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this report, we have summarised what should be done now, and when the available evidence is not 
definitive, we have made this clear.  

We have itemised interventions which can transform the lives of people with dementia and their 
families, maximising cognition, decreasing distressing associated symptoms, reducing crises and 
improving quality of life. Timely diagnosis is a prerequisite to receiving these interventions. We are 
interested in what works and have included pharmacological, psychological, environmental and 
social interventions. If these are implemented, people with dementia will have their cognition 
optimised and be less likely to be agitated, depressed or have troublesome psychotic symptoms and 
family carers will have reduced levels of anxiety and depression. It is also important to discuss future 
decision-making as soon as possible with people with dementia and allow them to nominate an 
agent who can enact pre-specified wishes or make choices consistent with their values. 

People with dementia are usually older, often have co-morbidities and may need help in coping with 
these illnesses. A third of older people now die with dementia and all professionals working in end-
of-life care need to make this a central part of their planning and communication. 

In this commission, we have detailed evidence-based approaches to dementia and its symptoms. 
Services should be available, scalable and give value. As there are limited resources, professionals 
and services need to use what works, not use what is ineffective, and be aware of the difference. 

Overall, there is good potential for prevention and, once someone develops dementia, for care to be 
high-quality, accessible, and give value to an under-served, growing population. Effective dementia 
prevention and care could transform the future for society and vastly improve living and dying for 
individuals with dementia and their families. Acting now on what we already know can make this 
difference happen. 
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There were no systematic reviews for hearing loss and incident dementia. We therefore consulted 
experts to generate a list of relevant papers and used the quality checklist for prognosis studies (62) 
defining high quality papers as those that had followed a cohort of cognitively healthy people for at 
least 5 years, had an objective measure of peripheral hearing (pure-tone audiometry), incident 
dementia as an outcome, and adjusted for age and cardiovascular risk factors as potential 
confounding factors. Three studies met these criteria (63-65), with follow-up over 9, 12 and 17 
years. Each found that peripheral hearing loss was a significant risk factor for dementia. We meta-
analysed this data and calculated a pooled RR of 1.94 (95% CI [1.38-2.73]) (figure 3). 

 

Figure 3. Forest plot of effect of hearing loss, measured by pure tone audiometry, on incident 
dementia rates 9-17 years later in cognitively healthy people 

PAF for modifiable risk factors  
The attributable risk in a population depends on the prevalence of the risk factor and the strength of 
its association (relative risk) with the disease. In our calculations, we have used relative risks from 
systematic reviews and, while these were adjusted for many confounders, they could not have been 
adjusted for all the risk factors in our total PAF calculation. Therefore using the formula for 
calculation of individual risk factor PAF for circumstances in which all confounding risk factors have 
been adjusted for would be inappropriate (66). We therefore used a version of the formula which 
was used in a previous paper and which is more appropriate when confounding has not been fully 
accounted for (32;59). 
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Figure 4. Life course model of contribution of modifiable risk factors to dementia 

Notes: Numbers are rounded to nearest integer. 
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Differences in PAF estimates 

Our assessment of the effect of potentially modifiable risk factors is higher than previous estimates 
reported but we have incorporated two additional risk factors, one of which, hearing loss, is 
extremely common in middle and later life, so would be expected to have a high PAF. We have used 
data to calculate communality from the Health Survey for England from 2014, whereas previous 
estimates used data from 2006. We have made our estimates as conservative as possible by 
calculating communalities for adults > 65 years of age, as this is the age-group most vulnerable to 
dementia, and correlation between risk factors is likely to be more relevant in this age-group rather 
than in all adults. 

When in the life course is a risk factor important? 
While we have presented the current evidence about specific times when a risk factors has been 
shown to be important during the life course, they may be relevant at other times. It may be that 
ongoing education continues to increase cognitive reserve. Similarly, diabetes, hypertension, 
depression, being sedentary and smoking are probably important in middle age, and later life, and 
hearing loss may be a risk in late as well as mid-life. 

Other risk factors not in our model  
We have not incorporated other factors, such as diet, alcohol, traffic or sleep which may be relevant. 
It is therefore possible that the potentially preventable fraction of dementia is underestimated in 
our figures. 

Reverse causality 
The direction of causality is sometimes unclear and may sometimes be bidirectional. For example, 
reduced socialisation or increased depressive symptoms may be caused by, and cause, cognitive 
decline and thus our figures may be an overestimate. When considering some risk factors which 
occur not long before the onset of impairment, it is difficult to be sure of direction of causation; e.g., 
whether depression increases the risk of dementia or dementia increases the risk of depression or if 
the relationship is bidirectional. 

Communality of risk factors 

Our communality calculations take into account shared mechanisms of reversible risk factors but it is 
also possible that genes may predispose to both dementia and hypertension, depression or hearing 
loss.  

Global estimates of prevalence 
The prevalence of risks we have used are from the largest populations we could find, but these are 
not always global and will differ in different parts of the world with varying cultures and incomes. 
We have also used conservative estimates of prevalence for social isolation or hearing loss aged over 
55, to produce as accurate an estimate of PAF as possible.  

Data quality 
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Souvenaid 
Souvenaid is a medical food product for oral consumption formulated to meet nutritional 
requirements in AD and comprises docosahexaenoic acid (DHA), eicosapentaenoic acid (EPA), 
uridine-mono-phosphate (UMP), choline, phospholipids, folic acid, vitamins B6, B12, C, E, and 
selenium. These are hypothesised to be useful as precursors and co-factors for the formation of 
neuronal membranes and consumption of souvenaid increases their levels (348;349). However, a 
double-blind trial of 527 participants with mild-to-moderate AD showed no difference in the ADAS-
Cog outcomes (350). A systematic review and meta- analysis found good quality studies with a total 
of 1011 participants and no difference in global cognition, functional levels or behaviour (351). 

Key points and recommendations 
Cholinesterase inhibitors (donepezil, rivastigmine and galantamine) have a small but clinically 
important effect on cognition and function at all AD severities but have side-effects. Donepezil and 
rivastigmine have a positive effect on cognition, and in the Lewy body disorders, on hallucinations. 
Memantine has a smaller effect on cognition in moderate-to-severe AD. 
 

Other cognitive interventions 
Cognitive interventions encompass a range of approaches to maintain or improve cognition through 
mentally stimulating activities. There are broadly three main cognitive intervention approaches. 

Cognitive stimulation therapy (CST) stems from reality orientation and is usually group-based. It 
consists of group sessions led by a trained coordinator incorporating social activity, reminiscence 
and simple cognitive exercises (Box 2). Cognitive rehabilitation aims to improve everyday function by 
helping the patient set individual goals, and devising strategies to achieve these (352) and may be 
useful for patients with mild-to-moderate AD, for whom individualised goals to improve specific 
functions could improve function and quality of life. A large multicentre study of goal orientated 
cognitive rehabilitation in mild AD is currently underway (353). Cognitive training involves 
theoretically-driven strategies or exercises targeting specific cognitive domains, usually with an 
adaptive level of difficulty. Cognitive training may have benefits in healthy older adults but not for 
those with MCI, as detailed above. 
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Key points and recommendations 
Group CST improves cognition in patients with mild-to-moderate dementia. It is unclear whether the 
active component is cognitive or social as individual CST is ineffective or whether the effect size is 
clinically-significant. Individual cognitive rehabilitation can be effective for patients with mild-to-
moderate dementia with specific functional goals, but its cost-effectiveness requires more evidence.  
 

Exercise interventions for cognition  
The evidence from RCTs that exercise interventions improve cognitive and functional outcomes in 
patients with dementia is highly variable. A systematic review of four RCTs of exercise interventions 
in AD reported a significant overall standardised mean difference (SMD) on cognitive outcomes 
compared to controls of 0.75 (95% CI [0.32-1.17]) (361). In contrast, a recent Cochrane review of 
nine studies with 409 participants did not find a significant difference and rated the quality of 
evidence as very low (362). The Finnish Alzheimer Disease Exercise Trial reported a year-long 
programme improved executive function, measured on clock drawing test, (effect size in the home-
based exercise group d = 0.25 (95% CI [0.06-0.48]) vs d = -0.10, (95% CI [-0.27-0.16] in control group), 
but not in verbal fluency and there were no effects in other domains (363). 

However, in the Cochrane review there was an overall significant benefit of exercise on ADLs (SMD = 
0.68 (95% CI [0.08-1.27]), in six trials with 289 participants (362). The functional benefits are 
illustrated by the FINALEX trial, in which 210 home dwelling patients with AD were randomised to 
group or tailored exercise twice a week for 1 year or to usual treatment control. Although the study 
was unblinded, the tailored home-based exercise group declined less on the functional 
independence measure at 12 months (mean change -7.1 (95% CI [-3.7 to -10.5])) than controls 
(mean change -14.4 (95% CI [-10.9 to -18.0])) (364). 

Overall, RCTs examining exercise interventions in dementia are few and limited by small sample 
sizes, lack of blinding, inadequate comparator groups, variable form, frequency, duration and 
intensity of exercise and the use of multicomponent interventions masking the effect of an exercise 
component. It is possible that a dose-response relationship between exercise and cognition exists, 
and that high intensity exercise gives more beneficial cognitive effects (365). It has been 
hypothesised that there is an intensity threshold beyond which cognitive benefits become more 
pronounced (366). Supporting this hypothesis, a sub-analysis of the ADEX trial (367) found that high-
intensity training is required for cognitive improvement in mild AD patients. Participants performing 
higher intensity exercise with >70% maximum heart rate (n= 66) improved in the primary cognitive 
outcome vs control, whereas those doing moderate intensity exercise had no significant 
improvement (368). 

Key points and recommendations 
Engaging in exercise is helpful for a variety of reasons including cardio- and cerebro-vascular health, 
diabetes, obesity, strength and protection against frailty. Exercise programmes for people with mild-
to-moderate dementia are feasible and well-tolerated and exercise offers positive small effects on 
function for people with dementia but it is not clear whether they help cognition. The most 
persuasive evidence to date on exercise is for high intensity interventions to help cognition in mild 
AD. It is unknown whether exercise programmes that reach the aerobic fitness thresholds which 
affects hippocampal volume or BDNF levels in non-AD participants conveys cognitive benefits. 
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Figure 10. Approaches to assessing and managing psychosis in dementia (see text for further 
details) 

Is there psychosis?
What are the symptoms?
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is optimised) and ask informant
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risperidone
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3
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overburdened?
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3. Consider higher level of 
practical support and care for 
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4. Consider presence of anxiety 
or depression, and offer formal 
treatment programme
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Is there significant risk?
leading to potential harm to self 

or others
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strategies (involve carer)
- Ensure adequate support for carer
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Figure 11. Approaches to assessing and managing agitation in dementia (see text for further 
details) 

 

Pleasant activities and occupational interventions for agitation 
Most people enjoy activities that interest them and become restless when bored. Engaging in 
meaningful and pleasurable activities is hypothesised to improve health and wellbeing by 
reconnecting individuals to their physical and social environment; support self-esteem; build neural 
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Figure 12. Guidance for using pleasant activity as a therapeutic intervention in dementia 

Figure inspired by Regier et al (421) 

Assess person w
ith 
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Social engagement and sensory interventions for agitation 
Social engagement is a necessary condition for wellbeing throughout life, and the lack of it may 
cause agitation in people with dementia. It encompasses physical proximity to others, eye contact, 
conversation and sensory stimulation including touch. It is suggested that social activity may 
improve quality of life among people with dementia although this has not been shown in high 
quality RCTs (422). 

A systematic review found that clinically-significant agitation reduced during sensory interventions, 
including massage (413). For many successful group interventions, positive social engagement may 
be an important mechanism. 

In care homes, personal care is an opportunity for positive one-to-one social interactions, but in 
practice communication is often minimal or comprised of commands or instructions (423). Training 
staff how to communicate with people with dementia during personal care may be useful. In the 
U.K., the ongoing Managing Agitation and Raising QUality of lifE in dementia study (MARQUE) is 
quantifying the frequency of agitation in care home settings and determining the efficacy of a 
manualised approach to training care home staff to improve every day communication and 
interaction with people with dementia (424).  

A before-after intervention study in 111 nursing home residents with severe dementia found live 
social stimuli (e.g., with people) decreased agitation more than activities (e.g. folding envelopes; 
reading; music) (425). Similarly, one-on-one social interaction, music, and watching a videotape 
reduced agitation (426). Live social stimuli (visit from a baby or a pet, and one-to-one social 
interactions) also increased pleasure more than exposure to a life-like doll or robotic animal which 
may be an activity rather than a simulated presence (427). Another open study offering social 
interaction, environmental modification or personalised music, found that social interaction was 
most often effective (428). An open study providing different social stimuli for people with dementia 
in care homes found that residents spent more time interacting with humans than animals and with 
animals as opposed to toys (419).  

Reviews of studies of simulated presence therapy using audiotapes of families found inconclusive 
evidence of efficacy in any domain (239;429). Unpleasant stimuli, that are experienced as an 
invasion of personal space or threat may cause agitation (430). 

Other non-pharmacological interventions for agitation 
Aromatherapy and light therapy have not been found to be effective for agitation (figure 13) (413). 
There is no evidence from RCTs that exercise reduces agitation in care home residents (413). 
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Figure 13. RCTs of effect of psychosocial interventions vs controls for agitation in dementia; 
standardised effect size and 95% confidence intervals, where calculable, for agitation immediately 
and in the longer term 

Figure reproduced from Livingston et al (413) by permission of The Royal College of Psychiatrists 

Drug treatment of agitation 

Antipsychotics for agitation 
Antipsychotics were the first choice drugs for agitation in dementia, until evidence of their 
harmfulness demonstrated the need for cautious prescribing and monitoring. Antipsychotics have 
limited efficacy for aggression; risperidone at a modal daily dose of <1 mg improved agitation and 
psychotic symptoms, particularly where aggression was the target symptom; possibly more in severe 
aggression, with a difference of around 1-1.5 points on the Cohen Mansfield Agitation Inventory 
(CMAI) subscale when compared to placebo (431). Haloperidol also has effects on aggression though 
not on other symptoms of agitation. Olanzapine, and quetiapine did not improve psychosis, 
aggression, or agitation but aripiprazole may improve agitation (431). Overall risperidone has the 
best evidence for benefit of any atypical antipsychotic, but only over 12 weeks (431). Withdrawal 
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trials of antipsychotics do not find an effect on agitation or neuropsychiatric symptoms except for 
those who have most severe symptoms (405;432). 

Other drugs for agitation 
Drugs for cognition, including donepezil and memantine have not been shown to be useful for 
agitation in RCTs and agitation can be an adverse effect of ChEIs (433;434). A double-blind RCT of 
memantine withdrawal suggested no advantage in the treatment of neuropsychiatric symptoms 
including agitation (435). 

 Citalopram showed efficacy for agitation with a 0.93 point difference on the Neurobehavioral Rating 
Scale agitation subscale (NBRS-A) and clinical global rating (the co-primary outcome) and a 2.4 point 
difference in the total CMAI compared to placebo, although it causes QT prolongation (436) and 
worsening of cognition (437). Notably about half of patients responded later in the course of the 9 
week clinical trials (438). Pharmacokinetic studies suggested that (R)-citalopram enantiomer, more 
than the (S) enantiomer accounted for a significant proportion of the adverse effects and 
deteriorating cognition, as well as less likely treatment response (439) and this may be a future 
avenue. Like other SSRIs, citalopram can cause akathisia and other extra-pyramidal symptoms (440), 
although they do so less commonly than antipsychotics. An analysis to assess heterogeneity of 
response showed that it was not effective for those with more severe agitation, with more impaired 
cognition and in patients who resided in long-term care (441). It showed no efficacy on the agitation 
scale of the neuropsychiatric inventory (442). The dose used was 30mg and the maximum dose 
usually used for people over 60 or 65 in both the UK and FDA labelling is 20 mg(443) 

Citalopram was compared to antipsychotics in two earlier trials for behavioural symptoms, including 
agitation and psychosis in hospitalised non-depressed patients with dementia, where it was no less 
efficacious than the antipsychotic but both showed low tolerability with more than half of 
participants dropping out due to illnesses, side-effects and lack of efficacy. In one trial, citalopram 
(mean dose of 31.1mg) was prescribed at a higher dose than now recommended and risperidone 
was given at a mean dose of 1.36mg; drop outs were very high for both drugs at 44% for each over 
the 12-week trial, but there were fewer adverse events with citalopram (444). In the second trial, 
citalopram 20mg was more effective than placebo for agitation for up to 17 days; discontinuation 
rates for citalopram, perphenazine 6.5mg and placebo were all over 50% for all three groups (445). 

A recent pilot RCT of dextromethorphan/quinidine suggested benefit in the treatment of agitation 
with good tolerability (446) and further RCTs are underway. 

A non-placebo-controlled trial of stepwise increase in analgesia over 8 weeks for residents with 
moderate-to-severe dementia and behavioural disturbances in a nursing home found a 7 point 
difference in the CMAI and a decrease in general neuropsychiatric symptoms four weeks after the 
end of the study (447) although the reduction of 13 points in the CMAI in the placebo arm of 
another trial in care homes (433) suggests cautious interpretation. Preliminary evidence has 
suggested effects of carbamazepine and mirtazapine, which are currently being trialled in the UK. 

Key points and recommendations 
Agitation may be due to discomfort, physical illness, delirium or pain which require treatment. 
Carer response and overstimulating environment may also worsen agitation. 
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Drug treatments for depression  
Antidepressants are often the first-line therapeutic option for depression in dementia; but lack 
definitive evidence for their effectiveness (458). Despite this, people with AD are three times as 
likely to be prescribed antidepressants as those of the same age without dementia (459). 

The Cochrane review of antidepressants for treating depression in dementia concluded that the 
evidence for clinical-effectiveness was equivocal and weak (460) and that the small possibility of 
positive effect was driven by the preliminary DIADS study of sertraline which was highly positive 
(461). Since that review, the much larger DIADS-II (n=131) (462;463) and HTA-SADD (n=326) (452) 
studies did not find that sertraline was superior to placebo in the treatment of depression in 
dementia. Although most people included did not have severe depression, there was no indication 
of a difference according to the severity of depression. Few trials have investigated the effects of 
newer, non-SSRI antidepressants on depression in dementia but the HTA-SADD trial found that 
mirtazapine, a noradrenergic and specific serotonergic antidepressant, was also no better than 
placebo treatment over 13 and 39 weeks. There are a few older and generally smaller trials which 
have investigated tricyclic antidepressants and monoamine oxidase inhibitors (460). Although an 
earlier study recruited 694 patients to compare moclobemide 400mg to placebo; only 511 
participants had dementia (all types), it did not use outcome measures validated in dementia, and it 
is not possible to separate the data of those with dementia from the rest of the participants who had 
cognitive decline (464). Like this study, others often do not meet the quality thresholds for inclusion 
in systematic reviews and the outcome measures used are not optimised for dementia (454). The 
lack of efficacy in treating mild-to-moderate depression with antidepressants or psychological 
interventions is perhaps understandable as we are trying to treat a complex, heterogeneous, 
multifactorial phenomenon with a simple intervention. Most studies that have evaluated the 
effectiveness of antidepressants in people with dementia exclude people with severe depression. 

There are very few data on the response to antidepressants in people who have a pre-existing 
history of depression, predating the first symptoms of dementia may be similar to that in depression 
without dementia. As discussed above, depression may be a prodromal symptom of dementia but 
can also occur in those who have a long past history of depressive disorder. However it is plausible 
that there might be attenuation in the treatment response due to the neurodegeneration and 
neurochemical changes that are part of dementia. Although we do not have trials in this specific 
group, it seems unlikely that dementia would make them entirely resistant to previously effective 
psychological or drug therapy. In the absence of trial data, clinical practice for those who have a past 
history of treatment response to antidepressants prior to their developing dementia would be to use 
this treatment as a first-line treatment for depressive episodes following the diagnosis of dementia. 

Overall, despite being very commonly used, the evidence for antidepressants having a positive role 
in dementia is weak. There is also no good evidence that antidepressants are effective in improving 
other outcomes, such as ADL, cognition, clinical severity, or carer burden. There are however harms 
that are attributable to antidepressants, which are common and sometimes serious (discussed in 
agitation section, above) (436;437;452;462). In view of these adverse effects and the lack of 
evidence for positive effects, they should not be used in those without a history of depression in 
younger age, unless psychosocial treatments are unsuccessful. Some individuals may benefit from 
antidepressants but we do not have trial data with which to identify this group. Clinical decision 
making will as always rely on an individualised assessment of risks, harms and potential benefits. The 








































































































































