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Abstract
Background and Objectives:  Physical activity has the potential to improve health outcomes in people with dementia, 
namely when living at home. However, the knowledge about home-based physical activity for this population is scarce. 
Thus, we aim to identify and synthesize the effects of home-based physical activity for people with dementia.
Research Design and Methods:  A systematic review was conducted. Quality of studies was assessed using the Delphi List. 
Effect sizes (ES) were calculated with MetaXL 2.0. A meta-analysis was conducted for the Mini-Mental Status Examination 
(MMSE), Neuropsychiatric Inventory (NPI), Cornell Scale for Depression in Dementia, Alzheimer’s Disease Cooperative 
Study Group Activities of Daily Living Scale (ADCS-ADL), Functional Reach test, Timed Up and Go (TUG) test, Short 
Physical Performance Battery, Dementia Quality of Life, NPI Caregivers subscale and Zarit Burden Interview (ZBI).
Results:  Sixteen randomized controlled trials were included. Most were of high quality and published after 2015. A large 
heterogeneity of interventions was found. Meta-analysis showed significant results in MMSE (ES = 0.71, 95% CI 0.43, 
0.99), NPI (ES  =  −0.37, 95% CI −0.57, −0.17), ADCS-ADL (ES  =  0.80, 95% CI 0.53, 1.07), Functional Reach test 
(ES = 2.24, 95% CI 1.80, 2.68), TUG test (ES = −2.40, 95% CI −2.84, −1.96), NPI Caregivers subscale (ES = −0.63, 
95% CI −0.94, −0.32), and ZBI (ES = −0.45, 95% CI −0.77, −0.13). Few minor adverse events and high adherence to 
intervention were found.
Discussion and Implications:  Home-based physical activity seems safe and effective in delaying cognitive function decline 
and improving changes in behavioral and psychological symptoms of dementia, activities of daily living, health-related 
physical fitness, and carer’s burden in people with dementia living at home.

Keywords:  Exercise, Nonpharmacological intervention, Major neurocognitive disorder

Dementia is a neurodegenerative syndrome that affects ap-
proximately 47.5 million people worldwide (Prince et al., 
2015). This number is expected to grow to 131.5 million 
people by 2050 (Prince et  al., 2015). Dementia is char-
acterized by a decline in cognition and independence for 

activities of daily living (WHO, 2012), making it a major 
cause of incapacity and dependency among older people. 
Currently, most people with dementia live in their own 
homes (WHO, 2012), with about one third of them living 
alone (Ebly, Hogan, & Rockwood, 1999). Therefore, 
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the development of home-based interventions is vital to 
inform the provision of care for people with dementia 
(WHO, 2012).

A highly recommended nonpharmacological interven-
tion to manage symptoms of dementia is physical activity 
(Forbes, Thiessen, Blake, Forbes, & Forbes, 2015; Regier, 
Hodgson, & Gitlin, 2016; Sallis et al., 2016). Physical ac-
tivity is defined as ‘‘any body movement produced by skel-
etal muscles that requires energy expenditure’’ (Caspersen, 
Powell, & Christenson, 1985).

Although studies looking at the effects of home-based 
physical activity programs exist, results are widespread in 
the literature. The published systematic reviews on physical 
activity in people with dementia found improvements in ex-
ecutive function, activities of daily living, falls prevention, 
cognitive decline, mobility, physical function, fitness, and 
positive behavior (Blankevoort et al., 2010; Burton et al., 
2015; Forbes et  al., 2015; Heyn, Abreu, & Ottenbacher, 
2004; Pitkälä, Savikko, Poysti, Strandberg, & Laakkonen, 
2013; Potter, Ellard, Rees, & Thorogood, 2011; Rao, 
Chou, Bursley, Smulofsky, & Jezequel, 2014). However, 
these reviews included studies conducted in different or 
undistinguishable settings, hindering comparisons across 
different settings and consequently, conclusions regarding 
the effects of physical activity at home (Blankevoort et al., 
2010; Burton et al., 2015; Forbes et al., 2015; Heyn et al., 
2004; Pitkälä, Savikko, et al., 2013; Potter et al., 2011; Rao 
et al., 2014). Looking at these effects separately is impor-
tant to guide personalized interventions and future research 
in the setting where people with dementia spend more time. 
Thus, the aim of this systematic review was to identify and 
synthesize the effects of home-based physical activity in 
people with dementia.

Methods
Searches in the Cochrane Library and the International 
Prospective Register of Systematic Reviews (PROSPERO) 
were conducted prior to the development of the present 
systematic review to exclude the existence of reviews or 
protocols with the same purpose as this study.

The protocol for this systematic review was registered 
at International Prospective Register of Systematic Reviews 
(registration no. CRD42017059951) and is available on re-
quest. PRISMA checklist can be found in Supplementary 
Appendix 3.

Search Strategy and Selection Criteria

This systematic review followed the recommended Preferred 
Reporting Items for Systematic reviews and Meta-Analyses 
(PRISMA) guidelines (Moher, Liberati, Tetzlaff, Altman, & 
The Prisma Group, 2009).

Literature searches were performed in the Cochrane, 
PubMed, SCOPUS, LILACS, Web of knowledge, and 
EBSCOhost databases. Additional searches were performed 

in weekly automatic updates retrieved from the databases 
until March 2019. Electronic search was supplemented by 
hand searching of references lists of the included studies 
and key articles on the topic. Search strategy can be found 
in Supplementary Appendix 1, Table 1.

Studies were considered eligible if they: (i) were 
randomized controlled trials; (ii) were written in Portuguese, 
English, French, or Spanish languages; (iii) involved phys-
ical activity in home-based settings for people with de-
mentia; (iv) included participants diagnosed with dementia; 
and (v) had at least one measure that assessed the outcomes 
of the intervention. Studies were excluded if: (i) involved 
proxy versions, (ii) were non randomized controlled trials, 
observational studies, qualitative studies, news, research 
protocols, theses, dissertations, abstracts, letters to the ed-
itor, unpublished work, commentaries, book chapters, sys-
tematic reviews (references on the topic checked), guidelines 
(references on the topic checked), statements (references on 
the topic checked) and position papers (references on the 
topic checked), and (iii) were conducted in animals.

Articles were initially screened (title and abstracts) by 
the first author. The second author was consulted in case 
of uncertainty. A random sample of 10% of the abstracts 
was independently screened by the third author to guar-
antee consistency. Full texts of potentially relevant articles 
were screened independently by the first and third authors. 
Disagreements between the reviewers were solved by 
consensus.

Quality Assessment and Data Extraction

Two reviewers independently assessed the methodological 
quality of each study using the Delphi-List, which is com-
posed by nine items rated as yes/no (Verhagen et al., 1998). 
The total score ranges from 0 to 9 points and consists 
of summing the number of items that are satisfied (e.g., 
evaluated as yes; Verhagen et al., 1998). The cutoff point 
defining high-quality studies was set at ≥5 points (Verhagen 
et al., 1998). The Delphi-List has been used in a previous 
meta-analysis of the effects of exercise in people with de-
mentia (Heyn et al., 2004).

Data from the included studies were extracted and 
synthesized in a structured table format that can be found 
in Supplementary Appendix 1, Table 3. Studies with mul-
tiple publications were identified to avoid duplicate 
reports (e.g., double counting of outcomes and/or number 
of participants). Corresponding authors of the included 
studies were contacted via e-mail to request additional 
data/information when required.

Data Analysis and Synthesis

Inter-rater agreement was assessed using Cohen’s kappa 
coefficient to explore the consistency of the quality assess-
ment performed by the two authors. The cutoff points of 
the Cohen’s Kappa ranges from 0 to 1: slight (≤0.20), fair 
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(0.21–0.40), moderate (0.41–0.60), and substantial (≥0.81) 
agreement (Landis & Koch, 1977). Statistical analysis was 
performed using IBM SPSS version 24.0 (IBM, Armonk, 
New York).

Meta-analyses were conducted to evaluate the effects of 
home-based physical activity on different domains, when-
ever possible. All eligible studies were kept for meta-analysis 
independently of their quality score as relatively scarce re-
search has been conducted in the field. For variables that 
did not fit the meta-analysis, effect size (ES) were calcu-
lated whenever possible, allowing the quantification of the 
effectiveness of the intervention. The ES were interpreted 
as small (≥0.20), medium (≥0.50), or large (≥0.80); Cohen 
(1988). MetaXL 2.0 was used to calculate the individual 
and pooled ES. The input was the pooled Cohen’s d value 
and corresponding standard error; and the output was 
the pooled Cohen’s d value and corresponding confidence 
intervals (CI).

Results
Study Selection
A PRISMA Flow Diagram can be found in Figure 1 (Moher 
et al., 2009), showing the screening process and reasons for 
exclusion of studies. The search generated 11,160 studies 
from which 16 studies were included in the final analysis 
(please see Supplementary Appendix 1, Table 7).

Quality Assessment

Thirteen studies were rated as high quality and three 
studies as low quality (see Supplementary Appendix 1, 

Table 2). Supplementary Appendix 1, Table 2, shows the 
quality assessment details from the Delphi-list. Inter-
rater agreement regarding the quality assessment was 
substantial—Cohen’s Kappa = 0.91 (p < .001); 95% CI 
[0.74, 1.08].

Study Characteristics

Most studies were conducted in the United States of 
America (USA) and Australia (see Supplementary Appendix 
1, Table 3). In Europe only northern countries (e.g., England 
(D’Amico et  al., 2016; Lowery et  al., 2014), Germany 
(Holthoff et al., 2015), Finland (Öhman et al., 2016, 2017; 
Pitkälä, Pöysti, et  al., 2013), and Netherlands (Prick, de 
Lange, Scherder, Twisk, & Pot, 2017) reported home-based 
physical activity for people with dementia.

A total of 1,129 participants with 500 in home-based 
experimental groups, 137 in other experimental groups 
(e.g., group exercise, light exposure) and 492 in control 
groups participated in the reported studies, with sample 
sizes ranging from 22 (Wesson et al., 2013) to 210 (Öhman 
et al., 2016, 2017; Pitkälä, Pöysti, et al., 2013) participants. 
Participants had a mean age of 77.3 ± 7.3 [51, 99] years old, 
51.1% (n = 810) were male and presented a Mini-Mental 
Status Examination (MMSE) mean score of 19.9  ± 5.9 
[15.3, 25.6] points. There were only five studies reporting 
on the type and severity of dementia (D’Amico et al., 2016; 
Pitkälä, Pöysti et  al., 2013; Suttanon et  al., 2013; Teri 
et al., 2003; Vreugdenhil, Cannell, Davies, & Razay, 2012) 
and results were never differentiated according to these 
variables. Eight of the 16 studies investigated the medium- 
and long-term (3, 4, 6, 12, 18 and 24 months) effects of the 
home-based physical activity (see Supplementary Appendix 
1, Table 3). Supplementary Appendix 1, Tables 3 and 4, and 
Supplementary Appendix 2, Table 1, present details of the 
included studies.

Design of the Programs

Interventions lasted from 2  months (McCurry et  al., 
2011) to 2 years (Callahan et al., 2017), being 12 weeks 
(Supplementary Appendix 1, Table 3) the most common 
duration. Frequencies of the intervention ranged from daily 
(D’Amico et al., 2016; Lowery et al., 2014; Steinberg, M., 
Podewils, & Lyketsos, 2009) to 4–6 times per 2  months 
(Suttanon et al., 2013) and the length of the sessions ranged 
from 20 to 30 min (please see Supplementary Appendix 2, 
Table 1) to 12 hr (Teri et al., 2003). All interventions in-
cluded home visits, with exception of one study (i.e., phone 
contacts; Vreugdenhil et al., 2012). Interventions included 
a wide variety of combinations across cardiorespiratory 
endurance, muscle strength and endurance, flexibility 
and neuromotor components (please see Supplementary 
Appendix 1, Tables 3 and 4). The most common in-
cluded activity was walking (Supplementary Appendix 2, 
Table 1). Some studies also added to the physical activity 
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Figure 1.  PRISMA flow chart diagram showing the articles screened and 
included in the study (n = 16 RCTs).
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intervention, cognitive training, goal setting, home modifi-
cation, booklets or brochures, education to improve adher-
ence, psychoeducation, communication training, problem 
solving, pleasant/meaningful activities, and carer educa-
tion. Phone calls and dyad involvement were also reported. 
More details are presented in Supplementary Appendix 1, 
Table 3.

Outcomes and Outcome Measures

A total of nine outcome domains, measured by 75 dif-
ferent measurement tools were identified. Each study 
reported an average of 3.9 [1–8] different outcome 
domains and 6.4 [2–15] different measurement tools. 
Reported outcome domains were cognitive func-
tion (n  =  8), changes in behavioral and psychological 
symptoms of dementia (n = 10), activities of daily living 
(n  =  6), health-related physical fitness (n  =  10), phys-
ical activity (n = 3), falls (n = 2), health-related quality 
of life (n = 5), carer’s burden (n = 6), and costs (n = 1); 
see Supplementary Appendix 1, Tables 3 and 5. Most 
frequently reported outcome measures in the included 
studies were Neuropsychiatric Inventory (NPI) (n  =  6), 
MMSE (n = 5), Cornell Scale for Depression in Dementia 
(n = 5), Zarit Burden Interview (ZBI) (n = 4), Five Times 
Sit to Stand test (n = 2), Alzheimer’s Disease Cooperative 
Study Group Activities of Daily Living Scale—ADCS-
ADL (n  =  2), Falls Efficacy Scale (n  =  2), Functional 
Reach test (n = 2), General Health Questionnaire (n = 2), 
NPI caregiver (n  =  2), Lawton & Brody scale (n  =  2), 
Short Physical Performance Battery (n = 2), 8-foot walk 
test (n = 2), and TUG test (n = 2); see , Supplementary 
Appendix 1, Tables 3 and 5.

Effectiveness of the Home-Physical Activity

Table 1 synthesizes the ES found per domain. For more de-
tail, please see Supplementary Appendix 2 (Details of the 
ES per domain).

Neuropsychiatric Inventory Caregivers sub-scale: The 
overall pooled ES for the (i) MMSE was medium and pos-
itive (ES  =  0.71, 95% CI 0.43, 0.99); (ii) NPI was small 
and negative (ES = −0.37, 95% CI −0.57, −017); (iii) the 
overall pooled ES for the ADCS-ADL was large and posi-
tive (ES = 0.80, 95% CI 0.53, 1.07); (iv) Functional Reach 
test was large and positive (ES = 2.24, 95% CI 1.80, 2.68); 
and (v) TUG test was large and negative (ES = −2.40, 95% 
CI −2.84, −1.96); Figure 2. No significant differences were 
found for Cornell Scale for Depression in Dementia, Short 
Physical Performance Battery and Dementia Quality of Life.

Carer’s burden effectiveness was analyzed with the NPI 
Caregivers subscale and the ZBI. Overall pooled ES was me-
dium and negative (ES = −0.63, 95% CI −0.94, −0.32) for 
NPI Caregivers subscale and low and negative (ES = −0.45, 
95% CI −0.77, −0.13) for ZBI (Figure 3).

Adverse Events

A total of 10 studies (Dawson, Judge, & Gerhart, 2017; 
Lowery et al., 2014; McCurry et al., 2011; Padala et al., 
2017; Pitkälä, Pöysti, et  al., 2013; Prick et  al., 2017; 
Steinberg et  al., 2009; Suttanon et  al., 2013; Teri et  al., 
2003; Wesson et al., 2013) explored the adverse events of 
home-based physical activity programs. Only three studies 
(Dawson et al., 2017; Steinberg et al., 2009; Wesson et al., 
2013) found minor adverse events related or possibly re-
lated with intervention. More information about the ad-
verse events can be found in Supplementary Appendix 1, 
Table 6.

Dropouts and Adherence

Five studies (McCurry et  al., 2011; Padala et  al., 2017; 
Prick et al., 2017; Suttanon et al., 2013; Teri et al., 2003) 
reported dropouts, ranging between 8% (Teri et al., 2003) 
and 27.5% (Suttanon et  al., 2013). Reasons reported to 
dropout were: carers were not able to dedicate the necessary 
time (Padala et al., 2017), carer found the effort excessive 
(Suttanon et al., 2013), the carer preferred the participant 
to be in an exercise group (Suttanon et  al., 2013), loss 
of interest (Padala et  al., 2017), health problems (Prick 
et  al., 2017; Suttanon et  al., 2013), burden (Prick et  al., 
2017), institutionalization (Prick et  al., 2017; Suttanon 
et al., 2013; Teri et al., 2003), hospitalization (Prick et al., 
2017; Suttanon et al., 2013), and death (Prick et al., 2017; 
Suttanon et al., 2013).

Eleven studies reported adherence to the intervention 
(Dawson et al., 2017; Holthoff et al., 2015; Lowery et al., 
2014; McCurry et al., 2011; Öhman et al., 2016; Padala 
et al., 2017; Pitkälä, Pöysti, et al., 2013; Steinberg et al., 
2009; Suttanon et al., 2013; Teri et al., 2003; Wesson et al., 
2013). Adherence varied between poor (Lowery et  al., 
2014) and excellent (Dawson et al., 2017; Holthoff et al., 
2015; Padala et al., 2017), with six studies reporting good 
to very high adherence (Öhman et al., 2016; Pitkälä, Pöysti, 
et al., 2013; Steinberg et al., 2009; Suttanon et al., 2013; 
Teri et al., 2003; Wesson et al., 2013). This variance across 
adherence levels could be expected as interventions were 
heterogeneous and the existing evidence regarding effective 
adherence strategies is limited (van der Wardt et al., 2017).

Discussion
This systematic review provided a synthesis of the effects 
of home-based physical activity in people with dementia. 
Most studies were of high quality and published after 
2015 (first article published in 2003), indicating that this 
is a relatively new topic of research. High heterogeneity of 
the designs of home-based physical activity interventions 
was found. Overall, medium to large delay of cognitive 
function decline and improvements in changes in behav-
ioral and psychological symptoms of dementia, activities 
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of daily living, health-related physical fitness, physical ac-
tivity, falls, health-related quality of life, and carer’s burden 
were observed. Despite heterogeneous use of measure-
ment tools, it was possible to conduct a meta-analysis for 
some outcome measures. Home-based physical activity in 
people with dementia seems to be effective on delaying 
cognitive function decline, assessed with MMSE (Holthoff 
et  al., 2015; Öhman et  al., 2017; Vreugdenhil et  al., 
2012), improving changes in behavioral and psychological 
symptoms of dementia with NPI (Callahan et  al., 2017; 
D’Amico et al., 2016; Holthoff et al., 2015; Öhman et al., 
2017), activities of daily living with ADCS-ADL (Callahan 
et al., 2017; Holthoff et al., 2015), health-related physical 

fitness with Functional Reach test (Suttanon et al., 2013; 
Vreugdenhil et  al., 2012) and TUG test (Suttanon et  al., 
2013; Vreugdenhil et  al., 2012) and carer’s burden with 
NPI Caregivers subscale (Holthoff et  al., 2015; Lowery 
et  al., 2014), and ZBI (D’Amico et  al., 2016; Suttanon 
et al., 2013; Vreugdenhil et al., 2012; Wesson et al., 2013). 
Moreover, home-based physical activity interventions seem 
to be safe and present high adherence.

The observed high heterogeneity in the designs, 
outcomes, and outcome measures leads to difficulties in de-
termining which structure is more effective for home-based 
physical activity interventions in people with dementia. 
Nevertheless, some similarities were identified across 

Table 1.  Synthesis of the Effect Sizes per Domain.

Domains

Effect sizes (Cohen’s d)

Small (≥0.20) Medium (≥0.50) Large (≥0.80)

Negative Positive Negative Positive Negative Positive

Cognitive 
function

[−0.35 to −0.2] (Prick et al., 
2017)

[0.41 to 0.49] 
(Öhman et al., 
2016; Vreugdenhil 
et al., 2012)

[−0.58] 
(Vreugdenhil 
et al., 2012)

[0.56] (Dawson 
et al., 2017)

[−4.93] (Holthoff 
et al., 2015)

[1.11 to 4.75] 
(Holthoff et al., 
2015; Padala 
et al., 2017)

Changes in 
BPSD

[−0.49 to −0.2] (Callahan 
et al., 2017; D’Amico 
et al., 2016; Öhman et al., 
2017; Teri et al., 2003; 
Vreugdenhil et al., 2012)

– [−0.42] 
(McCurry et al., 
2011)

[0.6 to 0.62] 
(McCurry et al., 
2011; Öhman 
et al., 2017)

[−8.72 to −1.08] 
(Holthoff et al., 
2015; McCurry 
et al., 2011; 
Öhman et al., 
2017)

[0.8 to 2.18] 
(McCurry et al., 
2011; Öhman 
et al., 2017)

ADLs [−0.32] (Dawson et al., 
2017)

[0.33] 
(Vreugdenhil 
et al., 2012)

– [0.62] 
(Vreugdenhil 
et al., 2012)

[−1.08] (Padala 
et al., 2017)

[1.47 to 5.27] 
(Holthoff et al., 
2015; Padala 
et al., 2017)

Health-related 
physical fit-
ness

[−0.43 to −0.34] (Suttanon 
et al., 2013; Wesson et al., 
2013)

[0.28 to 0.48] 
(Dawson et al., 
2017; Pitkälä, 
Pöysti, et al., 
2013; Suttanon 
et al., 2013)

[−0.68 to −0.51] 
(Suttanon 
et al., 2013; 
Vreugdenhil 
et al., 2012; 
Wesson et al., 
2013)

[0.65 to 0.75] 
(Dawson et al., 
2017; Teri 
et al., 2003; 
Vreugdenhil 
et al., 2012)

[−2.2 to −0.86] 
(Padala et al., 
2017; Suttanon 
et al., 2013)

[0.98 to 7] 
(Dawson et al., 
2017; Padala 
et al., 2017; 
Suttanon 
et al., 2013; 
Vreugdenhil 
et al., 2012)

Physical  
activity

[−0.35]47 – – – – 0.83 (Wesson 
et al., 2013)

Falls [−0.28 to −0.2] (Suttanon 
et al., 2013; Wesson et al., 
2013)

– [−0.59 to −0.56] 
(Suttanon et al., 
2013)

– – –

HRQoL [−0.23] (Suttanon et al., 
2013)

[0.36] (Lowery 
et al., 2014)

– – – [1.91] (Padala 
et al., 2017)

Carer’s 
burden

[−0.26] (D’Amico et al., 
2016)

– [−0.52] 
(Vreugdenhil 
et al., 2012)

– [−3.9] (Holthoff 
et al., 2015)

–

Costs [−0.21 to −0.43] (D’Amico 
et al., 2016)

[0.22 to 0.23] 
(D’Amico et al., 
2016)

– – – –

Note: ADLs = activities of daily living; BPSD = behavioral and psychological symptoms of dementia; HRQoL = health-related quality of life.
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studies, that is, an intervention duration of 12 weeks was 
commonly (4/13) reported and walking was the physical 
activity most widely used. Walking is a simple intervention, 
easily implemented on a home environment, previously 
recommended to stabilize cognitive function (Venturelli, 
Scarsini, & Schena, 2011), physical performance, and ac-
tivities of daily living (Venturelli et al., 2011; Vreugdenhil 
et al., 2012) in people with Alzheimer’s disease. However, 
it should be acknowledged that walking is just a possible 
option and more research is still needed on the efficacy and 
adherence across home-based physical activity programs 
for people with dementia.

A substantial heterogeneity was found in the reported 
outcomes and outcome measures. Nevertheless, some 
outcomes and outcome measures, which have been used 
in physical activity interventions for people with dementia 
(Gonçalves, Cruz, Marques, Demain, & Samuel, 2018; 
Gonçalves, Samuel, Ramsay, Demain, & Marques, 2019), 
were reported more than once, making it possible to per-
form meta-analysis for a home-based setting. Although, 
high heterogeneity and some similarities across studies 
have been previously reported in other systematic reviews 
looking at the effects of physical activity on health-related 
physical fitness (Blankevoort et  al., 2010; Lam et  al., 
2018), activities of daily living (Blankevoort et al., 2010), 
or functionality (Pitkälä, Savikko, et al., 2013), none have 
examined the overall effects of home-based physical ac-
tivity in people with dementia.

Home-based physical activity interventions seem to 
be effective for people with dementia, that is, delaying 

cognitive function decline and improving changes in be-
havioral and psychological symptoms, activities of daily 
living and health-related physical fitness but also for 
carers, decreasing their burden. Positive effects on cogni-
tive function and changes in behavioral and psychological 
symptoms of dementia are controversial in some literature 
reviews (Barreto, Demougeot, Pillard, Lapeyre-Mestre, 
& Rolland, 2015; Forbes et al., 2015; Heyn et al., 2004; 
Potter et al., 2011; Rao et al., 2014). It is possible that this 
systematic review was able to find positive results because 
it only included home-based interventions and pooled data 
from measurement tools consistently used on physical ac-
tivity programs in people with dementia (i.e., MMSE and 
NPI; Gonçalves et al., 2018). Previous literature have also 
showed improvements on activities of daily living (Borges-
Machado et  al., 2019; Forbes et  al., 2015; Lewis, Peiris, 
& Shields, 2017; Rao et  al., 2014), health-related phys-
ical fitness(Heyn et  al., 2004; Potter et  al., 2011; Rao 
et  al., 2014), and carer's burden(Zeng et  al., 2016) after 
physical activity for people with dementia in different 
settings, which are key factors to maintain their indepen-
dence (Physical Activity Guidelines Advisory Committee, 
2018). This systematic review corroborates these findings 
indicating that, keeping people with dementia active at 
home may allow them to stay well at home, which is in line 
with international policy for dementia care (Burns, 2000; 
Moïse, Schwarzinger, Um, & Dementia Experts’ Group, 
2004; WHO, 2012).

Although levels of physical activity (Suttanon et  al., 
2013; Teri et al., 2003; Wesson et al., 2013), falls (Suttanon 
et al., 2013; Wesson et al., 2013), health-related quality of 
life (D’Amico et al., 2016; Lowery et al., 2014; Padala et al., 
2017; Steinberg et  al., 2009; Suttanon et  al., 2013), and 
costs (D’Amico et al., 2016), are also important outcomes 
for the wide dissemination of home-based physical activity 
intervention, a limited number of studies reported on them 
or used different measures, which impairs comparison of 
the results. There is a need to identify a minimum set of 
measures that can contribute to clarify the controversy 
in the literature and guide future research to enhance our 
knowledge on the costs as well as the effects of home-based 
physical activity in people with dementia (Gonçalves et al., 
2018; Van Ooteghem et al., 2018).

Overall this systematic review found mostly good 
to excellent adherence to home-based physical activity 
(Dawson et al., 2017; Holthoff et al., 2015; Öhman et al., 
2016; Padala et  al., 2017; Pitkälä, Pöysti, et  al., 2013; 
Steinberg et al., 2009; Suttanon et al., 2013; Teri et al., 
2003; Wesson et  al., 2013). Adherence has been found 
to vary across different studies (van der Wardt et  al., 
2017) and although good levels have been previously 
reported (Burton et  al., 2015; Rao et  al., 2014), it has 
been acknowledged that physical activity at home and 
individualized interventions seems to be key factors to im-
prove adherence in people with dementia (Suttanon, Hill, 
Said, Byrne, & Dodd, 2012; van der Wardt et al., 2017).  

Figure 3.  Forest plot of home-based physical activity programs on 
carer’s burden measured with (A) the Neuropsychiatric Inventory 
Caregivers subscale and with (B) the Zarit Burden Interview in people 
with dementia.

Figure 2.  Forest plot of the home-based physical activity programs on 
(A) the Mini-Mental Status Examination, (B) Neuropsychiatric Inventory, 
(C) Alzheimer’s Disease Cooperative Study Group Activities of Daily 
Living scale, (D) Functional Reach test, and (E) Timed Up and Go test in 
people with dementia.
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Individual, biological but also social environmental 
factors are determinants to physical activity behavior 
(Bauman et  al., 2012). Thus, motivation/willingness 
of people with dementia to participate in physical ac-
tivity interventions may be influenced by their individual 
characteristics, countries (in this review studies were 
implemented in six different countries), and cultures. 
Furthermore, very few and minor adverse events were re-
ported, indicating that home-based physical activity is a 
safe approach. Future research should consider exploring 
the impact of important variables such as the type and 
severity of dementia on the results obtained and study the 
long-term effects of such programs.

Limitations

This systematic review has several limitations that need to 
be acknowledged. Firstly, there is a possibility of having 
missed some studies because articles published in other lan-
guages than English, Spanish, French, and/or Portuguese 
were not included. Thorough searches were however 
conducted in different databases to minimize as much as 
possible this limitation. Secondly, because the search only 
included randomized controlled trials, data of other peer-
reviewed work, unpublished work, or gray literature were 
not included. Nevertheless, this is the best design to reduce 
bias when studying interventions. Finally, although most 
of the included studies were of high quality, which has 
minimized some limitations, the large diversity of designs, 
outcomes, outcome measures and control groups found, 
hampered the synthesis of results. Due to this difficulty and 
the relatively scarce research in the field of home-based 
physical activity interventions for people with dementia, 
we decided to include one poor-quality study in the meta-
analysis. However, this may have affected its quality. 
Therefore, more research with robust methodologies is 
recommended so an update of this systematic review and 
meta-analysis can be conducted in the future and guide 
strong recommendations of home-based physical activity 
in people with dementia.

Conclusion

This systematic review identified the designs and synthesized 
the effects of home-based physical activity in people with 
dementia. This intervention seems to be effective to delay 
cognitive function decline and improve changes in behav-
ioral and psychological symptoms of dementia, activities 
of daily living, health-related physical fitness and carer’s 
burden in people with dementia living at home. Overall 
home-based physical activity interventions seem to be 
safe and present high adherence. This is important for 
professionals to be confident to encourage physical activity 
at home in people with dementia. However, there is a need 
to establish recommendations with the most effective inter-
vention structure and components as well as the minimum 

set of outcomes and outcome measures to assess home-base 
physical activity in people with dementia.
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