Factorial 

Single Injury 
Severity 

Falls 
Risk 

Falls 
Rate 

Falls Risk Falls 
Rate 

Health professional falls risk assessment  X X X  X X 

Strength and balance training (OTAGO, PSI)        

Exercise non specific (Chair based, yoga) X X X X X X X 

Exercise (balance, strength and gait i.e. Tai Chi)       X X 

Cataract Surgery  X X X X X X X 

Education  X X X  X X 

Home Hazards and  Safety interventions   X   X X 

 Cardiac pacing  X  X X X Those with cardio inhibitory 
carotid sinus hypersensitivity 
who have experienced 
unexplained falls. 

 

Vitamin D X X  X X Those with identified 
deficiency 

X 

Reduction in medication / medication review  X X   X X 

Assessment & treatment of postural 
hypertension 

 X X X X X X 

Multi-faceted podiatry  X X X X Those with foot, ankle and 
lower leg pain X 

Psychological interventions  X X X X X X 

Fluid or nutrition therapy X X X X X X X 
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According to NICE Guidance (CG161), multi-factorial interventions should be offered to all 
of those identified at increased risk. A multi-mactorial risk assessment should allow for a 
multi-factorial intervention to be tailored to the individual. Risk assessments are 
recommended to be carried out in a healthcare setting, ideally in a specific falls service. 
NICE recommends that the assessment should include the following:  
 

 Identification of falls history 

 Assessment of gait, balance and mobility, and muscle weakness,  

 Assessment of osteoporosis risk 

 Assessment of the older persons perceived functional ability and fear relating to 
falling  

 Assessment of visual impairment  

 Assessment of cognitive impairment and neurological examination 

 Assessment of urinary incontinence assessment of home hazards 

 Assessment of home hazards 

 Cardiovascular examination and medication review.  
 
The following are recommended components according to the AGS/BGS5 guidance and 
NICE1:  

 Strength and balance training 

 Vision assessment and referral 

 Medication review with modification and withdrawal.   
 
These should be offered to those who have fallen who have had an fall to prevent future 
risk; interventions should be aimed at promoting independence and improving physical 
and psychological function.  
 
This is further supported by a review carried out by Choi et al.,x which looked at the 
evidence from 2000-2009, finding an average  10% reduction in overall falls rates by multi-
factorial interventions. Variations of interventions had slightly differing results; community 
based interventions reduced falls by 9% and interventions which were designed with an 
intervention period at the start, followed by subsequent follow ups reduced falls by 12%. 
Recommendations support those of the NICE guidance and AGS /BGS guidance, 
suggesting that multi-factorial interventions should include a risk assessment and should 
focus on balance and strengthening exercise, to achieve best results.  



 

 10 

 
CASE STUDY:  Ballymena Sloppy Slipper Exchange Evaluation 
 
Many Sloppy Slipper campaigns have been delivered by PCTs over the past 15 
years, however, this review was unable to find any peer reviewed articles or 
evaluation which demonstrate effectiveness.  One evaluation was found in 
Podiatry Now.  
 
The Northern Health and Social Care Trust (NHSCT) ran a Sloppy Slippers 
event in 2012 to address the number of falls in the area. During 2010 /2011 
2883 people were admitted to hospitals in the area due to falls, 740 of these 
were admitted with a fracture and of these 431 were broken neck of femur.  
 
THE 'SLOPPY SUPPER' EVENT, did not only focus on slipper exchange, it 
also included a number of information stands promoting falls prevention 
more widely.  
 
The aims of the event were: 
 

 Exchange old sloppy slippers for new well fitted secure slippers. 

 Increase people's awareness of the risk factors for falling. 

 Provide advice regarding simple actions that can be taken to help prevent 
falls and improve bone health. 

 
The evaluation comprised of a face-to-face interview on the day and a telephone 
call 4 months after the event. The evaluation shows:  
 

 Over 200 slippers were exchanged on the day 

 141 completed the evaluation on the day  
o Of these, 78% rated the information stands 9/10 

 54 people completed the follow up call 
o Of these, 2% had fallen since the event but did not state slippers 

as a contributory factor 
o 78% were still wearing slippers and 69% rated them as Perfect, 

Very good or good condition  
o 13% were not wearing them due to sizes not available or incorrect 

fitting from the event  
o 85% felt they were more secure and safer in their new slippers 
o 67% would buy similar again  
o 88% would recommend to a friend 
o 71% were more confident  
o 67% reported reduced fear of falling. 
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4.2 What are the recommendations for effective exercise programmes for 
population level falls prevention 

 
Exercise is the only single intervention which has been identified as being comparable to 
multi-factorial intervention7. In a review carried out by Sherrington et al.,7 the key factors 
for an effective exercise intervention are those which include balance training, 2 or more 
hours a week of training for duration of 6 months or more. Programmes which do not have 
a walking element are more effective than those that do. In older people with frailty walking 
can increase risk and rate of falls. The types of exercise assessed included Thai Chi, 
OTAGO, residential- based interventions and home-based interventions. Interventions in 
the community demonstrated a statistically significant 16% reduction of falls compared to 
residential settings which saw a 7% reduction which was not statistically significant. 
 
Balance and stability programmes are also recommended in NICE guidance 1611 and the 
American Geriatric Society / British Geriatric Society Guidelines (AGS/BGS)5.  The 
AGS/BGS Guidelines provide a strong recommendation for balance, strength and gait 
training with the addition of flexibility and endurance training for those who are at risk of 
falls. Other exercise programmes which target balance and strength (i.e. Tai Chi and 
physical therapy) were also recommended but only with fair evidence. It was strongly 
recommended that where possible for those living in the community these exercise 
interventions should be integrated into multi-factorial interventions.  
 
In a review by El Khoury et al.,8 the effect of the intervention was analysed in relation to 
the effect on injury prevention, rather than only the rate of falls. Exercise was shown to 
have a protective effect, with the most benefit shown in a reduction in falls resulting in 
factures (68% reduction). As this type of injury is the most likely to lead to further adverse 
effects on the person and services, it is important to consider which interventions reduce 
the extent of the injury rather than just the rate or risk of falling.  
 
The results of the Sherrington et al’s meta–analysis, which included 54 papers, the most 
effective interventions had the following components: 

  Exercise must provide a moderate to high  challenge to balance, but not to the 
level which increases risk 

 Interventions must have a high enough dose; 2+ hours per week for more than 6 
months.  

 Interventions should aim to be on going with continued attendance / completion.  

 Interventions should be targeted at the general community and target to meet the 
needs of those at high risk  

 Interventions can be carried out at home or in a group setting  

 Interventions can include walking alongside balance, but not brisk walking  

 Strength training can be used to complement balance training  

 Exercise professionals should make referrals into other health services so that 
issues can be addressed.  

These findings are supported by the Age UK expert series. xi 
 
Other factors which may lead to increased effectiveness are the engagement of 
participants through health professionals (i.e. GPs), whether the programme is delivered at 
home or in a group setting and adherence to the programme. In a review by Simek et al.,xii 
adherence was increased by home visits, telephone support and recommendation by a 
health professional but neither full nor partial adherence was associated with programme 
efficacy. Low levels of adherence were also reported in Iliffe et al.,xiii yet the programme 
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still showed statistically significant improvements. These results highlight that even 
moderate or low levels of activity can be effective in reducing falls and falls risk, with the 
potential for increased health benefits if adherence can be increased.  
 
The importance of using health professionals to engage participants has already been 
mentioned; it could also be that a life event or illness can prompt increased engagement in 
health programmes also. Therefore someone who has already fallen maybe more 
motivated to adhere to a programme then one who has not fallen. This highlights an area 
for careful consideration when trying to engage with those who currently have low levels of 
physical activity and have not yet fallen to begin an exercise programme to prevent the 
first fall and/ or the severity of that fall.  
 
4.3  What is the clinical and cost effectiveness for OTAGO vs. PSI 

 
Both PSI and Otago programmes have shown to be effective; a systematic review and 
meta analysis carried out in 2010 showed that the Otago programme reduced risk of death 
and falls rates in participants aged 65 and older, who were living in the communityxiv. 
Three month follow up data from the review showed that 36.7% of carrying out the 
exercises at the recommended level of three or more times a week. Throughout the 
intervention 56% of participants carried out the exercises twice a week, suggesting that the 
effects of the training can still be achieved through a reduced level of exercise. In a 
subgroup analysis the review showed that there was a 77% reduction of falls rate when 
exercising 3 times week compared to those exercising once a week. In the earlier review 
mentioned, carried out by Sherrington et al,.7 50 hours over the course of the intervention 
period was recommended those carrying out the exercises twice or three times a week 
would have met these recommendations. This highlights a dose response relationship.  
 

Key characteristics of the Postural stability programme are as follows (taken and 
adapted from the AGE Uk Expert Series13  and Iliffe et al.,14):  

 Based on Falls Management Exercise trial (FaME/PSI). 

 Group exercise led by trained Postural Stability Instructor. 

 Frequency: weekly class lasting between 45 and 75 minutes plus home exercise 
twice a week. 

 Duration: at least 36 weeks. 

 Exercise is modified according to individual progress, includes floor work to retrain 
getting off the floor and resistance bands and ankle weights for strength 
progression. 

 Exercise meets the ACSM guidelines for exercise for older people and therefore 
increases the likelihood that people will move towards meeting the UK physical 
activity guidelines. 

 Could include walking instruction 

 Equipment: Mats and resistance bands 
 
Key characteristics of the Otago home-based strength and balance exercise 
programme are as follows (taken and adapted from the Age UK Expert Series13  and Iliffe 
et al.,14):  

 Developed by Otago University in New Zealand. 

 Led by trained Otago Exercise Programme Leader. 

 30 minutes of strength and balance retraining exercises with progressing difficulty 

 To be completed at home, three times a week  

 Walking plan for up to 30  min twice a week 
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 24 week programme 

 Frequency: participants are seen at home at least four times during the first eight 
weeks with a booster visit at six months.  

 Duration: participants are encouraged to continue the exercises for at least one 
year. 

 Additional support is provided through telephone follow-ups each month between 
visits. 

 Equipment: ankle weights 
 
When directly compared to each other the PSI/FAME intervention had significantly better 
outcomes compared to the OTAGO programme. PSI/FAME increased physical activity 
levels from 40% to 49%, this benefit was sustained through to the 18 month follow up14. 
This lead to an increase in the number of people achieving the recommended guidelines 
for physical activity. The analysis showed this as an absolute increase of 14% of 
participants increasing PA levels. Whilst neither programme showed a decrease in falls 
rate throughout the programme both the Otago programme and PSI/FAME programme 
resulted in decreases across the follow up period. However only the PSI/FAME 
programme showed significant reduction in falls when compared to the usual care arm.  In 
addition there were increases in balance confidence in both groups.  
 
In the initial analysis phase showed that 16% of the PSI/FAME group and 31% of the 
Otago group were considered to be adherent; adherence was defined at attending 75% or 
more of the sessions. 
 
The economical analysis showed the per participant cost of the PSI/FAME course in 
London was on average £268.74 and £218.43 in Nottingham versus the cost for Otago of 
£88.16 in London and £117.08 in Nottingham. The varying costs in Nottingham and 
London show the possible financial variations that can present when delivering a project 
like this. Equipment costs, peer mentor fees, instructor fees, hall hire and printing materials 
were all factored into these costs. Higher costs in London were due to higher instructor 
costs for the PSI / FAME programme and higher venue fees. With regards to the Otago 
programme, problems with recruitment with peer mentors meant that not all participants 
received peer mentor support. The cost here is calculated with the support of a peer 
mentor. The higher cost of the Nottingham cohort was thought to be due to the limited 
number of peer mentors attending sessions, resulting in higher training costs.   
 
Over the entire project the cost per person exercising at or above target was £1919.64 in 

London and £1560.21 in Nottingham (mean = £1730.93) 

 
If a commissioner were to look at developing a programme such as this they would need 
to look to make it more sustainable considering locality specific variables which will impact 
on the cost of delivery. For example if it were to be integrated into leisure centres , leisure 
centres may have the facilities to charge a fee for the session, offer reduced instructor 
costs (due to salaries in place rather than hourly rates) and variable hall hire fees. The 
training of instructors would also need to be factored into the costs of the programmes.  
 
The use of Otago and PSI / FAME is widely recommended. Both programmes use balance 
challenging techniques and muscle strengthening exercises, the major difference being 
the use of group sessions in the PSI / FAME model and the use of peer mentors in the 
Otago programme. Compared to the cost of treatment for falls both would appear to be 
cost effective, however the 2014 HTA was unable to perform analysis which provided 
QALYS.  
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5. Conclusions:  

This evidence review has shown that despite the large number of interventions which 
could be used for falls prevention, evidence for many is limited. NICE guidance and the 
evidence base focuses mainly on reducing the risk of a second fall and falls rates. Multi-
factorial interventions have been shown to be effective in achieving this. However, such 
interventions can be resource intensive (i.e. Home Visits) and require lengthy 
assessments to enable the intervention to be tailor made. In addition, ideally these 
assessments should be carried out at falls services and clinics. Thus the demands placed 
on these services are likely to increase as the population of older people continues to rise. 
 
Exercise interventions however, have been shown to be as effective as multi-factorial 
interventions can be delivered at population level. Exercise interventions can be referred to 
by a range of health professionals and delivered in a range of different settings 
(community halls, leisure centres, day centres, and care homes). Exercise interventions 
have been shown to not only reduce the rate of falls, but also falls risk and reduce the 
severity of the fall when they do happen.  Exercise interventions can also be tailored to the 
needs of the participants; the FAME or Otago interventions can be used for those who 
might be at increased risk or may have fallen already. Whereas exercise programmes like 
Tai Chi can be offered as an early intervention, pre fall.   
 
According to a Cochrane review by Gillespie et al., (2012) an economic evaluation was 
carried out on 13 studies. In relations to multi-factorial interventions the results showed 
that the evidence suggests that falls prevention interventions can be cost saving during the 
trial period and cost effective over participants remaining lifetime. In order to increase cost 
effectiveness interventions should be targeted to sub groups. Those that showed cost 
effectiveness were home based exercise in the over 80’s, home safety assessment and 
modification in those with a previous fall and one specific multi-factorial programme 
targeting 8 risk factors. However, it should be noted that due to the large variations in 
studies it was not possible to carryout in-depth comparisons.  
 
A further study has suggested that the potential return on investment can be high, 
estimates suggested that for every £100,000 spent by CCG’s savings of up to £700,000 
can be found through reduction in A&E attendances and unplanned admissionsxv.  
 
This evidence review shows that multi-factorial interventions and exercise interventions 
can be effective in reducing falls. Different interventions might be more effective at 
different stages in a falls pathway. Where possible the FAME / PSI programmes should be 
offered by healthcare professions in primary care, to those who have fallen or at increased 
risk of falling. For those who have already fallen once or more, falls services should carry 
out a risk assessment and deliver an individualised multi-factorial intervention. The multi-
factorial intervention should still include an exercise component and could include a 
referral into the FAME or alternative exercise sessions available providing the instructors 
have the correct qualifications.  
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6. Description of Evidence 

Guidance documents: 

NICE Guidance 161 (June 2013) Falls: assessment and prevention of falls in older people 
 
This guidance provides recommendations for the assessment and prevention of falls in 
older people. New recommendations have been introduced for the care of older people 
who are in hospital to sit alongside the recommendations from the 2004 NICE guidelines.  
 
Recommendations for preventing falls include (N.B all recommendations from 2004 
guidance)  
 

 Case / risk identification – by health professionals in who are contact, assessing 
frequency, context and characteristics of falls. Older people at risk of falling should 
be observed for balance and gait deficits and considered for interventions to 
improve strength and balance.  
 

 Multi-factorial falls risk assessment for those who have fallen or have recurrent 
falls; this should be in a specialist falls service and part of an individualised multi-
factorial intervention. Assessments may include, identification of falls history, 
assessment of gait, balance and mobility and muscle weakness, assessment of 
osteoporosis risk, older persons perceived functional ability and fear relating to 
falling, visual impairment, cognitive impairment and neurological examination, 
urinary incontinence, home hazards and cardio vascular examination and medical 
review.  

 

 Multi-factorial interventions should be offered to all of those identified at 
increased risk; the following components are common in successful interventions:  
strength and balance training, vision assessment and referral, medication review 
with modification and withdrawal.  These should be offered to those who have fallen 
who have had an injurious fall to prevent future risk; interventions should be aimed 
at promoting independence and improving physical and psychological function.  
 

 Strength and balance for those living in the community with history of falls or 
balance and gait deficit, these should be prescribed and monitored by a trained 
professional.  

 

 Exercise should be integrated into multi-factorial interventions for those in extended 
care settings 

 

 Home hazard and safety interventions should be offered alongside other 
interventions.   

 

 Psychotropic medications should be reviewed  
 

 Cardiac pacing should be considered for those with cardio inhibitory carotid sinus 
hypersensitivity who have experienced unexplained falls.  

 

 Education giving 
 

 Encouragement of participation in falls prevention programmes  
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Age UK expert Series (2013) Falls Prevention Exercise – Following the evidence 

This guidance provides a brief outline of the importance of falls prevention and the role of 

exercise. The guidance demonstrates which exercises are effective for primary prevention 

(i.e. Tai Chi, dancing and gardening) and those which can be used for secondary 

prevention (i.e. Otago and FAME /PSI). Chair based exercise; Nordic Walking and yoga 

were highlighted as not having enough evidence to support their use solely for falls 

prevention. However, they have been shown to increase strength and balance and elicit 

the general health benefits gained from physical activity. The guidance also provides an 

example falls pathway for exercise programmes.  

 

American Geriatrics Society / British Geriatric Society. (2010) Clinical practical guidance: 

prevention of falls in older persons.  

 

This evidence provides recommendations based on 12 effective multi-factorial studies, 10 

ineffective multi-factorial studies and 29 studies evaluating exercise interventions. 

Recommendations are graded base on an algorithm and annotations.  

 

'Key Recommendations for interventions, with ‘Strong Evidence’ or ‘Recommendation with 

fair evidence’, for those living in the community are as follows. The guideline also provides 

evidence for screening and assessments and those living in long term care facilities and 

highlights those with ‘balanced evidence’ (those with not enough strong evidence for or 

against), ‘Recommendations against and ‘Insufficient evidence for routine provision’.  

 The multi-factorial fall risk assessment should be followed by direct interventions 

tailored to the identified risk factors, coupled with an appropriate exercise program. 

Strong Recommendation (A) 

 A strategy to reduce the risk of falls should include multi-factorial assessment of 

known fall risk factors and management of the risk factors identified. Strong 

Recommendation (A) 

 The components most commonly included in efficacious interventions were:  

o Adaptation or modification of home environment Strong Recommendation 

(A) 

o Withdrawal or minimization of psychoactive medications [B] 

 Exercise, particularly balance, strength, and gait training Strong Recommendation 

(A) 

 All older adults who are at risk of falling should be offered an exercise program 

incorporating balance, gait, and strength training. Flexibility and endurance training 

should also be offered, but not as sole components of the program. Strong 

Recommendation (A) 

 Exercise should be included as a component of multi-factorial interventions for fall 

prevention in community-residing older persons. Strong Recommendation (A) 

 An exercise program that targets strength, gait and balance, such as Tai Chi or 

physical therapy, is recommended as an effective intervention to reduce falls 

Strong Recommendation (A) 
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 Exercise may be performed in groups or as individual (home) exercises, as both are 

effective in preventing falls. Recommendation with fair evidence (B) 

 In older women in whom cataract surgery is indicated, surgery should be expedited 

as it reduces the risk of falling. Recommendation with fair evidence (B) 

 The health professional or team conducting the fall risk assessment should directly 

implement the interventions or should assure that the interventions are carried out 

by other qualified healthcare professionals. Strong Recommendation (A) 

 Psychoactive medications (including sedative hypnotics, anxiolytics, 

antidepressants) and antipsychotics (including new antidepressants or 

antipsychotics) should be minimized or withdrawn, with appropriate tapering if 

indicated. Recommendation with fair evidence (B) 

 A reduction in the total number of medications or dose of individual medications 

should be pursued. All medications should be reviewed, and minimized or 

withdrawn. Recommendation with fair evidence (B) 

 Assessment and treatment of postural hypotension should be included as 

components of multi-factorial interventions to prevent falls in older persons. 

Recommendation with fair evidence (B) 

 Dual chamber cardiac pacing should be considered for older persons with cardio 

inhibitory carotid sinus hypersensitivity who experience unexplained recurrent falls. 

Recommendation with fair evidence (B) 

 Vitamin D supplements of at least 800 IU per day should be provided to older 

persons with proven vitamin D deficiency. Strong Recommendation (A) 

 Vitamin D supplements of at least 800 IU per day should be considered for people 

with suspected vitamin D deficiency or who are otherwise at increased risk for falls. 

Recommendation with fair evidence (B) 

 Home environment assessment and intervention carried out by a health care 

professional should be included in a multi-factorial assessment and intervention for 

older persons who have fallen or who have risk factors for falling. Strong 

Recommendation (A) 

 The intervention should include mitigation of identified hazards in the home, and 

evaluation and interventions to promote the safe performance of daily activities. 

Strong Recommendation (A) 

6.1 Interventions for falls prevention in community dwelling older people.  

 
Pfortmueller, Linder and Exadktlos (2014) Reducing fall risk in the elderly: risk factors and 
fall prevention, a systematic review. 
 

This paper lists the following risk factors associated with falls; sacropenia/ frailty, Impaired 

senorium, multi morbidity, VitD deficiency and polypharmacy. The paper discusses the 

effects of exercise and highlights GP engagement as a key element for take up, due to the 

nature of regular visits and the older generation trusting and valuing GP’s 

recommendations. Exercise interventions were shown to increase balance and physical 

function and reduce fear of falling.  
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Home Hazard Assessment was also shown to be effectives when targeted at high risk 

individuals with low mobility. They were more effective when used as part of a multi-

factorial intervention. As single intervention evidence is limited.  

 

Polypharmacy interventions and VitD interventions both had inconclusive limited evidence. 

There was slightly stronger evidence for Polypharmacy interventions when withdrawal of 

medication was slow.   

 

Gillespie et al., (2012) Cochrane Review: Interventions for preventing falls in older people 

living in the community.  

 

This review updated the Cochrane review from 2009 which looked at falls prevention 

techniques for those living in the community, a total of 159 trials were included, 79, 193 

participants. This review comprised of RCTs carried out 1947-2012, the most common 

RCT were multi-factorial programmes (40) and exercise as a single intervention (59). 

Results from across the exercise interventions showed statistically significant decreases 

in the risk of falls of sustaining a falls related fracture. Both Multi-component group and 

home based exercise interventions showed statistically significant reductions on falls rate, 

Tai Chi showed borderline statistical significance for reduction in falls rate, but significant 

results for falls risk.  

 

Multi-factorial interventions with an initial assessment were found to reduce fall rate but 

not the risk of falls. These interventions were also not found to reduce injuries sustained 

from a fall.  

 

Other interventions considered included:  

 Vit D – no significant difference for risk or rate of falls, more evidence is needed 

assessing effect in those with low levels of vitamin D at the start of the intervention.  

 Home Safety Risk assessment showed significant decreases in falls rate and risk 

of falls, there were increased effectiveness of the interventions when an occupational 

therapist was used and when the project was targeted towards those who are at 

increased risk of falling, have already fallen or have severe visual impairments.  

 Vision treatment (i.e. changes in glass lenses, cataract surgery) had mixed 

inconclusive evidence. Some studies showed an increase in falls rate and risk. 

 Pace makers in those with cardio inhibitory carotid sinus hypersensitivity 

significantly reduced rate and risk of falls 

 There is limited evidence for the Withdrawal of psychotropic medication; however 

some evidence suggested a reduced rate of falls but not the risk of falling.  

 Fluid or nutrition therapy; Nutritional supplementation has not been shown to 

reduce the risk of falling. 

 Knowledge/education interventions the evidence relating to the provision of 

educational materials alone for preventing falls is inconclusive. 

 Psychological interventions For cognitive behavioural interventions there is no 

evidence of effect on rate of falls or risk of falling. 
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 Multi-faceted podiatry compared to ‘usual podiatry care’ in those with disabling 

foot and ankle pain resulted in a reduction in falls rate, but this was only in one study.  

 

The review also looked at economic evaluations which were carried out in 13 of the 

studies included in this paper. Due to the large variations in studies did not allow for 

complex, in-depth comparisons. However, limited evidence suggests that falls prevention 

interventions can be cost saving during the trial period and cost effective over participants 

remaining lifetime. In order to increase cost effectiveness interventions should be targeted 

to sub groups. Those that showed cost effectiveness were, home based exercise in the 

over 80’s, home safety assessment and modification in those with a previous fall and one 

specific multi-factorial programme targeting 8 risk factors.  

 

Choi. M., and Hector M. (2012) Effectiveness of intervention programmes in preventing 

falls; 10 year review and meta analysis 

 

The aim of the review was to examine the effectiveness of falls prevention programmes via 

a review of RCT’s carried out between 2000 and 2009. The paper included 17 studies, 

with a total 5501 participants. 15 of these studies were multi-factorial the remaining two 

were single intervention studies. Multi- factorial interventions included a medical exam, OT 

assessments, gait, stability testing, medication reviews, staff training and education 

training. Results from the analysis showed a significant overall reduction of fall rates of 9% 

with a reduction of fall rates of 10% in multi-factorial interventions, 9% in community 

settings, and 12% in Model I interventions (initial intervention efforts and then subsequent 

follow-up). 

 

This paper recommends that best practice should identify risk factors, determine any pre 

disposition and precipitating factors (i.e. history of falls), interventions should focus on 

lower extremity balance strengthening and classify injuries on the International 

classification of diseases-10.  

 

6.2 Exercise for population level falls prevention evidence used:  

March et al., (2015) Adults community health promoting interventions in primary health 

care – A systematic review.  

 

The aim of this review was to assess the evidence for health promoting interventions 

carried out in primary care with adults; therefore this paper was falls prevention was a 

subsection of this paper. When looking only at falls prevention seven papers were 

included. When looking at early studies falls prevention studies including exercise were 

unable to demonstrate a significant effect, however, more recent papers did show 

significant improvements. When taking all the studies together a 67% decrease in falls 

rates was reported.  

 

El Khoury et al., (2013) The effect of fall prevention exercise programmes on fall induced 

injuries in community dwelling older adults: systematic review and meta-analysis of 

randomised controlled trials 
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This review looked at the effect of falls prevention interventions on reducing fall related 

injuries and to what extent. The paper included 17 trials identified through a database 

search and reference list search up until 2013. A total of 4305 participants were pooled for 

the meta analysis. The paper identified four different categories of falls; all falls, falls 

resulting in medical care, severe injurious falls and falls resulting in fractures. Results from 

the meta analysis showed exercise interventions reduced fall injuries. Estimates suggest 

the most protective effect was the most pronounced in the more severe categories of falls 

injuries, 37% reduction in injurious falls, 43% reduction severe injurious falls and a 68% 

reduction in falls resulting in factures.  

 

It is thought that these effects are a result of improved balance resulting in reduction in 

falls rate, improved cognitive functioning which reduces falls risk and improvements in 

speed and effectiveness of protective reactions.  The main limitation of this study is the 

diversity of the studies; there are many different exercise components which varied in 

frequency, type, intensity and duration.   

 

Simek, Mc Phate and Haines (2012) Adherence to and efficacy of home exercise 
programs to prevent falls: a systematic review and meta-analysis of the impact of exercise 
program characteristics. 
 
The aim of this systematic review was to determine the links between adherence to home 
based exercise interventions and efficiency of interventions and programme 
characteristics. The review looked at 23 studies, with a mixed population of those who 
have fallen and those hadn’t within six months of initiating an exercise programme. Seven 
of the studies looked at previous fallers only. The pooled estimate of full adherence was 
21%.  Results of the meta-analysis showed at balance training improved full adherence, 
where as flexibility training reduced adherence. The use of health professionals in delivery 
of the interventions also increased full adherence. Partial adherence was increase in 
programmes using home visits or telephone support, recruitment through a health service 
and no group exercise. However, neither full nor partial adherence was associated 
with programme efficacy.  This could be for a number of reasons; firstly group and home 
exercise combined may lead to home exercises being neglected as the participants feel 
they are gaining from the group sessions. Secondly, this finding shows that even 
moderate or low levels of exercise can be effective in reducing falls risk. The findings 
also show the importance of programme engagement with health professionals as a 
trusted source of information by this age group. Based on the Health Belief model 
participants maybe more likely to engage with services which offer the most benefit, 
therefore if a participant doesn’t’ feel like an element of the intervention isn’t effective or 
important to them they are less likely to participate.  Finally, illness or having a fall pre 
intervention was not measured in relation to adherence, a life event or illness can prompt 
increased engagement in health programmes, therefore someone who has already fallen 
maybe more motivated to adhere to a programme then one who has not fallen. 
 
 
Sherrington et al., (2011)Exercise to prevent falls in older adults – meta analysis and best 
practise.  
 
This is an updated systematic review, which included 54 RCT’s, the aim of the paper was 
to determine the evidence for using exercise as a single intervention suitable for wide 
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spread use to achieve population level falls reduction. The results of this review show that 
exercise as a single intervention can have comparable results to multi-factorial 
interventions when designed correctly. The most effective interventions are those which 
include balance training, 2 or more hours a week of training for duration of 6 months or 
more. Programmes which do not have a walking element are more effective than those 
that do, in older people with frailty walking can increase risk and rate of falls. The types of 
exercise discussed included Thai Chi, OTAGO, residential based interventions and home 
based interventions. Interventions in the community demonstrated a statistically significant 
16% reduction of falls compared to residential settings which saw a 7% reduction which 
was no statistically significant.  
 
Recommendations from this paper were listed in the main section of this paper.   
 
6.3 Postural Stability vs. OTAGO exercise programmes  

 

Iliffe et al., (2014) Multicentre cluster randomised trial comparing a community group 

exercise programme and home-based exercise with usual care for people aged 65 years 

and over in primary care 

This HTA was carried out to assess the impact of two commonly used exercise 

programmes in the United Kingdom; Falls Management Exercise Programme (FAME) and 

Otago (OEP), in people aged ≥65 years. The project was delivered in Nottingham and 

London. The HTA used a three arm parallel design; participants were assigned to FAME, 

OEP and usual care arms using cluster randomised allocation.  

 

Data collected by this HTA included NHS cost, participant (private) costs, health effects of 

exercise, falls and an economic evaluation.  

 

A total of 20,507 were invited to take part in the interventions, 2752 replied with 

expressions of interest and 1256 consented to take part.  Participants were an average 

age of 73 years old, 84% old participants were less than 80 years old. On average each 

participant had 1.7 co morbidities (range 0-7, SD 1.4) and were taking 3.7 medications on 

repeat prescription (range 0-18 SD. 3.4).  

 

Key results from the study include:  

 

 The results showed a significant increase in MVPA from 40% to 49% within the 

FAME group at baseline and follow up respectively. This benefit remained at 18 

month follow up.  

 The Otago group only showed marginal improvements from 14%-43% at baseline 

and follow up, the usual care group stayed the same at 38%.  

 When a participant achieved 75% of attendance at all classes they were considered 

to be adherent. Based on this 16% of the FAME group were considered to be 

adherent at the first analysis and 31% at the second analysis. 25% and 39% of the 

Otago group were considered to be adherent at analysis one and two respectively. 

It should be noted that less people completed the follow up in the FAME and Otago 

groups.  
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 No significant difference was seen in falls rate across the three groups throughout 

the intervention period.  

 Self reported data from falls diaries showed, twelve months post intervention there 

was statistically significant decreases in falls for the FAME group and a non 

significant reduction in the OEP arm.  

 Significant improvements in balance confidence in both groups.  

 No changes were seen in Quality of Life measures 

 No changes were found in falls rate when compared to GP, A&E or other service 

records, however, this maybe because the fall was not severe enough to require 

medical attention.  

 

Key results from the economic analysis show:   

 The participant cost of FAME in London was on average £268.74 and £218.43 in 

Nottingham  

 The higher costs in London are thought to be hire venue costs and higher instructor 

costs.  

 The per participant cost for Otago in London was £88.16 in London and £117.08 in 

Nottingham  

 Problems with recruitment with peer mentors meant that not all participants 

received peer mentor support. The cost here is calculated with the support of a peer 

mentor. The higher cost of the Nottingham cohort was thought to be due to the 

limited number of peer mentors attending sessions, resulting in higher training 

costs.   

 The cost per person exercising at or above target was £1919.64 in London and 

£1560.21 in Nottingham (mean = £1730.93) 

 

Thomas et al., (2010) Does the ‘Otago exercise programme’ reduce mortality and falls in 

older adults?: a systematic review and meta- analysis.  

 

The aim of this review was t evaluate the effect of OEP in reducing falls and risk of death 

in older adults. The review included seven RCT’s with a total 1503 participants, 

participants were 65 + (mean age 81.6 ±3.9) and community dwelling. OEP was shown to 

have significantly reduced risk of death over 12 months and also reduced falls rate. There 

was no significant reduction in falls related injuries. It may be that there was no reduction 

in falls due to a lack of individual data. Three month follow up showed that 36.7% of 

participants were still exercising three times a week. A limitation of this meta-analysis was 

the risk of the same population and / or a homogenous population being used as the same 

researchers carried out a number of the studies. Therefore considerations should be made 

making interpretations for those who are not the same as the population used here, i.e. 

those in residential care.  
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Appendix 3: Description of limitations of data sources 

Data Source Description of use Limitations 

ONS – Office 
National 
Statistics 

Used for population 
data. 

Data derived from 2011 census so range of 
uncertainty around predictions extrapolated to 
more recent years.  

PHOF - Public 
Health 
Outcomes 
Framework. 

Used to analyse data 
on falls 
disaggregated by 
age and sex for 
Surrey population. 

Data not available at CCG level, only district and 
borough. 

POPPI - 
Projecting 
Older People 
Population 
Information 
system 

Used to estimate 
projected numbers of 
older people in 
Surrey.  

Data derived from 2011 census so range of 
uncertainty around such predictions as they make 
assumptions on future demographic behaviour. 
For example, a future increase in net migration 
rates would mean current predictions 
underestimate the level of population growth.  
 
There is also greater uncertainty about the 
population projections the further in the future the 
estimates go, so estimates towards the end of the 
next decade should be interpreted with caution. 

Hospital 
Episode 
Statistics* 

Used for data on all 
admissions and A&E 
attendances in NHS 
hospitals in Surrey. 
Used resident Surrey 
population as 
denominator. 

Coding of fields may be variable. 
 
Risk of double counting as records episodes of 
care. 
 
CCG areas chosen as denominators means that 
the two wards of Surrey Englefield Green West 
and Englefield Green East are not counted. 

SECAmb Used for data on 
ambulance call outs. 

Risk of double counting as records episodes of 
care. 

HSCIC data Used for data on 
mortality rates for hip 
fractures. 

Small numbers observed where cause of death 
due to hip fracture, so no conclusions can be 
drawn on differences. 
 

NHS 
Commissioning 
for Value tool 

Provided direct age 
and standardised 
rates for certain 
indicators by CCG 
level. Uses GP 
registered population 
as denominator for 
each CCG area. 

Denominator is CCG population which is not 
restricted to the Surrey population. For example, 
results for North East Hampshire and Farnham 
include the population of Hampshire as well as 
Surrey. CCG areas chosen as denominators 
means that the two wards of Surrey Englefield 
Green West and Englefield Green East are not 
counted. 
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Atlas of 
Variation 

Used to benchmark 
performance of 
CCGs against 
national average for 
certain key 
indicators. 

Denominator is CCG population which is not 
restricted to the Surrey population. For example, 
results for North East Hampshire and Farnham 
include the population of Hampshire as well as 
Surrey. CCG areas chosen as denominators 
means that the two wards of Surrey Englefield 
Green West and Englefield Green East are not 
counted. 

* With the exception of HES data where specific requests could be made regarding the type analysis to be 
performed, data were derived from databases which were publically available. 

 

Appendix 4: Physical Activity sessions on offer across Surrey*  

*Other than exercise on referral 
 

Elmbridge B.C. Use of community centres & public halls for PA (potential to 
use more during the daytime) and children's centres; tennis 
for 50+, rugby and touch tennis for 50+; walking football; 
healthy walks; PA sessions for home-educated children; PA 
at-home sessions (using PPP funding); guided walks. Tea & 
Chat (for the physically less able, or those just wanting more 
time to talk). Falls Prevention strength & balance classes: 
standing/seated class incorporating balance and 
upper/lower body strength. 
 

Epsom & Ewell B.C. Walking football; walking basketball; touch tennis; No 
Strings badminton; Healthy walks programme; outdoor 
gyms; 50+ programme via Rainbow Leisure Centre; Get into 
Golf programme; 
Annual Round the Borough Hike and Bike – 20 mile route 
FREE events 
 

Guildford B.C. Green fitness equipment (currently used by children more 
than adults); walking basketball & walking football for 50+; 
health champions; classes for cardiac rehab; twice weekly 
classes for diabetics. 
 

Mole Valley D.C. Outdoor gyms; no strings badminton; healthy walks; retired 
recreation sessions.  Get Active 50+ activities: Walking 
Football, Boccia, Swimming, Golf.  Inclusive Sport Project 
(Disability Friendly Sport sessions) Basketball, Boccia, 
Dance, Football, Golf, Gymnastics, Shooting, Swimming, 
Trampolining, Volleyball, Walking, Badminton, Tennis, Table 
Tennis, Bowls (Leatherhead leisure centre), group exercise 
classes aimed at 50+. 
For younger people:  Junior Gym (via GP referral for under 
16s); soft play; athletics; aqua youth; swimming; martial arts; 
no strings badminton; lifesaving courses. 
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Reigate & Banstead 
B.C. 

Living & Ageing Well week:  showcasing everything that is 
available in the borough; includes free pedometers; tai chi 
classes (using PPP funding). For younger people:  Reigate 
half marathon; 5k park runs on Saturdays; trim trail in Redhill 
park; weight management programme (Lose Weight the 
Better Way) in GLL leisure centres. 
For younger people:  R&Be Active week for young people; 
doorstep clubs (street games-funded scheme which will be 
run by Raven Housing Trust). 
 

Runnymede B.C. 2 x outdoor gyms; guided walks(Plus Corner house guided 
walks); swimming; Milon gym sessions; Living & Ageing well 
week; Door step sports club(young people) 
Get Active GP Exercise referral scheme. Healthy Living club 
(over 50’s)  
Junior gym (12-16yrs age group) walking basketball ( 50+), 
Gymnastics (3-11yrs) soft play (2-8yrs) Tiny tots (under 0-
5yrs) 
Zumba Gold, Free Yoga (over 50s), Over 50s Fitness class, 
Tonic time(Pilates)  
 

Spelthorne B.C. Healthy Hearts, Watch Your Step and Breathe With Ease 
classes for referrals with cardiac and pulmonary conditions; 
personalised gym programmes for referrals who do not want 
to attend classes; week 5 and week 10 reviews; Walking for 
Health (minimum 3 walks a week); Cycling for Health 
(minimum 1 ride per fortnight); a wide variety of activities as 
part of the Get Active 50+ project including badminton, 
bowls, exercise and dance classes, golf, inclusive multi-
sport, rowing, running, swimming, table tennis, touch tennis 
and walking football. Staines 10K; GoTri events (swim, cycle 
& run); Disability Sports Club for ages 5-25; Boccia club; 
newly installed Run route; Sports week for 8-16years in 
August. 
 

Surrey Heath B.C. Healthy walks (currently recruiting walk leaders); walking 
basketball; golf; pitch 'n putt; military fitness; summer boot 
camps; trim trails; no strings badminton; evaluation has 
been done in community centres; diabetes forum; 
involvement in workplace wellbeing charter. 
 

Surrey Sports Park Walking Basketball, Walking Football, No Strings 
Badminton, Aqua Fit Aerobics & Aqua Fit Zumba, Circuits 
(low-moderate intensity), Boxercise (low-moderate intensity), 
Pilates (low-moderate intensity), Run group (5 km), 
Racketball, Squash step, Badminton Essentials courses (6 
weeks), Swimming (pay as you go), Pre / Post Natal 
exercise (12 week course), Weight Management course (led 
by a Dietitian and an Exercise Referral Specialist), Student 
Referral Programme (for mental health). 
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Tandridge D.C. 4 x 50+ group classes; 47 x wellbeing classes which include 
Pilates, Yoga and Stretch based classes; 4 x 50+ aqua fit 
classes; 13 x further aqua fit sessions open to all; Exercise 
Referral scheme running at 2 sites; 2 x neuro rehab classes; 
1 x classical swim (with relaxing music); 5 x 50+ swim 
sessions; 6 x swimability sessions for those with disabilities 
or mobility issues; 1 x outreach class (dance based) - more 
to follow. 
 

Waverley B.C. For older people: Seated Pilates (in nursing homes and also 
in diabetes clinics in GP surgeries); health checks; 
cancer/stroke rehab (pathways to hospitals); outreach work; 
Fit for Life (60+); senior sports clubs; dementia friendly 
classes; walks for health; falls prevention; weight 
management scheme; touch tennis; no strings badminton; 
kurling; seated yoga; COPD rehab; Cardiac rehab; Fit for life 
classes in local community centres; Park run; Free 
swimming for over 80’s. 
For younger people: junior gym; touch tennis; fitness 
classes; soft play; swimming; community games; free 
swimming for under 8’s; Xplorer; skate events; free SYG 
training sessions. 
 

Woking B.C. Park runs; walking football (leisure centre); walking 
basketball; Corner House which includes healthy walks; 3 
outdoor gyms & induction sessions; health talks in 
community centres; falls prevention; 50+ club; health 
champions scheme. Seated dance, tea dances. Swim 
Buddies, Chair based yoga; Chair pilates; Short mat bowls; 
Line dancing; Yoga; Tai Chi. Bravehearts Phase IV cardiac 
rehab; Rebuild - Exercise after Stroke sessions; Pulmonary 
Exercise Group - Pulmonary rehab classes. 
Get Active 50+ (further details at 
www.woking.gov.uk/ga50) : 
Jogging (Couch to 5k); Swimming (Adult Learn to Swim); 
Golf; Bowls; Badminton (essentials); Boccia; Walking 
Football (Loop Road Rec); Seated Yoga; Bollywood 
Exercise and Dance. 
 

http://www.woking.gov.uk/ga50
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YMCA East Surrey Exercise Referral Classes/Activities 
Seated Classes for older persons; 3 x Cardiac Rehabilitation 
Classes; MS Gym Class; 2 x ER Gym Class for persons in 
receipt of Mental Health services; Breathe Easy Pulmonary 
Rehabilitation; 2 x Stroke Rehabilitation; Balance & Tone 
Class for 50+ and ER members; Lets Keep Moving for older 
persons; Be Active for adults with learning disabilities; 
Trampolining for adults with learning disabilities; Head 2 Toe 
gym class; Zumba Gold. 
Exercise Referral Open Session in gym where people who 
need minimal assistance attend independently or with 
carer/support: 
Tuesday 3.00-5.00 
Wednesday 10.30-12.30 
Shortmat Bowls 
YMCA Walking for Health programme 
Working with First Community Health & Care Falls 
Prevention team who deliver alongside our seated exercise 
class. 
Onside Project: sport schemes run from seven different 
sites and provide opportunities for young people to 
participate in a range of sports. 
 

 
 

 

 


