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Abstract 
 

Background: Two thirds of people with dementia in the UK are community-dwelling. Current 
guidelines recommend exercise to promote independence in this population, however 
evidence to support this is scarce.  
Aims: To evaluate the effectiveness of home-based exercise programmes on mobility and 
functional independence in people with Alzheimer’s Disease living in the community. 
Methods: The following electronic databases were searched: AMED, CINAHL, EMBASE, 
Medline, SPORTsDiscus, The Cochrane Library, PEDro, OpenGrey and Online Thesis. All 
included trials were assessed for methodological quality using PEDro bias scores and 
McMaster’s Critical Appraisal Tool and Guideline. English language restrictions were applied. 
Findings: Seven trials were included within the review. Trial quality was mixed. All trials 
reported measures for mobility, whilst five trials included measures of functional 
independence. Results for the effectiveness of home-based exercise on mobility were mixed, 
with only two studies reporting significant improvements. Functional independence 
significantly improved in all trials.  
Conclusions: The effectiveness of home-based exercise programmes on mobility in 
community-dwelling people with Alzheimer’s disease remains inconclusive, whilst a growing 
body of evidence indicates its effectiveness on functional independence. However, high 
quality trials are scarce. Larger randomised controlled trials specific to this population are 
thus warranted. 
 
Keywords: Alzheimer’s disease; community-dwelling; functional independence; home-based 
exercise; mobility.  
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Introduction  

Background  

 
Dementia is a common degenerative neurological condition disturbing multiple higher 
cortical functions, including memory, judgement, comprehension and orientation (NICE, 
2010). Of the dementias, Alzheimer’s disease (AD) is the most prevalent, accounting for 2/3 
of cases (Jiang et al, 2013). 
 
Additional to cognitive decline, mobility in people living with AD (PLWAD) deteriorates 
significantly faster than their cognitively intact peers (Suttanon et al, 2013). Impaired 
mobility contributes to inability to perform activities of daily living (ADL), increasing 
caregiver demand and associated costs of social care (Schiffczyk et al, 2013; Castro et al, 
2010). This includes loss of income for informal caregivers and payments to external care 
providers. Decline in physical function further predisposes this population to increased risk 
of falling and sustaining hip fractures; with the annual incidence of falls double that of age-
matched older persons (Rapp, 2011; Ryan et al, 2011).  Subsequently longer hospital 
admissions and higher rates of institutionalization and mortality are associated with PLWAD 
amongst other dementias (Fogg et al, 2017).  
 
Two thirds of people with dementia in the UK are community-dwelling (Prick et al, 2015). 
This population is a focus of the Prime Minister’s Challenge on Dementia 2020 (Department 
of Health, 2016), which prioritises their ability ‘to live in their own homes independently for 
longer’. Current guidelines further outline the need for exercise and rehabilitation to 
promote independent function of PLWAD, with a focus on mobility and ADL (NICE, 2010). 
 
Forbes and colleagues’ (2015) systematic review and meta-analysis found promising results 
in relation to exercise programmes for people with dementia and ADL performance. There 
was considerable heterogeneity within the meta-analysis and the authors advised caution 
when interpreting results. Inclusion of participants that were not homogeneous in terms of 
their dementia diagnosis (type or severity) could explain this. Dementia is a collective term 
for multiple conditions and there is evidence to suggest that exercise affects these 
conditions differently (Rockwood and Middleton, 2007). Of 17 trials, 10 trials included 
participants with AD, reflecting its prevalence of the dementias. To reduce heterogeneity in 
this review, PLWAD were thus selected as the focus. 
 
Notably, despite current guidelines (Local Government Association, 2015) promoting 
independence for people living in their own homes, only two of the studies included in the 
systematic review were conducted in the patients’ own homes (Forbes et al, 2015). With 
most people with dementia being cared for at home, improving ADL performance with 
exercise may allow community-dwelling individuals to remain within their own homes for 
longer, thus decreasing the burden and cost to health and social care. 
 
The aim of this review is, therefore, to investigate the effectiveness of home-based exercise 
on the mobility and functional independence in community-dwelling PLWAD. Home-based 
exercise constitutes as exercise undertaken specifically in the home of the individual or 
carer. 
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Methods 

 
This study has been undertaken in the form of a narrative literature review.  

Data collection 

Database Searching 

 
The following electronic databases were searched: AMED, CINAHL, EMBASE, Medline, 
PEDro, The Cochrane Library, SPORTSDiscus. OpenGrey and Online Thesis were searched to 
identify grey literature. Reference lists were scrutinised to identify further studies. 

Search Strategy  

 
The search strategy outlined in Table 1 was implemented to identify all key evidence up to 
November 2018. Advice from a health librarian was sought when formulating the search 
strategy. 
 
(Table 1 here) 

Selection 

 
Inclusion criteria: participants diagnosed with AD; participants living in their own home or 
the home of an informal caregiver (spouse, family member or friend); home-exercise 
programmes with a focus on mobility and/or functional independence; clinical trials. 
Exclusion criteria: subjects diagnosed with unspecified forms of dementia or cognitive 
impairment; subjects affected by alternative neurological conditions, such as stroke or 
Parkinson’s disease; subjects living in forms of supported housing, including residential care 
and nursing homes; programmes conducted outside of the home setting. 

Data extraction, quality and risk of bias assessment 

 
A standardised form was used to summarise information from key literature, including 
publication details, study aims, target population and findings. Where key information was 
omitted or unclear, authors were contacted. 
 
Studies were assessed using the McMaster critical appraisal tool (Law et al, 1998). To further 
determine study quality, respective PEDro (Physiotherapy Evidence Database) scores were 
accessed where appropriate (PEDro, 2019). 

Data analysis 

 
Data was synthesised using a narrative approach. Through thematic analysis, relationships 
within and between studies were explored and reasons for identified similarities and 
differences between outcomes considered.  
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Findings 
 

Study Selection 

 
Fig 1 outlines the selection process undertaken. Table 2 provides an overview of the 
reviewed literature (n = 7). 
 
(Fig 1 here) 

(Table 2 here) 

(Table 3 here) 

Summary of interventions  

 
All trial interventions were conducted in participants’ homes, with one trial offering 
additional 4-week group exercise (Yao et al, 2013). Most programmes were individualised 
and combined aerobic, strength and balance exercises (Steinberg et al, 2009; Suttanon et al, 
2012; Teri et al, 2003; Vreugdenhil et al, 2012). Alongside these components, one trial 
considered functional exercises, including stair-climbing, transfers, dual-tasking and outdoor 
mobility (Pitkӓlӓ et al, 2013). One trial intervention included patient-specific seated lower-
limb exercises using a computerised movement trainer (ReckMOTOmed) (Holthoff et al, 
2015). Another trial implemented a dyadic Tai Chi intervention (Yao et al, 2013). Exercises 
were conducted in conjunction with the ‘Sticky Hands’ technique, whereby patients and 
caregivers maintained physical contact throughout. 
 
Participants and caregivers were trained in all trials. Most programmes were supervised by 
caregivers, yet one trial intervention was physiotherapist-led (Pitkӓlӓ et al, 2013). Caregiver 
supervision was often supplemented by professional support, including telephone calls 
(Suttanon et al, 2012; Vreugdenhil et al, 2012) and home visits (Suttanon et al, 2012; Teri et 
al, 2003). Participants in one trial exercised unsupervised (Holthoff et al, 2015). 
 
There was no clear consensus regarding exercise frequency. Three trials promoted daily 
exercise (Steinberg et al, 2009; Teri et al, 2003; Vreugdenhil et al, 2012), two trials 
encouraged exercise thrice weekly (Holthoff et al, 2015; Yao et al, 2013), whereas remaining 
trials implemented exercise two (Pitkӓlӓ et al, 2013) and five (Suttanon et al, 2012) times per 
week respectively. Exercise time also varied. Two trials (Holthoff et al, 2015; Yao et al, 2013) 
encouraged 30 minutes of exercise, whereas another trial (Pitkӓlӓ et al, 2013) included hour-
long sessions. All other trials failed to specify a time. 

Mobility (7 trials, 524 participants) 

 
All trials reported results for measures of mobility, with two trials reporting significant 
improvements (Teri et al, 2003; Vreugdenhil et al, 2012). Exercisers in Vreugdenhil and 
colleagues’ (2012) trial demonstrated significant improvement in TUG (Timed Up and Go) 
scores, consistent with significant between-group differences found in Teri and colleagues’ 
(2003) longitudinal analysis. Whilst both studies evaluated programmes with similar exercise 
components (see Summary of Interventions), Teri and colleagues’ (2003) intervention 
combined exercise and behavioural management. More recently, a larger-scale trial (Menne 
et al, 2015) was undertaken to determine the efficacy of respective components included in 
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Teri and colleagues’ (2003) original programme. Whilst exercise was found to improve 
mobility, results were non-significant, which may suggest that significant findings in the 
original trial were not subsequent to exercise alone. However, the shorter 3-month follow-
up period was perhaps insufficient to detect a statistically significant treatment effect, as 
results are consistent with Teri and colleagues’ (2003) own non-significant findings after the 
same period (Law et al, 1998). Inclusion of more diverse dementia diagnoses and people 
living in residential care means that Menne and colleague’s (2015) trial is not generalisable 
to PLWAD continuing to live in their own homes and was thus excluded from this review. It 
therefore remains unclear whether home-based exercise is effective in improving mobility in 
this population. 
 
Whilst there is much evidence surrounding the mechanisms responsible for the beneficial 
effects of exercise, PLWAD are often excluded from these trials (Yau et al, 2014). The most 
notable research in relation to AD may lack generalisability, having been conducted on aged 
mice (Ming and Song, 2011). Trials have demonstrated that exercise promotes adult 
neurogenesis, specifically enhancing hippocampal-dependent learning – a function typically 
impaired in AD due to neuronal loss (Kempermann et al, 2010; van Praag et al, 2005). 
Implicit-sequence learning is recognised as hippocampal-dependent and requires 
subconscious recognition of relationships between chronological events, required in 
behaviours such as walking (Gamble et al, 2014). Through repeated exposure to exercise in a 
familiar environment, PLWAD have been shown to improve their motor skills, albeit not to a 
level considered average (van Halteren-van Tilborg et al, 2007). This could perhaps explain 
the significant improvements in mobility reported by these two trials (Teri et al, 2003; 
Vreugdenhil et al, 2012). 
 
Conversely, Steinberg et al (2009) demonstrated no significant differences in walking speed 
from the Timed 8-foot Walk Test. Detection of a statistically significant effect may have been 
reduced due to the short 12-week intervention period and small sample size of 30, further 
reduced by 3 dropouts (Law et al, 1998). Findings are similar, however, to that in Suttanon 
and colleagues’ (2012) trial, which reported no significant differences in TUG scores. It must 
be noted that TUG is used to measure mobility rather than gait speed in isolation (Kear et al 
2017). Though exercisers in Suttanon and colleague’s (2012) trial displayed poorer mobility 
at baseline, this was considered as an additional covariate in final analyses to minimise 
control bias (Law et al, 1998). 
 
Pitkälä and colleagues’ (2013) larger-scale trial also reported no significant differences in 
mobility at six or 12 months using the Sickness Impact Profile (SIP). Considering that mobility 
of PLWAD has previously been found to deteriorate at a significantly faster rate than non-
impaired peers over a 12-month period, this could explain the lack of significant findings 
(Suttanon et al, 2013). Furthermore, routine care received by controls often included daily 
home-based physiotherapy, potentially including exercise – more than the hour-long 
physiotherapy received by the home exercise group twice weekly.  
 
Unlike the other studies included in this review, Yao et al (2013) conducted a pre-test – post-
test trial, yet still reported no significant improvement in TUG scores following a 12-week 
home exercise programme, supporting previous findings (Pitkӓlӓ et al, 2013; Steinberg et al, 
2009; Suttanon et al, 2012). Almost 50% of participants were moderately-severely impaired, 
potentially influencing findings – one trial (Lužný et al, 2014) found that severity of cognitive 
impairment correlated with increased risk of non-adherence amongst PLWAD. Furthermore, 
timed motor tests, like TUG, may be inappropriate for PLWAD, as individuals often lack 
adequate attention and comprehension to perform the test without support (Hauer and 
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Oster, 2008). Verbal cueing during testing was associated with substantial measurement 
error in TUG scores (Nordin et al, 2006). As PLWAD often lack independence in ADL, this 
could perhaps explain these results (Schiffczyk et al, 2013; Yao et al, 2013).  
 
Interestingly, the same cohort demonstrated a significant improvement of 0.3 seconds in 
TUG scores after the initial 4-week group training sessions. Whilst statistically significant (p < 
0.05), this result is unlikely to be of clinical significance, with a previous trial by Ries et al 
(2009) demonstrating that the minimal detectable change score for TUG in people with 
Alzheimer’s Disease was 4.09 seconds. The minimal detectable change refers to the least 
amount of measurable change in relation to a noticeable change in ability. With this borne in 
mind, it remains unclear if home-based exercise is an effective treatment for improving 
mobility specifically in this population. 

ADL performance (5 trials, 460 participants)  

 
All trials measuring ADL performance demonstrated significant effects from exercise 
interventions (Holthoff et al, 2015; Pitkӓlӓ et al, 2013; Teri et al, 2003; Vreugdenhil et al, 
2012). Whilst promising, all trials used different outcome measures in relation to ADL 
performance and thus do not all consider the same items, posing as an additional variable.  
 
Pitkӓlӓ et al (2013) reported significantly slower functional deterioration in the home 
exercise group at six months using the Functional Independence Measure (FIM). Effects 
were sustained 12 months post-intervention and were significantly different from controls, 
indicating the effectiveness of physiotherapy-led home-based exercise on ADL performance 
in PLWAD. Out of the literature reviewed, PEDro (2019) rated Pitkӓlӓ and colleagues’ (2013) 
trial the highest quality (see Table 3), indicating the validity of the results. However 
volunteer bias may influence results, as only motivated dyads were recruited. This could 
further explain why Pitkӓlӓ and colleagues (2013) demonstrated higher levels of adherence 
than previous studies (Rolland et al, 2007; Shaw et al, 2003). Findings are, however, 
consistent with those demonstrated by Vreugdenhil et al (2012) and Teri et al (2003), 
lending support to Pitkӓlӓ and colleagues’ (2013) suggestion that home-based exercise is 
effective in improving ADL performance in community-dwelling PLWAD. 
 
Teri et al (2003) also found that improvements in ADL performance could be sustained, with 
significant between-group differences evident at three and 24 months using the Physical 
Role Functioning Subscale (SF-36). Validity of results is strengthened by a larger-scale trial 
(Menne et al, 2015) that replicated Teri and colleagues’ (2003) integrated treatment 
programme, which too reported significant improvements in physical functioning at three 
months. As Menne and colleagues (2015) included participants with diverse dementia 
diagnoses, findings are less generalisable to PLWAD and should thus be interpreted with 
caution. 
 
In Holthoff and colleagues’ (2015) trial, significant between-group differences in ADL 
performance were reported, using the ADCS-ADL (Alzheimer’s Disease Co-operative Study). 
Unlike other measures highlighted within this review, the ADCS-ADL is validated within 
PLWAD (Robert et al, 2010). Additionally, Holthoff et al (2015) reported significant 
improvements in executive function subsequent to exercise, consistent with previous 
studies conducted in cognitively impaired subjects (Baker et al, 2010; Lam et al, 2014).  All 
three studies used verbal fluency as a measure of executive function. Executive function is a 
set of cognitive skills responsible for self-regulation of behaviours, including decision-
making, planning and inhibition (Miyake and Friedman, 2012). Impaired executive function is 
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common amongst PLWAD and can directly affect ADL (McGuinness et al, 2010). Willingham 
and colleagues (1997) concluded that whilst PLWAD demonstrate reduced motor 
performance, ability to implicitly (re)learn motor skills remains intact. Executive function is 
associated with implicit learning, allowing individuals to subconsciously access past skills, 
such as ADL (van Halteren-van Tilborg et al, 2007). This could perhaps explain the significant 
improvements in ADL performance presented in the reviewed literature. 
 
Unlike other trials, Steinberg et al (2009) focussed specifically on hand function tests 
predictive of ADL performance, finding significant differences in function using JTT (Jebsen 
Total Time) scores. Confidence in the clinical significance of scores is reduced, as JTT 
measures speed, not quality of performance and therefore may not clearly indicate the level 
of independent function (Raad, 2014). With a lack of supporting literature specific to the 
effectiveness of home-based exercise on hand function in PLWAD, results should be 
carefully interpreted. 
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Conclusion 
 

Conclusion 
 
To our knowledge, this is the first review exploring the effectiveness of home-based exercise 
programmes on mobility and functional independence in community-dwelling PLWAD. 
Whilst the effectiveness of home-based exercise on mobility in this population remains 
inconclusive, there is a growing body of evidence that indicates its effectiveness on 
functional independence. Bettering ADL and mobility could reduce caregiver burden, 
achieving initiatives outlined within the NHS Outcomes Framework (NICE, 2013) and 
minimising carers’ risk of developing dementia themselves (Norton et al, 2010). However, 
high quality trials are scarce. Further research specific to this population is thus warranted.  

Limitations 

 
Database searching and data extraction was conducted solely by the primary author, 
potentially introducing bias. Furthermore, it was not possible to translate non-English 
literature. However, no search results were excluded on this basis. 

Recommendations for Future Practice 

 
Whilst preliminary findings are promising, there is a paucity of evidence relating to the 
effectiveness of home-based exercise programmes on mobility and functional independence 
in community-dwelling PLWAD. There is no consensus amongst the literature regarding 
disease severity of participants, exercise frequency, optimum treatment approach or follow-
up periods and many of the outcome measures used are not validated in PLWAD. Further 
research to establish psychometric characteristics of current outcome measures valid in AD 
is thus warranted in relation to both mobility and ADL performance. Larger trials with similar 
intervention periods are required to replicate the findings of current studies relating to 
functional independence and further investigate home-based exercise relating to mobility. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 9 

References 
 
 
1. Baker LD, Frank LL, Foster-Schubert K, Green PS, Wilkinson CW, McTiernan A, Plymate 
SR, Fishel MA, Watson GS, Cholerton BA, Duncan GE, Mehta PD, Craft S (2010) Effects of 
aerobic exercise on mild cognitive impairment: a controlled trial. Arch Neurol. 67: 71-79. doi: 
10.1001/archneurol.2009.307 PMID: 20065132 
 
2. Castro DM, Dillon C, Machnicki G, Allegri RF (2010) The Economic Cost of Alzheimer’s 
disease: Family or public health burden? Dement Neuropsychol; 4(4): 262-267 
 
3. Department of Health (2016) Prime Minister’s Challenge on Dementia 2020. [Internet] 
Available at 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/507981/PM
_Dementia-main_acc.pdf [Accessed 1st May 2017]  
 
4. Fogg C, Meredith P, Bridges J, Gould GP, Griffiths P (2017) The relationship between 

cognitive impairment, mortality and discharge characteristics in a large cohort of older 
adults with unscheduled admissions to an acute hospital – a retrospective observational 
study. Age Ageing. 46(5): 794-801 

 
5. Forbes D, Forbes SC, Blake CM, Thiessen EJ, Forbes S (2015) Exercise programs for 

people with dementia. Cochrane Database Syst Rev. Apr 15; (4): CD006489.doi: 
10.1002/14651858.CD006489.pub4 

 
6. Gamble KR, Cummings Jr TJ, Lo SE, Ghosh PT, Howard Jr JH, Howard DV (2014) Implicit 

sequence training in people with Parkinson’s disease. Front Hum Neurosci. 8: 563 
 
7. Hauer K, Oster P (2008) Measuring functional performance in persons with dementia. 
Journal of American Geriatrics Society. 56, 949-950 
 
8. Holthoff VA, Marschner K, Scharf M, Steding J, Meyer S, Koch R, Donix M (2015) Effects of 
Physical Activity Training in Patients with Alzheimer’s Dementia: Results of a Pilot RCT Study. 
PLoS ONE 10(4): e0121478. doi: 10.1371/journal.pone.0121478 
 
9. Jiang T, Yu JT, Jian Y, Tan L (2013) Epidemiology and etiology of Alzheimer’s disease: From 
genetic to non-genetic factors. Curr Alzheimer Res 10, 852-867 
 
10. Kear BM, Guck TP, McGaha AL (2017) Timed Up and Go Test: Normative Reference Values 
for Ages 20 to 59 years and relationships with physical and mental health risk factors. J Prim 
Care Community Health. 8(1): 9-13 
 
11. Kempermann G, Fabel K, Ehninger D, Babu H, Leal-Galicia P, Garthe A, Wolf SA (2010) 
Why and how physical activity promotes experience-induced brain plasticity. Front Neurosci; 
doi: 10.3389/fnins.2010.00189 
 
12. Lam LC, Chau RC, Wong BM, Fung AW, Lui VW, Tam CC, Leung GT, Kwok TC, Chiu HF, Ng 
S, Chan WM (2011) Interim follow-up of a randomised controlled trial comparing Chinese 
style mind body (Tai Chi) and stretching exercises on cognitive function in subjects at risk of 
progressive cognitive decline. Int J Geriatr Psychiatry. 26: 733-740. doi: 10.1002/gps.2602 
PMID: 21495078 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Plymate%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=20065132
http://www.ncbi.nlm.nih.gov/pubmed/?term=Plymate%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=20065132
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fishel%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=20065132
http://www.ncbi.nlm.nih.gov/pubmed/?term=Watson%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=20065132
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cholerton%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=20065132
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duncan%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=20065132
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mehta%20PD%5BAuthor%5D&cauthor=true&cauthor_uid=20065132
http://www.ncbi.nlm.nih.gov/pubmed/?term=Craft%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20065132
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/507981/PM_Dementia-main_acc.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/507981/PM_Dementia-main_acc.pdf
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leung%20GT%5BAuthor%5D&cauthor=true&cauthor_uid=21495078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kwok%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=21495078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chiu%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=21495078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21495078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21495078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=21495078


 10 

 
13. Law M, Stewart D, Pollock N, Letts L, Bosch J, Westmoreland M (1998) Guidelines for 
Critical Review Form – Quantitative Studies [Internet] Available at http://srs-mcmaster.ca/wp-
content/uploads/2015/05/Guidelines-for-Critical-Review-Form-Quantitative-Studies.pdf 
[Accessed 23rd April 2016] 
 
14. Local Government Association (2015) Dementia friendly communities: guidance for 
councils.  [Internet] Available at http://www.local.gov.uk/documents/10180/7058797/L15-
238+Dementia+friendly+communities+guidance+for+councils/7acaa658-329e-4aa1-bdff-
ef6a286dd373 [Accessed 27th January 2016] 
 
 
15. Lužný J, Ivanová K, Juríčková (2014) Non-adherence of seniors with dementia – a serious 
problem of routine clinical practice. ACTA MEDICA (Hradec Králové); 57(2): 73-77 
 
16. McGuinness B, Barrett SL, Craig D, Lawson J, Passmore AP (2010) Executive functioning in 
Alzheimer’s disease and vascular dementia. Int J Geriatr Psychiatry; 25(6): 562-8 
 
17. Menne HL, Bass DM, Johnson JD, Kearney KR, Bollin S, Teri L (2015) Program Components 
and Outcomes of Individuals with Dementia: Results from the replication of an evidence-
based program. Journal of Applied Gerontology. 1-16. DOI: 10.1177/0733464815591212 
 
18. Ming C, Song H (2011) Adult neurogenesis in the mammalian brain: significant answers to 
significant questions. Neuron. 70(4): 687-702 
 
19. Miyake A, Friedman NP (2012) The nature and organisation of individual differences in 
executive functions: four general conclusions. Curr Dir Psychol Sci; 21(1) 8-14 
 
20. National Institute for Health and Clinical Excellence (NICE) (2013) Dementia: 
independence and wellbeing [Internet] Available at 
https://www.nice.org.uk/guidance/qs30/resources/dementia-independence-and-wellbeing-
2098599525061 [Accessed 27th April 2016] 
 
21. National Institute for Health and Clinical Excellence (NICE) (2010) Dementia: support in 
health and social care [Internet] Available at 
https://www.nice.org.uk/guidance/qs1/resources/dementia-support-in-health-and-social-
care-58291027909 [Accessed 23rd April 2016] 
 
22. Nordin E, Rosendahl E, Lundin-Olsson L (2006) Timed ‘Up and Go’ Test: Reliability in Older 
People Dependent in Activities of Daily Living – Focus on Cognitive State. Journal of American 
Physical Therapy Association. 86(5); 646-655 
 
23. Norton MC, Smith KR, Φyste T, Tschanz JT, Corocan C, Schwarz S, Piercy KW, Rabins PV, 
Steffens DC, Skoog J, Breitner JCS, Welsh-Bohmer KA (2010) Greater risk of dementia when 
spouse has dementia? The Cache County Study. J Am Geriatr Soc; 58: 895-900 
 
24. Physiotherapy Evidence Database (PEDro) (2019) Simple Search [Internet] Available at 
https://search.pedro.org.au/search-results/record-detail/31320 [Accessed 17th March 2019] 
 

http://srs-mcmaster.ca/wp-content/uploads/2015/05/Guidelines-for-Critical-Review-Form-Quantitative-Studies.pdf
http://srs-mcmaster.ca/wp-content/uploads/2015/05/Guidelines-for-Critical-Review-Form-Quantitative-Studies.pdf
http://www.local.gov.uk/documents/10180/7058797/L15-238+Dementia+friendly+communities+guidance+for+councils/7acaa658-329e-4aa1-bdff-ef6a286dd373
http://www.local.gov.uk/documents/10180/7058797/L15-238+Dementia+friendly+communities+guidance+for+councils/7acaa658-329e-4aa1-bdff-ef6a286dd373
http://www.local.gov.uk/documents/10180/7058797/L15-238+Dementia+friendly+communities+guidance+for+councils/7acaa658-329e-4aa1-bdff-ef6a286dd373
https://www.nice.org.uk/guidance/qs30/resources/dementia-independence-and-wellbeing-2098599525061
https://www.nice.org.uk/guidance/qs30/resources/dementia-independence-and-wellbeing-2098599525061
https://www.nice.org.uk/guidance/qs1/resources/dementia-support-in-health-and-social-care-58291027909
https://www.nice.org.uk/guidance/qs1/resources/dementia-support-in-health-and-social-care-58291027909
https://search.pedro.org.au/search-results/record-detail/31320


 11 

25. Pitkälä KH, Pöysti MM, Laakkonen ML, Tilvis RS, Savikko N, Kauiainen H, Strandberg TE 
(2013) Effects of the Finnish Alzheimer Disease Exercise Trial (FINALEX): a randomised 
controlled trial. JAMA Intern Med; 173(10): 894-901. doi:10.1001/jamainternmed.2013.359 
 
26. Prick AE, de Lange J, Twisk J, Pot AM (2015) The effects of a multi-component dyadic 
intervention on the psychological distress of family caregivers providing care to people with 
dementia: a randomised controlled trial. Int Psychogeriatr; 27(12): 2031-44. doi: 
10.1017/S104161021500071X 
 
27. Raad J (2014) Rehab Measures: Jebsen Hand Function Test [Internet] Available at 
www.rehabmeasures.org/Lists/RehabMeasures/DispForm.aspx?ID=1025 [Accessed 26th April 
2016] 
 
28. Rapp K (2011) People with Alzheimer’s Disease are at increased risk of hip fracture and 

of mortality after hip fracture. Evidence-based Nursing. 14, pp 78-79 
 
29. Ries JD, Echternach JL, Nof L, Gagnon Blodgett M (2009) Test-restest reliability and 

minimal detectable change scores for the timed ‘up and go’ test, the six-minute walk 
test and gait speed in people with Alzheimer Disease. Physical Therapy. 89(6): 569-579 

 
30. Robert P, Ferris S, Gauthier S, Ihl R, Winblad B, Tennigkeit F (2010) Review of Alzheimer’s 

disease scales: is there a need for a new multi-domain scale for therapy evaluation in 
medical practice? Alzheimers Res Ther. 2(4): 24 

 
31. Rockwood K, Middleton L (2007) Physical activity and the maintenance of cognitive 

function. Alzheimer’s & Dementia. 3: S38-S44 
 
32. Rolland Y, Pillard F, Klapouszcak A, Reynish E, Thomas D, Andrieu S, Rivière D, Vellas B 
(2007) Exercise program for nursing home residents with Alzheimer’s disease: a 1-year 
randomised, controlled trial. Journal of the American Geriatrics Society: 55: 158-165 
 
33. Ryan JJ, McCloy CPT, Rundquist PPT, Srinivasan VMD, Laird RMD (2011) Falls Risk 

Assessment Among Older Adults with Mild Alzheimer Disease. Journal of Physical 
Therapy. 34: 1, p19-27 

 
34. Schiffczyk C, Romero B, Jonas C, Lahmeyer C, Muller F, Riepe MW (2013) Appraising the 
need for care in Alzheimer’s disease. BMC Psychiatr. 13, 73 
 
35. Shaw FE, Bond J, Richardson DA, Dawson P, Steen IN, McKeith IG, Kenny RA (2003) 
Multifactorial intervention after a fall in older people with cognitive impairment and 
dementia presenting to the accident and emergency department: randomised controlled trial 
[published correction appears in BMJ. 326(7391):699] BMJ. 326(7380):73 
 
36. Steinberg M, Leoutsakos JMS, Podewils LJ, Lyketsos CG (2009) Evaluation of a home-
based exercise program in the treatment of Alzheimer’s disease: The Maximizing 
Independence in Dementia (MIND) study. Int J Geriatr Psychiatry. 24: 680-685 
 
37. Suttanon P, Hill K, Said C, Dodd K (2013) A longitudinal study of change in falls risk and 
balance and mobility in healthy older people and people with Alzheimer’s disease. Am J Phys 
Med Rehabil; 92(8): 676-685 
 

http://www.rehabmeasures.org/Lists/RehabMeasures/DispForm.aspx?ID=1025


 12 

38. Suttanon P, Hill KD, Said CM, Williams SB, Byrne KN, LoGuidice D, Lautenschlager NT, 
Dodd KJ (2012) Feasibility, safety and preliminary evidence of the effectiveness of a home-
based exercise programme for older people with Alzheimer’s disease: a pilot randomised 
controlled trial. Clin Rehabil. 27(5): 427-438 
 
39. Teri L, Gibbons LE, McCurry SM, Logsdon RG, Buchner DM, Barlow WE, Kukull WA, LaCroix 
W, Larson EB (2003) Exercise Plus Behavioural Management in Patients with Alzheimer 
Disease: a randomised controlled trial. JAMA. 290 (15): 2015-2022 
 
40. van Halteren-van Tilborg IADA, Scherder EJA, Hulstijn W (2007) Motor-skill leaning in 
Alzheimer’s Disease: a review with an eye to the clinical practice. Neuropsychol Rev; 17(3): 
203 
 
41. van Praag H, Schubert T, Zhao C, Gage FH (2005) Exercise enhances learning and 
hippocampal neurogenesis in aged mice. The Journal of Neuroscience. 25(38); pp. 8680-8685 
 
42. Vreugdenhil A, Cannell J, Davies A, Razay G (2012) A community-
based exercise programme to improve functional ability in people with Alzheimer's disease: a 
randomized controlled trial. Scand J Caring Sci. 26 (1): 12-19 
 
43. Willingham DB, Peterson EW, Manning C, Brashear HR (1997) Patients with Alzheimer’s 
disease who cannot perform some motor skills show normal learning of other motor skills. 
Neuropsychol; 11(2): 261 
 
44. Yau S, Gil-Mohapel J, Christie BR, So K (2014) Physical exercise-induced adult 
neurogenesis: a good strategy to prevent cognitive decline in neurodegenerative diseases. 
BioMed Research International. Vol 14, Article ID 403120 
 
45. Yao L, Giordani BJ, Algase DL, You M, Alexander NB (2013) Fall risk-relevant functional 
mobility outcomes in dementia following dyadic tai chi exercise. West J Nurs Res; 35(3): 281-
96 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Yao%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22517441
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giordani%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=22517441
http://www.ncbi.nlm.nih.gov/pubmed/?term=Algase%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=22517441
http://www.ncbi.nlm.nih.gov/pubmed/?term=You%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22517441
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alexander%20NB%5BAuthor%5D&cauthor=true&cauthor_uid=22517441
http://www.ncbi.nlm.nih.gov/pubmed/22517441


 13 

Tables and Figures 
 

Table 1. Search Strategy 
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“community-dwelling”    

“home-dwelling”    

Search 
Limits 

Search all fields Search all fields Search all fields Abstract 
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Records identified 
through database 

searching (n = 932)  

Additional records 
identified through 

other sources (n = 6) 

Records after duplicates removed 
(n = 591)  

Records screened (n = 591)  

Full-text articles assessed for 
eligibility (n = 19)  

Studies included in narrative 
synthesis (n = 7)  

Records excluded (n = 572)  

Full-text articles excluded with 
reasons (n = 12)  

 
Study design not clinical trial (n = 3) 

Exercise programme not home-based (n = 4) 
Participants not community-dwelling (n = 4) 

No exercise programme (n = 1) 

 

Fig 1. PRISMA flow diagram 
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Table 2. Summary of key literature 
 

Author Aims Study design Sample size Participant baseline 
characteristics 

Intervention (and time of intervention) Results/Conclusions 

Holthoff  et 
al (2015) 

To assess the effect of 
home exercise 
programmes on clinical 
symptoms, functional 
abilities and caregiver 
burden in PLWAD 

Pilot 
randomised 
controlled 
trial 

n = 30 
 
No power 
calculation 
noted 

Participants aged ≥ 55 years. Mean 
age 72.4 (SD 4.3 years) 
 
AD diagnosis confirmed by old age 
psychiatrists and 
neuropsychological tests 
administered by 
neuropsychologist. Participants 
required to meet NINCDS/ADRDA 
criteria for diagnosis of probable 
AD. Mean MMSE score 20.6 (SD 
6.5 points) 

Intervention group (n = 15): 12-week home exercise 
programme using computerised movement trainer for 
30 minutes, 3 times a week. The programme included   
passive, assisted and active resistive training of the 
legs 
 
Control group (n = 15): routine care – monthly clinical 
visits and counselling by treating physician with advice 
regarding increasing activity levels 

3 participants (one from the intervention group and 
2 from the control) unavailable for 6-month follow-
up (hospitalization and death of caregiver) 
 
All exercisers completed the minimum of 27 
training sessions 
 
Significant between group difference of 7.76 (95% 
CI, 5.01 – 10.51) in ADL (ADCS ADL total score) 
performance after 12 weeks (p < 0.05) 
 
Pedometers showed no significant difference in 
daily activities (steps per day)  

Pitkälä et al 
(2013) 

To investigate the effects 
of intense and long-term 
exercise on physical 
functioning and mobility of 
home-dwelling PLWAD 

Randomised 
controlled 
trial 

n = 210 
 
Power 
calculation 
indicated 70 
participants 
per group  
required for  
power of 
80% (α = 
0.05) 

Participants aged ≥ 65 years. Mean 
age 77.7 (SD 5.4 years) for home 
exercisers , 78.3 (SD 5.1 years) for 
group exercisers and 78.1 (SD 5.3 
years) for controls 
 
Participants required to undergo 
detailed assessment by a 
geriatrician or neurologist and to 
meet NINCDS/ADRDA criteria for 
diagnosis of probable AD 
 
Mean MMSE score 17.8 (SD 6.6 
points) for home exercisers, 18.5 
(SD 6.3 points) for group exercisers 
and 17.7 (SD 6.2 points) for 
controls 

Home exercise group (HE) (n = 70) – physiotherapy-led 
12-month programme for 1 hour, twice a week. This 
incorporated endurance, resistance and balance 
training, as well as exercises to improve executive 
functioning. 
 
Group exercise group (GE) (n = 70) – physiotherapy-
led 12-month programme completed for 1 hour, twice 
a week at day centres. This incorporated endurance, 
resistance and balance training, as well as exercises to 
improve executive functioning. 
 
Control group (CG) (n = 70): routine – advice and 
community physiotherapy. 

16 participants discontinued after 3 months and 49 
after 12 months (death of participant or caregiver, 
impaired health, admission to nursing home) 
 
Median number of session participations 81 (range 
7-89) in HE, 75 (range 7-89) in GE. 92.9% 
participants in HE compared to 78.6% in GE 
completed ≥ 50% sessions 
 
Functional deterioration (FIM) significantly slower 
in HE (-6.5 [95% CI, -4.4 to -8.6]) and GE (-8.9 [95% 
CI, -6.7 to -13.9] than in CG (-11.8 [95% CI, -9.7 to -
14.0]) at 6 months (p = 0.003). Effect sustained until 
12 months (FIM change, -7.1 [95% CI, -3.7 to -10.5] 
in HE, -10.3 [95% CI, -6.7 to -13.9] in GE and -14.4 
[95% CI, -10.9 to -18.0] in CG (p = 0.015) 
 
Significant difference in FI (FIM) between HE and 
CG (6 months, p = 0.001; 12 months, p = 0.004). No 
significant difference between GE and CG (6 
months, p = 0.07; 12 months, p = 0.12) 
 
No significant difference in mobility (SPPB score) for 
any group 
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Steinberg et 
al (2009) 

To determine feasibility 
and efficacy of a home 
exercise programme to 
improve functional 
performance in PLWAD 

Randomised 
controlled 
trial 

n = 27 
 
No power 
calculation 
noted 

Mean age 76.5 (SD 3.9 years) for 
exercisers and 74.0 (SD 8.1 years) 
for home safety group 
 
Clinical history reviewed to confirm 
AD diagnosis. Participants required 
to meet criteria of NINCDS/ADRDA 
for diagnosis of probable AD 
 
Mean MMSE score 20.1 (SD 5.1 
points) for exercisers and 15.5 (SD 
5.4 points) for home safety group 

Exercise group (n = 14) – 12-week home exercise 
programme completed daily. This incorporated 
aerobic, strength, balance and flexibility components 
 
Home safety group (n = 13) – 2 respective home safety 
assessments 

No comment on attrition 
 
59% exercisers completed exercise diaries, 
achieving 79%, 74% and 72% of their goals for 
aerobic, balance and strength components 
respectively 
 
ADL performance (JTT (s)) increased in exercise 
group, with between-group difference of -23.39 
(11.6) (p = 0.04) 
 
No significant differences in walking speed (Timed 
8-foot walk) (-0.08 (0.27), p = 0.77) 

Suttanon et 
al (2012) 

To investigate feasibility 
and safety of a home 
exercise programme in 
PLWAD 

Randomised 
controlled 
trial 

n = 40 
 
Power 
calculation 
indicated 80 
participants 
per group 
for power of 
80% (α = 
0.05) 

Mean age 83.42 (SD 5.1 years) for 
exercisers and 80.52 (SD 6.0 years) 
for controls 
 
Participants required diagnosis of 
AD from specialist or Memory 
Clinic assessment and symptoms of 
mild to moderate severity (MMSE 
≥ 10) 
  
Mean MMSE score 20.89 (SD 4.74 
points) for exercisers and 21.67 (SD 
4.43 points) for controls 

Intervention group (n = 19) – 6-month home exercise 
programme completed 5 times a week, with 6 home 
visits from physiotherapist. This incorporated standing 
balance and strengthening components and 
graduated walking, based on the Otago Programme 
 
Control group (n = 21) – 6 educational home visits 
from an occupational therapist (OT) 
 
 
 

8 exercisers discontinued (caregiver burden, 
participant admitted to care, hospitalization, 
death). 3 controls discontinued (caregiver burden, 
caregiver preferred exercise group, comorbidities) 
 
100% exercisers complied with programme as per 
monthly exercise sheets 
 
Trends for improvement in mobility between 
groups for TUG (TUG) (2nd task, manual task (s)) 
(95% CI, -1.51 (-3.25 to 0.22), p = 0.088) 
 
No significant between-group difference in TUG (s) 
(-0.38 (95% CI, -1.68 to 0.92), p = 0.571) 

Teri et al 
(2003) 

To determine whether 
home exercise combined 
with caregiver training and 
behaviour management 
reduces functional 
dependence and 
institutionalisation in 
PLWAD 

Randomised 
controlled 
trial 

n = 153 
 
Study 
designed to 
have power 
of 80% (α = 
0.05) 

Participants aged 55-93 years. 
Mean age 78 (SD 6 years) for 
exercisers and  78 (SD 8 years) for 
controls 
 
Participants underwent 
multidisciplinary diagnostic 
evaluation and were required to 
meet NINCDS/ADRDA criteria for 
diagnosis of probable AD 
 
Mean MMSE score 17.6 (SD 6.8 
points) for exercisers and 15.9 (SD 
7.4 points) for controls 

Intervention group (n = 76) – 3-month combined 
home exercise and caregiver education on behavioural 
management (RDAD programme). The exercise 
programme was completed 30 minutes daily and 
incorporated aerobic, endurance, strength, balance 
and flexibility components 
 
Control group (n = 77) – routine care – nonspecific 
advice and support routinely provided by nurses and 
primary care staff 

140 participants completed 3-month follow-up, 
with 89 completing follow-up at 12 months. 
Institutionalization was main reason for drop-out 
 
91% exercisers attempted exercise, with 79% 
completing > 75% assigned exercise . 9% of 
participants completed no exercise 
 
3 months post-intervention, significant between-
group difference in physical role functioning 
subscale (SF-36) (19.29 [95% CI, 8.75 - 29.83], p < 
0.001), with significantly fewer restricted activity 
days in the intervention group than the control 
(odds ratio, 3.10; 95% CI, 1.08 - 8.95; p < 0.001) 
Significant between-group difference in physical 
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role functioning (SF-36) maintained at 24-month 
follow-up (mean difference, 10.89; 95% CI, 3.62 - 
18.16; p = 0.003) 
 
24-month follow-up, significant between-group 
difference in mobility (SIP Mobility Scale) (relative 
risk, 1.27; 95% CI, 1.03 – 1.56; p = 0.02)  

Vreugdenhil 
et al (2012) 

To assess effectiveness of 
home exercise on 
cognitive and physical 
function and ADL 
independence in PLWAD 

Randomised 
controlled 
trial 

n = 40 
 
No power 
calculation 
noted 

Mean age 73.5 (range 51-83) for 
exercisers and 74.7 (range 58-89) 
for controls 
 
Participants required to meet 
NINCDS/ADRDA criteria for 
diagnosis of probable AD. 
 
Mean MMSE score 22.9 (range 13-
28) for exercisers and 21.0 (range 
10-28) for controls 

Intervention group (n = 20) – 4-month home exercise 
programme supervised by carers daily. The 
programme incorporated brisk walking and balance 
and strength training 
 
Control group (n = 20) – routine care 

No comment on adherence or attrition 
 
Significant between- group difference in improved 
mobility (TUG 2.9s, p = 0.004) 
 
Significant improvement in ADL independence 
between groups  in both Barthel Index of ADL (2.6 
points, p = 0.047) and Instrumental ADL (1.6 points, 
p = 0.007) 
 
 

Yao et al 
(2013) 

To assess preliminary 
effects of an adapted 
dyadic Tai Chi intervention 
on functional mobility 
performance in PLWAD 

Pre-test – 
post-test 
trial 

n = 24 
 
No power 
calculation 
noted 

Mean age 80.6 (SD 6.2, range 63-
90) 
 
Participants required to have 
diagnosis of probable or possible 
AD and MMSE ≤ 26 
 
Mean MMSE score 17.9 (SD 7.5, 
range 0-25) 
 

16-week programme consisting of 4-week group Tai 
Chi training sessions and 12-week follow-up home 
practice completed for 30 minutes 3 times a week. 
The exercise programme incorporated Tai Chi balance 
work, whereby patients and caregivers maintained 
hand contact throughout 
  
 
 

Participant attrition rate was 13.6%. Reasons 
included comorbidities, caregiver hesitation and 
participant disengagement 
 
84% participants considered adherent and 
completed the minimum required exercise (720 
minutes) 
 
Significant improvements in mobility (TUG (s)) at 4 
weeks (0.3, p < 0.05) but improvements at 16 
weeks non-significant (0.4, p = 0.055) 

 
 
 
 
 
 
 
 
 
 



 18 

Table 3. Summary of the methodological quality of key literature 
 
 

Author Pedro Bias Score (/10) Limitations as per McMaster Critical Appraisal Tool 

Holthoff  et al (2015) 7 • Small sample size 

• No active control 

• Caregivers non-blinded 

• Non-consideration of external stimuli 

Pitkälä et al (2013) 8 • Sample lacked heterogeneity 

• Small sample size 

• High attrition rate 

• Participants and staff non-blinded 

• No active control 

Steinberg et al (2009) 5 • Small sample size 

• High frequency of adverse events 

• Unclear how adherence measured 

Suttanon et al (2012) 6 • Small sample size 

• High attrition rate 

Teri et al (2003) 7 • Relative efficacy of intervention components not considered 

Holthoff  et al (2015) 6 • Social interaction bias 

•  Participants non-blinded 

• No active control 

• Short follow-up 

Pitkälä et al (2013) n/a • Small sample size 

• Volunteer bias 

• No control 

• Social interaction bias 
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List of Abbreviations 
 
 

Full Term Abbreviation 

Activities of Daily Living ADL 

Allied and Complementary Medical Databases AMED 

Alzheimer’s Disease AD 

Alzheimer’s Disease Co-operative Study ADCS 

Confidence Interval CI 

Cumulative Index to Nursing and Health 
Literature 

CINAHL 

Functional Independence Measure FIM 

Group exercise GE 

Home-based exercise HE 

Home-based exercise programme HEP 

Jebsen Total Time JTT 

Mini-Mental State Examination MMSE 

National Institute of Clinical Excellence NICE 

National Institute of Neurologic and 
Communicative Disorders and Stroke-
Alzheimer’s Disease and Related Disorders 
Association 

NINCDS/ADRDA 

People living with Alzheimer’s Disease PLWAD 

Reducing Dementia in Alzheimer’s Disease RDAD 

Short Form Health Survey SF-36 

Short Physical Performance Battery SPPB 

Sickness Impact Profile SIP 

Standard Deviation SD 

Timed up and Go TUG 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


