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Abstract
Falls are common in the elderly and increase with age. One third of people over the age of 65 will fall at least once 

in a year. This figure increases to half in people over the age of 80. They are the most common cause of death from 
injury in people over 65 and cost the NHS over £2 billion a year. Older people with dementia and cognitive impairment 
have been shown to fall twice as much as their cognitively in-tact peers. NICE recommends that falls preventions 
programmes should be multifactorial and incorporate strength and balance training, home hazard assessments and 
interventions, vision assessment and referral with medication review. There is, however, evidence to suggest that this 
type of intervention may not be as effective in people with dementia at reducing falls. The purpose of this literature 
review is to examine recent evidence to establish if there are any effective interventions to reduce falls in those with 
dementia.

Conclusion: Evidence for effective fall prevention programs in dementia is limited and often conflicting. Further 
research is needed to address what is a significant problem that is likely to increase as the world ages and rates of 
dementia increase. At this present time, there is insufficient evidence to support the use of any intervention to prevent 
falls in those with dementia. In the meantime, hospital trusts and care homes may need to consider novel approaches 
to reducing falls.

Keywords: Dementia; Medications; Cognitive; Impairment; Behav-
iour; Alzheimer’s disease

Introduction
Falls are common in the elderly and increase with age. One third 

of people over the age of 65 will fall at least once in a year. This figure 
increases to half in people over the age of 80 [1]. They are the most 
common cause of death from injury in people over 65 and cost the 
NHS over £2 billion a year [2]. Older people with dementia and 
cognitive impairment have been shown to fall twice as much as their 
cognitively in-tact peers with an annual falls rate of around 60% [3,4]. 
Worldwide there are 47.5 million people living with dementia with 
figures set to rise to 132 million by 2050 [5,6]. Despite this, there is 
no specific guidance on fall prevention for this high-risk group in the 
UK. NICE recommends that falls preventions programmes should be 
multifactorial and incorporate strength and balance training, home 
hazard assessments and interventions, vision assessment and referral 
with medication review. There is, however, evidence to suggest that this 
type of intervention may not be as effective in people with dementia 
at reducing falls, and falls risk, as it is in those without cognitive 
impairment [7]. The purpose of this literature review is to examine 
recent evidence to establish if there are any effective interventions to 
reduce falls in those with dementia.

Risk Factors
A prospective study involving 109 older people with cognitive 

impairment in residential care found several significant risk factors 
when comparing fallers to non-fallers [8]. Increasing age, fall within 
the last year, lower Barthel score (poorer performance in ADLs), taking 
an antidepressant and being on more than 5 medications were all found 
to be associated with being a faller. Fallers were also more likely to have 
performed poorly in gait and balance measures and have increased levels 
of impulsivity, challenging behaviour and anxiety, along with lower 
ACE-R scores, particularly in Attention and Orientation, memory and 
fluency. A Large prospective cohort trial published in 2017 reported 
similar results [9]. They found that while global cognitive impairment 
itself was not an independent risk factor for falls, poorer executive 

function, anxiety and depression, processing speed and visuospatial 
impairment were. Poorer executive function has also been shown to 
increase falls risk in those without dementia [10]. A further prospective 
study published in 2013 had similar findings in community dwelling 
older adults with cognitive impairment [11]. Falls were significantly 
associated with mobility aid use, falls in the previous year, centrally 
acting medication and increasing number of medications. Poorer 
performance on visuospatial domain of the ACE-R, cube drawing and 
Trails A and B and higher GDS and Goldberg Anxiety Scale were all 
associated with increased falls rate. Poorer performance in balance and 
mobility tests was also shown to be linked with higher rates of falls. 
Neither of these trials compared those with cognitive impairment to 
those without. A prospective trial from 2007 did, and involved people 
in long-term care, both with and without dementia [12]. They found 
that there was a significantly increased risk of falling in patients with 
dementia who were male and walked with an aid. This was not found to 
be a significant risk factor in those without dementia, or in females with 
dementia. The authors suggested this may be due to men with dementia 
being more prone to impulsivity than women resulting in a higher falls 
risk. They concluded that it was more difficult to predict falls in people 
with dementia, as the risk factors for falls did not appear to be as clear 
cut as for older people without dementia. They felt that this highlighted 
that the circumstances surrounding the fall may be more important 
than predictive risk factors in this group. This was, however, a trial that 
included only those in long term care making it difficult to compare 
to other trials that have included a mixed sample or predominantly 
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community dwelling older people such as Taylor et al. [13]. They 
similarly compared those with and without cognitive impairment 
and found that those with cognitive impairment performed worse on 
measures of reaction time, muscle strength, balance and mobility, all of 
which have been shown to increase falls risk in those without cognitive 
impairment. This suggests that falls risk factors in those with cognitive 
impairment may actually be the same as in those without cognitive 
impairment; they may just be present at increased rates in this group, 
thus explaining the increased falls rate.

The type of dementia a person has is also important in predicting 
falls risk. A trial that recruited 140 people with mild to moderate 
dementia, plus 39 controls, and then further divided them by diagnosis 
found that, unsurprisingly, falls were most highly associated with 
Lewy Body Dementia and Parkinson’s disease Dementia [14]. There 
was, however, no significant difference between Alzheimer’s disease 
and Vascular Dementia. They found that symptomatic orthostatic 
hypotension and depression were significantly linked with falls and 
that physical activity was protective against falls. Other larger studies 
however, have found no significant relationship between physical 
activity and falls. A further study also showed that malnutrition may 
be also associated with increased falls risk in people with dementia [15].

Multifactorial Interventions
NICE currently recommends that patients deemed to be high risk 

of falling should receive a multifactorial falls intervention to reduce 
the risk of further falls. However, evidence for their effectiveness 
in those with dementia is scarce and mixed. Shaw et al. looked at 
whether multifactorial intervention following a fall may prevent 
further falls in people with dementia [7]. Their sample comprised 
of people with dementia, presenting to Accident and Emergency 
departments following a fall, in Newcastle upon Tyne in 2003. This 
was a fairly large randomised control trial with 144 controls and 130 
in the intervention group in the final analysis. All participants had 
a multifactorial assessment (medical, physiotherapy, occupational 
therapy and cardiovascular) and those in the intervention group 
received interventions targeting any risks detected. At three months, 
the multifactorial assessment was repeated. Patients were followed up 
for 1 year and their primary outcome was the number of people who 
fell. However, they also looked at other outcomes such as; time to first 
fall, injuries related to falls and A&E attendances due to falls. They 
found no significant difference in any outcome in the intervention 
group. While there was a 10% reduction in the number of people who 
fell in in the intervention group, this was not statistically significant. 
They did note that some participants in the control group may have 
received interventions that were similar to those in the intervention 
group. However, other than in medication review where there was a 
14% equivalent compliance rate in the control group, all were at a rate 
of less than 10%. They concluded that multifactorial intervention was 
less effective at reducing falls in people with dementia than it is in those 
without.

Another RCT from 2003 drew similar conclusions [16]. Participants 
were 378 care-home residents in Sweden. In this study, they also 
separated those with higher (above 19) and lower (below 19) MMSE 
scores. Interventions were similar to in the previously mentioned trial 
and included staff education, environmental modifications, exercise, 
medication review, use of hip protectors and post fall problem solving 
conferences. The time to first fall was only significantly reduced in 
the higher MMSE intervention group when compared to the control 
group. This was the same across most outcome measures. The only 

significant result for the lower MMSE group was a reduction in the 
number of hip fractures in the intervention group. The authors felt that 
from their results they could not conclude that the intervention had no 
positive effect in those with cognitive impairment, but that it suggested 
this type of intervention was less effective in those with increasing 
levels cognitive impairment.

In contrast to the above studies, a large clustered randomised 
controlled trial in Germany investigated the effects of a multifaceted 
intervention on falls rates in nursing home residents which included 
a significant cohort of residents with cognitive impairment [17]. They 
found that time to first fall was significantly increased in the cognitively 
impaired group, but not the cognitively intact group when compared to 
their respective control groups. They also found that the intervention 
appeared to reduce the rate of falls in the cognitively impaired group 
more than in the cognitively intact group. This suggests that this 
type of intervention does benefit those with cognitive impairment. 
These findings are also supported by a similar trial that involved 
psychogeriatric nursing home residents [18]. They found that a 
multifactorial intervention program significantly reduced the number 
of falls in these residents. This trial did not specifically target those with 
dementia, but the average MMSE scores were 7 and 9.3 in the control 
and intervention group, respectively, suggesting that a high proportion 
of the residents were cognitively impaired. 

Exercise Interventions 
Other trials have focused on exercise alone as a way of reducing 

falls in this high-risk group. This is potentially a promising area to 
look at given that Allan et al. found exercise to be a protective factor 
when it comes to falls in people with dementia. Several different types 
of exercise have been looked at including Tai Chi, Yoga, and other 
balance, strength and mobility exercises [14].

The use of Dyadic Tai Chi was explored by Yao et al. [19]. This was 
a small, uncontrolled trial, involving 22 home dwelling participants 
with a diagnosis of dementia. Dyadic Tai chi is described as being an 
application of the Positive Emotion-Motivated Tai Chi that emphasises 
enhanced communication using positive emotional motivators. These 
could be playing relaxing music, being given a reward before or after 
exercise and use of the sticky hand technique where the patient and 
caregiver are in constant physical contact. This enables the patient 
to participate and provides sensory stimulus to the patient. The two 
outcome measures were measures of the Timed up and Go test (TUG) 
and Unipedal Stance Time (UST). Both are assessments of mobility 
and balance. Improvements were shown in both outcome measures, 
but this was less marked in those with severe impairment. This may 
be because both tests rely on the patient understanding instructions 
and on them trying to the best of their ability. While results are 
encouraging, falls were not an outcome. Numbers were too small to 
test for significance and the outcome measure chosen may have been 
inappropriate for the patient group. What is encouraging though is 
that many of the participants completed the 16-week program and 
over half were moderately to severely impair. Another study that 
also included participants with moderate to severe dementia was a 
feasibility study that examined whether or not arm chair yoga could 
be used to improve balance and potentially reduce falls in people with 
moderate to severe Alzheimer’s [20]. They found that all 9 participants 
could complete the program and showed improvements in measures 
of mobility, gait and balance. However, only the change in balance was 
statistically significant. Given the very small sample size, and the fact 
that falls were not an outcome measure, conclusions cannot be made 
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about the effectiveness of this intervention. It did, however, show that 
those with severe impairment could participate effectively.

Another area of interest has been home-based exercise programs 
with several pilot and feasibility trials exploring this in recent years. One 
such trial was a feasibility RCT from 2013 that involved 40 participants 
with mild to moderate Alzheimer’s dementia [21]. The intervention 
group were given a 6 month personally tailored, physiotherapist 
supervised home exercise program. Exercises were designed to improve 
balance and strength, and also included a walking program. 11 out of 19 
in the intervention group completed the program. Falls rate decreased 
by 33% in the intervention group and increased by 89% in the control 
group but, this was not statistically significant. Within this trial, they 
also looked at factors that influenced commencement and adherence 
to the program as a separate qualitative study [22]. They concluded 
that carers played a very important role in enabling participants to take 
part and should be included in future trials. Another feasibility study 
in 2013 included carers in the intervention [23]. They looked at the 
use of a personally tailored intervention program that included both 
exercise and home hazard assessments. They also provided carers with 
education about the participants’ cognitive abilities and advice on task 
simplification specifically tailored according to cognitive ability. This 
trial also showed a reduction in the number of falls in the intervention 
group compared to controls but, given the very small sample of 22 
participants significance could not be commented on. 

Another trial that also made use of carers was a pilot trial from 2017 
[24]. They tested a career-enhanced exercise program to see if they 
could improve patients’ balance and depressive symptoms. This was not 
an RCT and involved only 42 participants with dementia. People with 
MMSE scores below 12 were excluded and falls was not the primary 
outcome measure. The 6-month exercise program included balance 
and strength training and was individually tailored to each participant. 
Over the 6 months they were visited by a physiotherapist to check 
progress and to progress the exercise program if needed. A reduction in 
GDS scores was measured but was not significant. Measures of balance 
did show significant improvement but adherence was poor with only 
52% still exercising at 6 months. Those who adhered to the program 
had significantly better balance than those who did not. A similar pilot 
trial that instead used a centre based exercise program also showed 
significant improvements in balance and mobility after a 3-month 
exercise program [25]. This improvement then declined 3 months after 
the program stopped. Interestingly there was some suggestion that the 
exercise program seemed to slow down the rate of cognitive decline. 
Again, however, falls were not a measured outcome.

While the previously discussed pilot and feasibility trials have shown 
promising, albeit mostly insignificant results, the most promising 
evidence comes from an RCT from 2013 that involved 194 home-
dwelling participants with a diagnosis of Alzheimer’s from Helsinki 
[26]. The data on falls comes from a sub-analysis of a trial looking at 
the effects of exercise on dementia in which they compared a home-
based, individually tailored, twice weekly exercise program, a centre 
based 4 hours, twice weekly exercise program and a control group. For 
the purpose of this further analysis they pooled the two groups together 
as the interventions were similar. Both programs involved a mixture of 
balance, endurance and strength training, along with exercises designed 
to improve executive functioning and dual tasking. In those with mild 
dementia physical function decreased in both the intervention and 
the control group but the rate at which the participants decreased was 
significantly slower in the intervention group compared to controls. 
There was no significant difference in the moderately impaired group. 

Interestingly though the rate of falls was halved in the intervention 
group with moderate to severe dementia with only a slight reduction 
in the mild intervention group. Their results suggest that exercises 
designed to target both physical and cognitive functioning may be an 
effective way of reducing falls in people with dementia.

Other 
As well as exercise and more traditional multifactorial interventions 

researchers have often looked at alternative ways of reducing falls in 
people with cognitive impairment. Some of these included cognitive 
training, increased supervision, nutritional support and the use of 
olfactory stimulation using lavender. 

In 2012, an RCT in Japan tested whether the use of lavender 
scented patches could reduce falls in elderly people in long term care 
facilities [27]. While the study did not specifically look at people with 
dementia, they do present data on the MMSE scores of participants 
that indicate most participants had some level of cognitive impairment. 
The intervention involved the use of a small transdermal patch scented 
with lavender that only the resident could smell. Falls and changes in 
behaviour were recorded by care home staffs that were blinded. Over 
the year there was a significant reduction in agitated behaviour in the 
intervention group from baseline and the rate of falls also reduced 
significantly. While the authors state that staff who recorded the falls 
were blinded, and that the scent on each patch was only detectible to 
those wearing them, it is hard to dismiss the possibility that staff may 
have been aware of the scent, un-blinding the study.

An RCT from Helsinki looked at improving nutrition as a way 
of reducing falls in people with Alzheimer’s [28]. The trial included 
99 community-dwelling participants with a confirmed diagnosis of 
Alzheimer’s living at home with spouses. Each couple was visited by a 
dietician who assessed diet and gave nutritional advice. This included 
the use of nutritional drinks in cases where diet was insufficient or 
participants were unable to meet nutritional needs through diet 
alone. 78 participants completed the intervention that took place over 
a year and there was a significant reduction in the rate of falls in the 
intervention group.

Another small, non- blinded feasibility study took the approach 
of looking at cognitive training to improve balance in people with 
cognitive impairment. 20 participants were recruited with mild to 
moderate impairment [29]. The 10-week online brain exercise program 
was tailored to target executive function, attention, visuospatial, 
inhibition, dual-tasking ability and speed of processing. They found 
that participants improved in 4 out of the 5 measures of balance, 
but that the improvements were not significant. There was however 
significant reduction in GDS scores, whether this is specific result of 
the cognitive training or due to other factors is difficult to comment on 
given that there was no control group. All the participants were able 
to complete the training, meaning this is an area for potential, future 
research. 

In Virginia, a dementia unit for veterans tested a simple way of 
reducing falls in their residents with a history of recurrent and frequent 
falls, by increasing supervision [30]. They selected two nursing assistants 
to provide increased input with the 8 residents with the highest falls 
incidents in the unit. They received training on falls prevention and 
on the mechanics of catching a falling patient, as well as methods to 
keep them occupied during the day. The project ran over 4 months and 
significantly reduced the number of falls in these residents from 112 
to 62. As well as reducing falls they found that residents and relatives 
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responded well to the increased input and improved the relations 
between relatives and staff. This is a similar project to one set up in 
Burton Hospital NHS Foundation Trust [31]. They employed a team 
of nursing assistants who were based in a “virtual ward” who would 
be called upon to provide 1 to 1 input with confused, elderly, agitated 
patients. They would be allocated on a weekly basis and would be with 
the patient for as long as was needed. This meant that continuity of 
care was improved and the Trust did not have to rely on temporary 
and expensive agency staff to provide one to one observations. Doctors 
reported being asked to review agitated patients less, relatives reported 
feeling more secure about the care their loved ones were receiving and 
they reported that the falls rate had reduced to zero since the program 
had started.

Discussion
Several factors have consistently been identified as being associated 

with an increased risk of falling in those with dementia or cognitive 
impairment. Poorer executive function and visuospatial scores on 
testing, use of centrally acting medications, increasing number of 
medications along, poorer performance in tests of mobility and 
balance and psychiatric comorbidities such as symptoms of anxiety 
or depression have all been shown to be associated with higher falls 
risk. Lewy Body Dementia and Parkinson’s disease Dementia and 
behavioural disturbance are also associated with increased falls rates. 
Many of these risks are not modifiable and those that are pose further 
challenges. Take for example, depression. It has been identified as a 
risk factor associated with falls, unfortunately there is evidence to 
suggest that the use of antidepressants may also increase the risk of 
falls independent of the presence of depressive symptoms [32]. The 
same could be said about behavioural disturbances in this group, 
the medication we use to manage these have also been shown to be 
associated with increased falls risk [33,34]. This makes preventing 
falls in this group challenging and complicated. While there is a good 
evidence base supporting the use of multifactorial interventions reduces 
falls in the elderly the same cannot be said for those with dementia. 
There is limited research specifically looking at people with dementia. 
And, there are about as many papers supporting the effectiveness of 
multifaceted interventions as there are against. Out of the 4 RCTs 
included in this review 2 reported positive results and 2 reported no 
change in falls rate. Older RCTs have shown similarly mixed results 
with one RCT showing positive results and two showing no reduction 
in falls [35-37]. Most of research has involved either a majority of 
participants from nursing homes or has taken place in a nursing home 
setting meaning, that there is little research focussing on people living 
in the community. A systematic review of reviews in 2015 drew similar 
conclusions, that there was mixed and inconclusive evidence for the 
effectiveness of multifactorial interventions to reduce falls in older 
people with dementia. This was especially true for community dwelling 
older people as most studies were of people in care homes [38]. 

Exercise appears to be a potentially promising area for future 
research. One trial showed that physical activity appeared to be a 
protective factor when it comes to falls in dementia and a large RCT 
showed some positive findings in reducing the rate of falls in people 
with moderate to severe impairment. Exercise also appeared to slow 
down the rate of physical decline in those with mild impairment. Several 
smaller trials have also showed promising results when it comes to the 
use of exercises such as Tai Chi and Yoga in people with dementia. 
Most of these trials have been uncontrolled and too small to comment 
on significance and out of the 7 trials reporting positive results only 3 
had falls as an outcome. A meta-analysis from 2017 reported similar 

results, out of 6 trial included in their analysis only 2 reported falls as an 
outcome [38]. They have however, shown that even people with severe 
impairment are able to participate in these exercise programs if they are 
tailored accordingly. 

While trials testing other methods such as increased supervision, 
the use of lavender patches and cognitive training reported positive 
findings, most of these trials were small, and many were un-blinded 
and uncontrolled. One blinded RCT looked at using lavender patches 
was open to significant bias. Unfortunately, bias was a problem in most 
of the studies included in this review due to falls being self-reported by 
participants or their careers, this is not a problem that is easy to solve. 
This needs to be given consideration in future research, as does the 
involvement of carers. Many of the feasibility trials showed that carer 
involvement was of huge importance when carrying out research in 
this area. While increased supervision and the creation of virtual wards 
of nursing assistants to provide increased input to high risk patients 
are both reported to have reduced falls, there have been no large trials 
exploring this further.

Conclusions
As previous reviews have found, evidence for effective fall 

prevention programs in dementia is limited and often conflicting. 
While areas such as exercise programs using carers to aid participation 
show promise, there have been only a small number of large RCTs 
to date. Further research is needed to address what is a significant 
problem that is likely to increase as the world ages and rates of dementia 
increase. At this present time, there is insufficient evidence to support 
the use of any intervention to prevent falls in those with dementia. In 
the meantime, hospital trusts and care homes may need to consider 
novel approaches to reducing falls. Programs such as that in Burton 
Hospital NHS Foundation Trust have successfully reduced the rates 
of falls within the areas they have been implemented and may be of 
particular interest to Later Life inpatient teams who are keen to find 
ways to reduce falls on their units.
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