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Together with Southern Cross Care (SA, NT & Vic), 
Flinders University’s Caring Futures Institute (CFI) 
are pleased to submit the following report related 
to the wellbeing of older adults in Residential Aged 
Care (RAC) to Wellbeing SA. 

This report outlines the first stage of the Wellbeing 
of Older Persons in Residential Aged Care project. 
This is the first work of its kind in South Australia 
to focus on scoping the size and nature of the 
problem of physical deconditioning in older people 
in RAC, evidence-based strategies to address the 
problem, and mapping the stakeholders to 
co-design an implementation strategy. This first 
stage of the project has involved comprehensive 
scoping work, including a retrospective audit of 
physical deconditioning data from over 1,200 older 
adults in RAC, a scoping review of the literature 
with over 60 included studies, and mapping of 
stakeholders. The project was completed from 
June to October in 2020.

Executive Report

A/Prof Lucy Lewis

As the Lead Investigator, I would like to thank 
Wellbeing SA for funding this important work. 
The findings in this report will guide the second 
stage of this project, where a development and 
implementation plan for an evidence-based strategy 
will be co-designed to promote wellness and 
reablement in this setting. This subsequent stage will 
involve sector-wide consultation, development of an 
implementation approach, and a feasibility and cost 
effectiveness evaluation.

I would like to acknowledge each of the investigators 
and research assistants from Southern Cross Care 
and Flinders University for their work on this project 
in the last five months. Completing a large-scale audit 
and scoping review of the literature in this timeline 
is an achievement and would not have been possible 
without this collaboration. Importantly, the findings 
from this work will guide and inform the next stage 
of this research which will positively impact the 
wellbeing of older adults in RAC.
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BACKGROUND

Of the 1.2 million Australians receiving aged care 
services in Australia, greater than 270,000 reside 
in RAC, representing the greatest proportion of 
government aged care spending1. The aged care sector 
is expanding to match the growing older Australian 
population with 125 aged care places to be provided 
per 1,000 people aged 70 years or older in 2021-2, 
with most of these in RAC1. Older Australians in RAC 
are at high risk of physical deconditioning due to their 
age, functional impairment, complex co-morbidities 
and sedentary behaviour2. Physical deconditioning is 
the physiological change from inactivity that results 
in decreased muscle mass, weakness, functional 
decline, and difficulty performing daily living activities. 
Physical deconditioning is a hallmark of frailty, an 
age-associated clinical syndrome reflecting decreased 
physiological reserves and increased susceptibility to 
the impacts of external stressors3,4. It is estimated that 
approximately 2.1 million Australians aged 65 and over 
are pre-frail or frail5, with this number set to increase 
rapidly in the coming decade. 

The prevalence of sarcopenia of older adults in RAC 
has been reported around 40% (including below normal 
muscle mass, function, and strength)6. However, 
greater than 90% of residents have been shown to 
present with both below normal muscle strength and 
function supporting the high levels of physical disability 
found in this setting7. Exercise has been shown to be an 
effective countermeasure to physical deconditioning 
among RAC adults8. 

The benefits extend past falls prevention and 
increased physical and mental wellbeing, to having 
significant positive financial implications9. Despite 
this evidence, there are inconsistencies in the levels 
of support RAC facilities provide for healthy ageing 
pathways of residents. While there is a growing body 
of evidence and consensus supporting the benefits of 
exercise for older people in RAC, there are a number 
of challenges for aged care organisations. Potential 
barriers include resourcing for restorative exercise 
and social activities, organisational culture, financial 
restrictions, knowledge, experience and skills10. 

Programs aimed at promoting physical reconditioning 
have the potential to improve residents’ wellbeing 
and align to current aged care standards. The Royal 
Aged Care Commission report for a review on 
innovative models of care advocated a ‘wellness and 
reablement’ approach in RAC, where people are 
assisted to regain functional capacity and improve 
independence through innovative models of care11, 
including exercise, activities of daily living (ADL) 
retraining, and behavioural interventions. There is 
a clear need to scope the size of the problem of 
physical deconditioning, identify stakeholders and 
explore scalable strategies to deliver evidence-based 
physical activity options for older adults in RAC. 
Given the ageing population and growth of RAC, the 
negative impacts of deconditioning on physical and 
mental health and function, it is important that this 
issue is explored. 
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The Wellbeing of Older Persons in Residential Aged Care project was planned to be conducted in two stages 
underpinned by a collaborative knowledge translation approach12 and relevant implementation frameworks. 
This report provides a summary of the findings of the first stage of the project with the objective of 
establishing a broader understanding of the extent of physical deconditioning in RAC and possible scalable 
positive reablement strategies. 

Aims and phases

Stage 1 of this project was completed in three 
phases: 

PHASE 1 aimed to determine the prevalence 
of physical deconditioning of older adults in 
RAC facilities (retrospective audit).

PHASE 2 aimed to explore the effectiveness, 
features, and potential scalability of existing 
reablement strategies to address physical 
deconditioning of older adults in RAC on 
outcomes relating to physical and mental 
health (scoping review of the literature).

PHASE 3 aimed to map the stakeholders 
who would be involved in partnering for co-
designing and implementing a possible strategy 
to address physical deconditioning in the 
subsequent stage of this project (stakeholder 
mapping exercise). 

The knowledge generated in this first project stage signifies the beginning of a collaborative knowledge 
production model in which emerging study findings are concurrently used to help refine the research problem, 
consider the various barriers and enablers and inform future intervention co-design. Following on from this 
report, Stage 2 of the Wellbeing of Older Persons in Residential Aged Care project will aim to co-design the 
development and implementation plan for an evidence-based strategy to promote physical re-conditioning 
of people in RAC. This stage will likely include sector-wide consultation with stakeholders, development of an 
implementation approach, feasibility and cost effectiveness evaluations.
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TIMELINE

Collaboration formed between Southern Cross Care and Caring Futures Institute 
(CFI), Flinders University. Project proposal submitted to Wellbeing SA.

MAY 2020

JUNE 2020

JULY 2020

AUG 2020

SEP 2020

OCT 2020

2021 Stage 2 of the Wellbeing of Older Persons in Residential Aged Care project (co-
design, implementation, feasibility and cost evaluation).

Funding awarded by Wellbeing SA for Stage 1 of the Wellbeing of Older Persons in 
Residential Aged Care project (AUD50,000).

PHASE 1 (retrospective audit) planning with preliminary meetings between Southern 
Cross Care and Flinders University. Engagement of a Project Assistant, Southern 
Cross Care. Ethics application finalised. 

PHASE 2 (scoping review) planning. Employment of a Research Assistant, Flinders 
University.

PHASE 1 (retrospective audit) data collection coordinated by Southern Cross Care. 

PHASE 2 (scoping review) protocol prospectively registered with the Open Science 
Framework. Electronic database searches and duplicate screening completed.

PHASE 1 (retrospective audit) ethical approval gained. Retrospective audit dataset 
forwarded to Lead Investigator. Data management and analyses. 

PHASE 2 (scoping review) data extraction. 

PHASE 3 (mapping of stakeholders) exploration of stakeholders in scoping review 
included studies.

PHASE 1 (retrospective audit) write up. 

PHASE 2 (scoping review) write up.
 
PHASE 3 (mapping of stakeholders) meetings with Flinders University and Southern 
Cross Care collaborators to confirm existing and brainstorm further stakeholders to 
inform Stage 2. Write up.
 
Submission of report to Wellbeing SA.



Phase 1:

Prevalence of physical 
deconditioning in 

Residential Aged Care: 
a retrospective audit
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DESIGN
A retrospective audit was used to determine the prevalence of physical deconditioning in RAC. 

ETHICS
All residents entering Southern Cross Care are provided with the option to consent to a resident agreement 
containing a Privacy Policy13 which states that the organisation may use any resident data that is collected as 
part of routine care, and these de-identified data may be shared with external researchers.  Written support for 
the research team to access these data was provided from Southern Cross Care. Ethical approval was gained 
from the Flinders University Human Research Ethics Committee (protocol no. 2476).

PROCEDURE
A retrospective audit of electronic records was completed by the Project Assistant based in Southern Cross 
Care. Data were extracted from all consenting residents from RAC sites in South Australia who had completed 
measures of physical function and had these recorded on their electronic data record. At Southern Cross Care, 
all residents who choose to attend the onsite fitness centre undergo standardised measures of physical function 
prior to formulation of a tailored exercise program. The onsite fitness centres and standardised measures were 
introduced at this organisation in 2016. For the purposes of the audit, all available electronic data of the first 
occasion of physical function measures for each resident were extracted, de-identified and forwarded to the 
Flinders University Lead Investigator for analysis. Due to the routine commencement of these assessments in 
2016, there was variability in the timeframe from admission to the facility and assessment. Therefore, data were 
reported and analysed both for the whole sample (all residents), and a subset of residents who had completed 
assessments of physical function within 12 months of admission.

Method
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MEASURES
 
Demographic information
Resident characteristics were extracted including admission date, gender, marital status, pension status, date of 
birth, and use of a walking aid.

Short Physical Performance Battery
The Short Physical Performance Battery (SPPB) is a valid and reliable measure of physical deconditioning and 
frailty in older adults14. Southern Cross Care staff follow a ‘Fitness Assessment Guideline’ and set protocol for 
administering the SPPB on residents. The SPPB contains measures relating to balance, walking and strength. The 
SPPB is scored out of a maximum of 12, with a maximum of four points for each of the components (Box 1).

Balance was assessed with the instructor describing and demonstrating different movements, with the resident 
then provided with the opportunity to complete the movement. Residents only progressed to the next movement 
if they had successfully completed the prior. These included:

1.  Feet side by side 
    (≥ 10 seconds)

Gait speed was measured for all residents 
able to mobilise. Residents were asked to 
walk four metres independently (+/- walking 
aid) with the instructor timing. The best of 
two trials was recorded. 

Strength was measured firstly with a single chair stand. 
Residents who could complete this safely progressed to 
assessment of the repeated chair stand. Residents were 
asked to stand up from the chair as quickly as possible 
five times without stopping or using their arms (arms 
crossed across the chest). The time to complete five 
stands was timed by the instructor.

(A)

0 1 2 3 4m

(B)

(C)

2. Semi-tandem stance 
    (≥ 10 seconds)

3. Tandem stance 
    (≥ 10 seconds)



SPPB SCORING

BALANCE
   Unable
   Side-by-side ≥ 10 seconds
   Semi-tandem ≥ 10 seconds
   Tandem 3 to < 10 seconds
   Tandem ≥ 10 seconds

0
1
2
3
4

GAIT SPEED
   Unable
   ≥ 8.71 seconds
   6.21 to 8.70 seconds
   4.82 to 6.20 seconds
   ≤ 4.81 seconds

0
1
2
3
4

STRENGTH (repeated chair stand)
   Unable or ≥ 60 seconds
   16.70 to 59.00 seconds
   13.70 to 16.69 seconds
   11.20 to 13.69 seconds
   ≤ 11.19 seconds

0
1
2
3
4

TOTAL SCORE 12
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Box 1: Short Physical Performance 
Battery (SPPB) scoring

Grip strength

All residents underwent bilateral assessment of grip strength. Grip strength is useful for 
approximating overall muscle strength in older adults and has been shown to be a predictor  
of functional limitation15, ADL dependence16 and all-cause mortality17. The test was completed 
with residents seated on a chair with arm rests. Residents were instructed to sit with their 
hips and knees as close to 90 degrees as possible, with the testing forearm supported by the 
armrest. A dynamometer was used, with the instructor resting the base of the device on their 
hand for support to reduce the impact of gravity on peak strength. The resident was asked to 
squeeze the dynamometer with maximum effort for three seconds. No other body movement 
was allowed, and encouragement was provided. Three trials each side were completed with at 
least 30 seconds rest in-between. The best of the trials on each side was recorded. 
The highest grip strength (from either side) was included in the analysis.

Quality of Life

Quality of life (QOL) was measured with the WHOQOL-BREF instrument18, which is a 
widely used valid and reliable tool for older adults. This instrument is a subset of 26 
items from the WHOQOL-10019. The WHOQOL-BREF produces a QOL profile with four 
domain scores (Physical Health; Psychological; Social Relationships; Environment) and 
two individually scored items about an individual’s overall perception of their QOL and 
health. The item collected and used for the audit was the overall QOL item: 
“How would you rate your Quality of Life”, scored on a 5-point Likert scale: 1 very 
poor, 2 poor, 3 neither poor nor good, 4 good, and 5 very good.

RESULTS
The results of the retrospective data audit to determine the prevalence of physical deconditioning in older 
adults in RAC are presented in two sections. Firstly, the results for all residents are presented (n=1241). 
Then, the results for those residents who completed assessment of physical function specifically within 12 
months of admission to RAC are presented (n=750). 

Data management and analysis 

Data were extracted into Microsoft Excel and exported into SPSS statistical software for analyses. All data 
were checked for normality. Descriptive analyses were completed for all variables (means, standard deviations, 
frequencies) for the entire sample, and separated by gender. Data were analysed for all residents, and a subset of 
residents who had completed the physical function assessment within 12 months of admission. Associations were 
explored between variables with Chi-squared, logistic regression and Pearson’s correlation, depending on the data 
types (continuous, ordinal, categorical). Alpha was set at 0.05.
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Data were extracted from the electronic records of 1241 residents across 14 RAC facilities. Complete data (n=1241) 
were available for most variables, except for marital status (n=890), use of a walking aid (n=623), and QOL (n=664).

ALL RESIDENTS 
(n = 1241)

MALES
(n = 407)

FEMALES
(n = 834)

Age at assessment – mean 
(SD) years

86.0 (7.6) 84.8 (8.1) 86.6 (7.3)

Time admission to assess-
ment mean (SD) months

19.7 (31.4) 13.7 (23.1)** 22.6 (34.5)**

Marital status+
    Single/widowed/sepa-
rated
    Married / partner

 
67.8%
 
32.2%

 
51.2%**
 
48.8%**

 
75.9%**

24.1%**

Pension status
    None
    Part
    Full

 
17.0%
14.1%
68.9%

 
17.7%
17.4%
64.9%

16.7%
12.5%
70.9%

Walking aid (% yes)+ 73.2% 68.2% 75.5%

+some missing data, **significant at the 0.01 level

Resident characteristics

Characteristics of all residents and by gender are shown in Table 1. The mean (SD) age at the time of the physical 
function assessment was 86.0 (7.6) years, and 67.2% of the sample were female. Most residents were single (67.8%), 
on a full pension (68.9%), and used a walking aid (73.2%). The average time from admission to physical function 
assessment was 19.7 (31.4) months, with females having a significantly longer timeframe between admission and 
assessment than males (p<0.0001). More female residents were single than male residents (p<0.0001).

Table 1: Resident characteristics whole sample and by gender (n=1241)

n = 1241
RESIDENTS

68%
SINGLE

73% FULL 
PENSION

ACROSS 14
RAC FACILITIES

73% USE A
WALKING AID

Physical function

Table 2 summarises the measures of physical function for all residents and by gender. 
The highest proportion of residents were unable to achieve the first stage of balance 
testing (28.8%), walk four metres (27.2%) or stand repeatedly from a chair (64.5%).   
The average time to walk four metres was 12.0 (45.5) seconds. The mean (SD) score 
for the SPPB for all residents was 4.1 (3.3) out of 12. Over half of all residents (55.8%) 
scored a four or below for the SPPB and almost all residents (96.5%) scored 10 or 
under. The average grip strength for males was 20.2 (8.3) kg and this was significantly 
higher than females (12.4 (5.4) kg) (p<0.0001). 

ALL RESIDENTS
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Quality of Life

The highest proportion of residents reported that their overall QOL was good 
(36.9%), followed by neither poor nor good (30.6%), very good (16.1%), poor (9.9%) 
and very poor (6.5%). There was no relationship between physical function measures 
(SPPB or grip strength) and QOL, and no difference between QOL by gender. Pension 
status was associated with QOL, with residents on a full pension more likely to report 
lower QOL (p=0.016). 

Associations between age, time since admission, and physical function

In all residents, the time from admission to assessment was positively correlated with age (p<0.0001), and 
negatively with the SPPB total score (p<0.0001) and grip strength (p<0.0001) (Table 3). Age at the time of the 
assessment was negatively correlated with the SPPB total score (p=0.02) and grip strength (p<0.0001). The SPPB 
total score was positively correlated with grip strength (p<0.0001).

Table 3: Correlation between age, time from admission to assessment, physical function and grip strength (n=1241)

ALL RESIDENTS
(n = 1242)

MALES
(n = 407)

FEMALES
(n = 834)

Balance
    Unable
    Side-by-side 10 seconds
    Semi-tandem stand 10 seconds
    Tandem stand 3-9.99 seconds
    Tandem stand 10 seconds

28.8%
13.3%
21.6%
15.1%
21.2%

28.3%
11.8%
20.6%
17.4%
21.9%

29.1%
14.0%
22.1%
13.9%
20.9%

Gait speed (4m)
    Unable 
    ≥ 8.71 seconds
    6.21 to 8.70 seconds
    4.82 to 6.20 seconds
    ≤ 4.81 seconds

27.2%
24.4%
21.4%
14.3%
12.6%

27.5%
21.6%
21.4%
17.2%
12.3%

27.1%
25.8%
21.5%
12.9%
12.7%

Gait speed (4m) mean (SD) seconds 12.0 (45.5) 12.3 (44.7) 11.8 (46.0)

Strength (repeated chair stand)
    Unable or not completed 60 seconds
    16.70 to 50.00 seconds
    13.70 to 16.69 seconds
    11.20 to 13.69 seconds
    ≤ 11.19 seconds

 
64.5%
20.1%
6.0%
4.7%
4.8%

 
63.9%
20.1%
7.1%
4.7%
4.2%

 
64.7%
20.1%
5.4%
4.7%
5.0%

SPPB mean (SD) 4.1 (3.3) 4.2 (3.3) 4.1 (3.3)

Grip strength (strongest) mean (SD) kg 14.9 (7.5) 20.2 (8.3)** 12.4 (5.4)**

Time from 
admission 

Age SPPB Grip Strength

Time from admission 1 0.130** -0.193** -0.193**

Age 1 -0.066** -0.241**

SPPB 1 0.351**

Grip strength 1

**significant at the 0.01 level, SPPB Short Physical Performance Battery

** significant at the 0.01 level (2 tailed), * significant at the 0.05 level (2 tailed), SPPB Short Physical Performance Battery

Table 2: Physical function all residents and by gender (n=1241)
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There were 750 residents (64.1% female; aged 85.2 (7.5) years) from 14 RAC sites who completed the physical 
function assessment within 12 months of admission (Table 4). The average time from admission to assessment was 
2.8 (3.4) months. Most of these residents were single (62.9%), on a full pension (66.8%) and walked with a walking 
aid (76.3%). Female residents were more likely to be single (p<0.0001).

ALL RESIDENTS
(n = 750)

MALES
(n = 269)

FEMALES
(n = 481)

Age at assessment – mean (SD) 
years

85.2 (7.5) 84.6 (8.1) 85.6 (7.1)

Time admission to assessment 
mean (SD) months

2.8 (3.4) 2.6 (3.3) 2.9 (3.5)

Marital status (n=510)+
    Single / widowed / separated
    Married / partner

62.9%
37.1%

45.0%**
55.0%**

73.7%**
26.3%**

Pension status
    None
    Part
    Full

18.7%
14.5%
66.8%

21.2%
18.2%
60.6%

17.3%
12.5%
70.3%

Walking aid (% yes) (n=430)+ 76.3% 73.2% 77.9%
+some missing data 
** significant at the 0.01 level

RESIDENTS WHO COMPLETED ASSESSMENT 
OF PHYSICAL FUNCTION ≤ 12 MONTHS OF ADMISSION

Table 4: Characteristics of residents who completed assessment of physical function ≤ 12 months of admission 
and by gender (n=750)

n = 750
RESIDENTS

64.1%
AGED
85.2

ASSESSMENT 
COMPLETED WITHIN 
12 MONTHS

ACROSS 14
RAC FACILITIES

76.3% 
USE OF
WALKING AID

Physical function

The physical function measures for residents who completed assessment within 12 
months of admission are summarised in Table 5. The highest proportion of these 
residents were unable to achieve the first balance test (26.0%), although, 23.7% 
achieved the full score for this item of the SPPB (tandem balance ≥ 10 seconds).   
The highest proportion of these residents walked four metres in 8.71 seconds or more 
(25.3%) and were unable to repeatedly stand from a chair (60.8%). The mean (SD) score 
for the SPPB for these residents was 4.4 (3.3) out of a maximum possible 12. 
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Quality of Life

Quality of life was reported by 483 residents who had completed their assessment 
within 12 months of admission. Of these, the highest proportion reported that their 
QOL was good (37.5%), followed by neither poor nor good (29.6%), very good (15.9%), 
poor (10.4%) and very poor (6.6%). Overall QOL in these residents was not associated 
with gender, pension status or physical function.

Associations between age, time since admission, and physical function

In residents who completed their physical assessment within 12 months of admission (n=750), both the time from 
admission and age at the time of the assessment were negatively correlated with grip strength (p<0.0001) (Table 6). 
The SPPB total score was positively correlated with grip strength (p<0.0001).

Table 6: Correlation between age, time from admission to assessment, physical function and grip strength in 
residents who completed assessment within 12 months of admission (n=750)

ALL RESIDENTS
(n = 750)

MALES
(n = 269)

FEMALES
(n = 481)

Balance
    Unable
    Side-by-side 10 seconds
    Semi-tandem stand 10 seconds
    Tandem stand 3-9.99 seconds
    Tandem stand 10 seconds

26.0%
13.3%
19.6%
17.3%
23.7%

25.3%
12.3%
17.5%
19.3%
25.7%

26.4%
13.9%
20.8%
16.2%
22.7%

Gait speed (4m)
    Unable 
    ≥ 8.71 seconds
    6.21 to 8.70 seconds
    4.82 to 6.20 seconds
    ≤ 4.81 seconds

22.1%
25.3%
21.9%
16.8%
13.9%

22.3%
21.6%
21.2%
20.1%
14.9%

22.0%
27.4%
22.2%
15.0%
13.3%

Gait speed (4m) mean (SD) seconds 10.5 (30.1) 13.1 (50.3) 9.1 (6.6)

Strength (repeated chair stand)
    Unable or not completed 60 seconds
    16.70 to 50.00 seconds
    13.70 to 16.69 seconds
    11.20 to 13.69 seconds
    ≤ 11.19 seconds

 
60.8%
22.8%
6.9%
4.5%
4.9%

 
60.6%
23.0%
7.8%
4.1%
4.5%

 
60.9%
22.7%
6.4%
4.8%
5.2%

SPPB mean (SD) 4.4 (3.3) 4.6 (3.3) 4.4 (3.3)

Grip strength (strongest) mean (SD) kg 15.9 (7.4) 20.5 (8.3)** 13.3 (5.3)**

**significant at the 0.01 level, SPPB Short Physical Performance Battery

Time from admission Age SPPB Grip Strenght

Time from admission 1 0.052 -0.063 -0.101**

Age 1 -0.045 -0.201**

SPPB 1 0.325**

Grip strength 1

** significant at the 0.01 level (2 tailed), SPPB Short Physical Performance Battery

Over half of these residents (51.5%) scored four or below for the SPPB, and almost all (96.3%) scored 10 or below. 
The average time for residents to walk four metres was 10.5 (30.1) seconds. Neither gender nor pension status were 
associated with any of the components of the SPPB. There was a significant association between gender and grip 
strength, with males showing higher grip strength than females (p<0.0001).

Table 5: Physical function of all residents who completed assessment of physical function ≤ 12 months of admission 
and by gender (n=750)
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DISCUSSION

The aim of this first phase of the Wellbeing of Older 
Persons in Residential Aged Care project was to 
determine the prevalence of physical deconditioning 
of older adults in RAC facilities. A retrospective 
audit was undertaken of all residents with electronic 
records of physical function assessments across 
multiple RAC sites. Data were extracted regarding 
resident characteristics, together with valid and 
reliable measures of physical function and QOL. Most 
residents were single, female, on a full pension and 
walked with a walking aid. Over half of all residents, 
and those who completed their assessment within 
12 months of admission scored four or below on the 
SPPB, with almost all residents scoring 10 or below out 
of a possible maximum of 12. The majority of residents 
rated their QOL as either good or neutral. Both age 
and the time from admission to assessment were 
negatively associated with physical function measures.

The SPPB is a widely used tool for older adults in RAC. 
While the SPPB total score was negatively correlated 
with both age and the time from admission in this 
sample, both the average score, and the proportion of 
residents scoring four or under, and 10 or under were 
similar for all residents, and those who completed 
their assessment within a year of admission. Previous 
research has suggested that a total score of 10 or 
under in the SPPB is predictive of mobility disability20 
and all-cause mortality21 in community dwelling older 
adults. In addition, older adults who score between 
four and six have over four times the risk of developing 
ADL disability within four years in comparison to those 
who score between 10 and 1222. The residents in this 
study are at very high risk of all-cause mortality, ADL 
and mobility disability according to their scores for this 
test of physical function. 

The minimally clinically important difference for the 
SPPB has been reported as 1.023. While this audit was 
limited to exploration of physical function data from 
one timepoint for each resident, it would be important 
to explore possible change pre- and 
post- physical recovery / reablement programs. It was 
interesting to note that while lower SPPB total scores 
were associated with longer time since admission, the 
difference between those who had been assessed 
within 12 months and all residents (0.4) was not 
deemed sufficient to be clinically important.

Grip strength is routinely used as a simple, 
inexpensive clinical marker of wellbeing in older 
adults24. Reduced grip strength has been shown to 

be predictive of hospital length of stay, higher risk 
of institutionalisation, functional limitation and 
mortality in older adults15-17,25. A systematic review 
of grip strength cut-off values in older adults (≥65 
years) reported that most studies including non-Asian 
participants used cut-off values for low grip strength 
of 30kg for men and 20kg for women26. The average 
grip strength for both male and female residents in 
this sample was therefore low, indicating an increased 
risk of functional limitation and death.

Previous studies have reported associations between 
physical function and QOL in older adults residing in 
aged care27-28. Interestingly, in this sample, QOL was 
not associated with measures of physical function, 
either for all residents, or those within one year of 
admission. Older people have been found to report 
higher levels of QOL than younger adults specifically 
in psychosocial aspects of wellbeing, despite often 
having poorer physical health29 and males are less 
likely to report physical symptoms than females30. 
While there was no difference in reported QOL 
by gender in this sample, it was not possible to 
differentiate between psychosocial and physical 
health QOL domains due to the availability of only one 
item pertaining to overall QOL. 

This retrospective audit had several strengths. 
The audit included a large sample size of over 
1200 residents across multiple RAC sites. Physical 
function and QOL were assessed at each site using 
a standardised protocol, with valid and reliable 
measures. There are also some limitations. These data 
were extracted from one aged care provider, in one 
Australian state, meaning that the results may not 
be generalisable to other providers or regions. There 
was wide variability in the length of time between 
admission and assessment of physical function, and a 
lack of data on other co-morbidities which may have 
impacted the findings.

The findings from this retrospective audit 
indicated that over half of the residents in the
 sample were severely deconditioned prior to 
undertaking any intervention, and almost all the 
residents were at increased risk of mortality due 
to reduced physical function.  There is a clear 
need for routine assessment of physical function 
and sustainable reablement programs aimed at 
maintaining and improving physical function of 
residents in this setting.



Phase 2:
Reablement strategies 
to address physical 
deconditioning of 
older adults in 
Residential Aged Care: 
a scoping review
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AIMS AND QUESTIONS
Reablement is a targeted, time-limited approach that promotes the regaining or maintenance of functional 
performance in older people, by helping individuals re-establish daily living skills through goal-oriented 
programs31-32. This review aimed to scope the evidence for reablement strategies to address physical 
deconditioning of older adults in RAC. The primary review question was “what reablement strategies have 
been used to address physical deconditioning in older adults in RAC?”
The secondary questions were:

• “What is the effectiveness of reablement strategies that address physical 
deconditioning in older adults in RAC on physical function, QOL and mental health?”,

• “What are the features of reablement strategies that have demonstrated preliminary 
effectiveness in addressing physical deconditioning in older adults in RAC?”, and

• “How feasible are reablement strategies that have demonstrated preliminary 
effectiveness in addressing physical deconditioning in older adults in RAC?”.

MethodS

DESIGN
A scoping review of the literature was undertaken according to the PRISMA guidelines 
(extension for scoping reviews)33. The protocol was prospectively registered with the 
Open Science Framework, DOI 10.17605/OSF.IO/7NX9M (https://osf.io/7nx9m/). 

1. (elder* or geriatric* or old* adult* or old* person or old* people or old age or senior* or aged or ageing or 
aging or late* life).ti,ab.

2. geriatrics/ or aged/ or aging/ aged, 80 and over/
3. 1 or 2
4. (residential care or aged care or nursing home* or residential facilit* or assisted living or care home* or old 

age home* or long-term care or institutionali* or extended care facilit* or home* for the aged).ti,ab.
5. homes for the aged/ or residential facilities/ or assisted living facilities/
6. 4 or 5
7. (restorative care or reablement or re-ablement or rehabilitat* or reactivation program or re-activation 

program or exercise or strength train* or resistance train* or physical activity).ti,ab.
8. exercise therapy/ rehabilitation/ 
9. 7 or 8
10. (function or independence or mobility or walking or quality of life or QOL or HrQOL or activit* of daily living 

or ADL or mood or depression or anxiety or mental health or well-being or wellbeing).ti,ab.
11. activities of daily living/ or quality of life/
12. 10 or 11 
13. 3 and 6 and 9 and 12
14. 13 limit to English language, 2010 onwards, humans

* truncation symbol

SEARCH STRATEGY
Five databases (Medline, Embase, Cochrane Central Register of Controlled Trials, 
Cochrane Database of Systematic Reviews and CINAHL) were searched using both 
subject heading and keyword searches where possible. The search strategy was peer-
reviewed by an academic librarian and the strategy for one database is shown in Box 2.

Box 2: Search strategy (Medline) 
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ELIGIBILITY CRITERIA

Design

To be included, studies must have included original primary data and have a randomised controlled trial (RCT) 
design at the participant level. A previous Cochrane systematic review34 provides a comprehensive overview 
of RCTs reporting interventions aimed at maintaining or improving physical function in older people in long-
term care. The search for this previous review was completed at the end of 2009, therefore the current review 
focussed on 2010 onwards.

Participants

To be included, studies must have included older people (mean age ≥65 years) residing in a RAC facility as their 
permanent place of abode. Residential aged care was defined as an institutional setting where care is provided 
for older people 24 hours a day, 7 days a week, including assistance with ADLs. Studies with participants 
residing in short- or long-term medical facilities or retirement accommodation with minimal or no assistance 
available were excluded.

Intervention

The intervention was not required to be labelled as reablement or restorative care but must have addressed 
physical deconditioning and therefore aimed to maintain or improve physical function. This typically involved 
active movement and was in the form of specific exercises, or physical activity as part of another activity. The 
intervention must have involved the participants themselves, rather than being solely targeted at the physical 
environment or setting.

Control / comparator

Studies were included that compared an intervention aimed at physical function with either no intervention, 
or an alternative intervention.

Outcomes
For inclusion, studies must have included at least one outcome of interest (physical function, QOL or mental 
health) and report between group analyses for these outcome/s. Physical function may have been measured 
with an independence scale such as the Barthel Index, Functional Independence Measure (FIM), SPPB or tests 
of ability in ADLs such as mobility or transfers (e.g. Timed Up and Go (TUG), 6-metre walk test (6MWT)).  Quality 
of life must have been measured by a validated self-reported tool such as the Life Satisfaction Index, SF-12 
Health-related QOL or the General Well-being Scale. Mental health measures may have included measures of 
mood, depression, or anxiety, for example, the State-Trait Anxiety Inventory, Beck Depression Inventory, or the 
Geriatric Depression Scale. Feasibility measures (e.g. satisfaction, cost, burden, adherence, adverse effects) 
related to the intervention were extracted.

Procedure
Citations were extracted from the electronic databases into the Covidence online platform (https://www.
covidence.org/) and duplicates removed. Two independent reviewers completed two rounds of screening for 
the review. First, titles and abstracts were screened against the eligibility criteria. Disagreements were resolved 
by discussion, with a third independent reviewer. Citations with no abstract available or where ambiguity 
existed were retained. The second round of screening full text citations was completed by two independent 
reviewers, with disagreements resolved by discussion with a third independent reviewer. Relevant systematic 
reviews were retained, and the reference lists searched. The reference lists of included studies were screened 
for further eligible studies. Two reviewers independently completed data extraction of the first 20 per cent of 
included studies, and then met to compare extracted data. Following this, adjustments were made to the data 
extraction template, and the remainder of the extraction was completed by one reviewer and cross-checked 
by a second reviewer. Critical appraisal of the included studies was not completed in line with scoping review 
methodology35-36.

Data analysis
A narrative synthesis was performed in line with the scoping review questions and aims.
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RESULTS
A total of 5631 citations were retrieved from the search of electronic databases (Figure 1). Following removal 
of duplicates, 4104 titles and abstracts were screened, with 3908 excluded. One-hundred and ninety-six 
full text papers were screened, with 133 of these excluded. The most common exclusion reasons were 
conference abstracts and proceedings (n=33), not RCT (n=32) and randomisation not at the individual 
participant level (n=25). A final 63 studies37-99 were included in the scoping review (see Appendix 1 for a 
detailed summary of included studies).

Study characteristics
Studies were published between 2010 and 2020 (Figure 2), with 38% of the included studies published in the 
last three years. Forty-six studies were conducted in Europe37-50, 52-54, 56, 58-59, 61, 63-65, 69, 71, 73-74, 77-78, 80, 82-84, 86-95, 98-99 
eight in America55, 57, 60, 67, 70, 72, 75, 79 seven in Asia51, 62, 66, 68, 76, 85, 97, one in Australia81, and one in New Zealand96.
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Participants

Baseline sample sizes ranged from 1583 to 322 participants58-59. Over half of the included studies (n=33) reported 
a power calculation38-42, 44, 48, 50-52, 54, 56-59, 62, 65-66, 68-70, 72, 77-78, 81, 84, 86-88, 92, 96, 98-99. Participants were residents of 
nursing homes (n=36), residential care homes/facilities (n=12), long-term care homes/facilities (n=10), assisted 
living facilities (n=4) and institutions (n=3). The mean age of participants was 82.7 (6.9) years, and on average 
70% were female. Almost half of the included studies (n=30) studied specific subpopulations, including those 
with; dementia44, 49, 60, 68, 86-88, Alzheimer’s disease75, 95, cognitive impairment55, 65, 92, 97, depressive symptoms69, 
sarcopenia50, osteopenia and osteoporosis74, impaired ambulatory function66, low physical function83, or those 
who were frail46, 48, 57, 80, 94, 96, dependent in ADLs53, 58, 59, sedentary98 or used wheelchairs for mobility51, 62. 

Interventions

Intervention durations ranged from one68, 76 to 12 months49, 93, and were predominately 12 (n=24), 24 (n=7) or 16 
weeks (n=6). Follow-up assessments were conducted in 27% of included studies at the following timeframes: 
12 weeks (n=2), 18 weeks (n=1), 6 months (n=8), 7 months (n=2), 10 months (n=1), 12 months (n=2), and 16 
months (n=1). Exercise session frequency ranged from one52, 61, 71, 91 to seven times49, 58, 59, 93 per week, with 
sessions most commonly conducted two (n=20) or three times (n=24) per week. The duration of individual 
sessions ranged from 1055 to 80 minutes83. The exercise sessions were commonly delivered and/or supervised 
by physiotherapists / physical therapists (n=27), professional instructors (e.g., Tai Chi, dance) (n=10), research 
personnel (n=8), exercise therapists/specialists, physical trainers (n=6), occupational therapists (n=4), staff 
members (n=4 ) and kinesiologists (n=2). 

The interventions were predominately multicomponent (n=28), specifically, 
they most commonly incorporated various combinations of the following types 
of exercises; strength (n=26), balance (n=21), aerobic (n=17), and functional 
(n=6). Seven interventions exclusively incorporated strength training42, 48, 50, 63, 68, 

90, 94 and six exclusively incorporated aerobic training, in particular, walking55, 60, 

95 and cycling49, 92-93. The interventions also incorporated Tai Chi (n=4)51, 54, 62, 81, 
dance (n=3)61, 71, 91, and exercise with ‘Whole Body Vibration’ (n=7)37, 41, 45, 66, 83-84, 96. 
Five interventions were delivered using technology including gerontechnology67, 
Nintendo Wii-Fit75, X-Box 360 Console79, virtual reality (BTS NIRVANA system)99, 
and a digital sports watch55. 

Overall, 38% of studies (n=24) provided information pertaining to intervention development. Interventions were 
developed in consultation with physiotherapists48, 65, occupational therapists52, physical activity professionals48, 
and experts and practitioners for physical activity groups in aged care52. Interventions were also based on; 
previously developed interventions51, 53, 62, 64, 71, 77-78, 86-88, 91, existing literature or recommendations38-40, 43, 52, 68-70 
and the needs and wishes of participants43, 57-59.

70%82.7

15 322

AVERAGE AGE

36 Nursing Homes

12 Residential
Care Homes

10 Long-Term 
Care Homes

4 Assisted Living
Facilities
3 Institutions
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Comparators

Fifty studies (79%) compared two groups; the physical activity intervention was compared to a control group 
that engaged in either usual care (n=31), a social or recreational activity (n=8), or a different program including 
physical activity (n=11). Nine studies (14%) compared three groups, specifically, two physical activity programs were 
compared with a control group (usual behaviour, social/ recreational activity)44, 50, 54, 66, 80-81, 92, 96, and three physical 
activity programs were compared89. Several studies compared four groups; three physical activity programs 
compared with a control42, 70, 74 and a comparison of two physical activity programs with and without verbal 
stimulation98.

OUTCOME MEASURES 

Physical function

Fifty-five (88%) included studies measured and reported physical function. Measures that were 
used in multiple studies include the TUG test (n=38), Repeated Chair Stand test (30-second 
chair stand or 5-time sit-to-stand) (n=21), gait speed (n=18) with distances ranging from four4 
to 80043 metres, Berg Balance Scale (n=17), SPPB (n=10), gait distance (e.g., 6MWT) (n=7), 
Tinetti test (n=6), Chair Sit and Reach test (n=4), Senior Fitness test (n=4), physical activity 
(accelerometer-derived) (n=3), walking/wheel chair propulsion (n=2), 2 minute step test (n=2), 
Nursing Home Life Space Diameter (n=2), Clinical Outcome Variables Scale (COVS) (n=2), Study 
Osteoporotic Fractures Index (SOF; frailty) (n=2), Frailty and Injuries Cooperative Studies of 
Intervention Techniques (n=2), and Fried et al., frailty criteria (n=2). Additional measures of 
physical function that were used in a singular study included; Functional Reach test (balance), 
Figure of Eight test, Groningen Meander Walking test, Cooper test, 4- step stair climbing test, 
11-step stair climbing test, Performance Orientated Mobility Assessment, Functional Autonomy
Measurement System, Rapid Assessment of Physical Activity questionnaire, The Nursing Home
Physical Performance Test (NHPPT), Physical Performance test, Tilburg Frailty Indicator, Parallel
Walk Test, and the Physical Activity Scale for the Elderly Questionnaire. Measures of ADLs
included the Barthel Index (n=17), Katz Index (n=6), Functional Independence Measure (n=4),
Lawton IADL scale (n=3), Physical Performance test (ADLs and IADLs) (n=1), and Canadian
Occupational Performance Measure (n=1).

Quality of Life 

Twenty studies (32%) included QOL as an outcome. Measures used to assess QOL 

were Quality of Life in Alzheimer’s Disease Scale39, 75, 77-78, Short Form 3647, 55, 67, 69, 

98, EuroQoL-5D37, 52, WHOQOL-BREF51, 79-80, Quality of Life in Late Stage Dementia 
Scale86-87, Health Survey SF-1243, Satisfaction with Life Scale43, WHOQOL-OLD80, 
QUALEFO-4174, Dementia QOL81, Life Satisfaction Index85, and 15D-QOL89.

Mental Health 

Nineteen studies (30%) assessed mental health outcomes, largely anxiety and 
depression. Measures used to assess mental health were the Geriatric 
Depression Scale47, 51, 53-54, 68, 80, 91, Goldberg Anxiety and Depression Scale39, 77-78, 
Philadelphia Geriatric Morale Scale53, 58, 85, Cornell Scale for Depression in 
Dementia49, 86-87, Beck Depression Inventory69, 79, Yesavage Scale57, and the Profile 
of Mood State Short Form62.
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EFFECTIVENESS
Across the 63 included studies, intention to treat analyses were performed in 21 studies37, 42, 49, 51, 53-54, 56, 59-60, 62, 65, 66, 

69, 72, 75, 82, 84, 88, 92-93, 96, 98. The included studies reporting significant improvements in physical function, QOL and/or 
mental health in the intervention group compared with the comparator group/s are summarised in Table 7.

Outcome (n included 
studies measuring this 
outcome)

Intervention vs usual care  Intervention vs other physical 
activity intervention/s 

Physical function (n=55)
    Mobility
    Balance
    SPPB
    Physical activity
    Frailty
    ADLs

 
+++++++++++++++++++
++++++++++
++++
+++
++

 
+++++
++++
++

+++

Quality of Life (n=20) ++++++ ++

Mental health (n=19)
    Depression

++++ +

+study reported significant improvement in this outcome compared to comparator group/s

Physical function
Of the 55 included studies which measured physical function, 31 (56%) reported 
significant improvement in physical function measures in the intervention group 
compared with the comparator group/s. Of these, 22 studies compared a physical 
activity intervention to either usual care or a social/recreational activity and found 
improvements in relation to physical function for mobility (n=19)37, 40, 46, 48-49, 55, 57, 59, 61, 

64-65, 67, 71-73, 76, 79, 90, 95, balance (n=10)40, 59, 64, 72-73, 76, 79, 86-88, ADLs (n=9)37, 46, 49, 57, 64, 72, 87, 94-95, 
the SPPB (n=4)38, 40, 67, 90, physical activity (n=3)55, 59, 67, and frailty (n=2)57, 67. Eight studies 
that compared two or more  physical activity interventions reported a significant 
improvement in physical functioning for the primary intervention group in mobility 
(n=5)44, 56, 77-78, 96, balance (n=4)44, 47, 56, 78, ADLs (n=3)42, 80, 96 and the SPPB (n=2)78, 80. 

Quality of Life
Eight of the 20 (40%) included studies measuring QOL reported significant 
improvements in the intervention group compared with the comparator group/s for 
this outcome. Six of these studies compared a physical activity intervention versus 
usual care / social activity37, 51-52, 55, 69, 79, and two studies compared two or more 
physical activity interventions74, 80.

Mental health
Of the 19 included studies measuring outcomes relating to mental health, five (26%) 
reported significant benefits for mental health in the intervention compared with 
comparator group/s, with all of these studies measuring depression. Of these, four 
studies51, 69, 79, 91 compared a physical activity intervention with usual care, and one 
study80 compared multiple physical activity interventions.

Table 7: Summary of included studies reporting improvements in outcomes in the intervention compared with 
comparator group/s
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Features of reablement strategies 
Table 8 shows the specific components of the reablement strategies identified in the included studies with 
effectiveness in improving physical function measures (n=31). Multi-component interventions including two 
or more components (aerobic, balance, strength, functional exercise) were the most common among studies 
to demonstrate effectiveness in relation to mobility (n=11), balance (n=11), ADLs (n=5) and the SPPB (n=3). 
Interventions including technology were the most common type for increasing physical activity (n=2), and there was 
only one multi-component and one technology intervention demonstrating effectiveness for the frailty outcome 
measure. 

Table 8: Features of reablement strategies that have demonstrated preliminary effectiveness in addressing physical 
deconditioning in older adults in RAC

FEASIBILITY

Compliance
Across all included studies, 59% (n=37) reported participant compliance with the intervention. Of these studies, 
35% (n=13) had compliance rates greater than 90%38-41, 45-46, 64, 76-78, 95, 96, 99, 57% (n=21) between 70 and 90%42-44, 49, 51, 

53, 55, 60-61, 63, 66-67, 70, 82-84, 86-88, 91, 94, and 8% (n=3) below 70%52, 54, 57. 

Acceptability / satisfaction
Four studies43, 67, 75, 96 reported on the acceptability of the physical activity intervention/s. Three of these studies 
collected qualitative feedback from participants43, 75, 96 with participants reporting mainly positive feedback (e.g. 
that the exercises were fun and enjoyable). One study collected information on acceptability in terms of difficulty 
of the exercises and enjoyment67. The majority of participants in this study reported that most of the exercises 
were easy (70%) and highly enjoyed (63%).

Adverse events 
In total, 32 (51%) of included studies provided information in relation to the occurrence of adverse events. The 
majority of these studies (n=24, 75%) reported no adverse events. Adverse events were reported in several 
studies (n=8), in particular, intervention participants experienced pain / soreness41, 43, 50, 64, 70, 82, 84, fatigue64 and 
electrocardiographic changes70. One study also reported that two participants experienced a fall during the 
intervention67. 

Cost effectiveness
None of the included studies reported cost effectiveness relating to the interventions.

Intervention type Mobility Balance ADLs SPPB Physical 
activity

Frailty

Multi-component 40, 44, 46, 56, 
57, 59, 64, 65, 72, 
77, 78

40, 44, 47, 56, 
59, 64, 72, 78, 
86, 87, 88

46, 57, 64, 
72, 87

38, 40, 78 59 57

Strength 48, 90 42, 80, 94 80, 90

Aerobic 49, 73, 76, 95 73, 76 49, 95

Tai Chi

Dance 61, 71

Whole body vibration 37, 96 37, 96

Technology 55, 67, 79 79 67 55,67 67

ADLs Activities of Daily Living, SPPB Short Physical Performance Battery
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This scoping review of the literature aimed to explore 
the evidence for reablement strategies to address 
physical deconditioning of older adults in RAC. 
Specifically, the review sought to scope the types of 
strategies, effectiveness relating to physical function, 
QOL and mental health, the features of effective 
strategies and the feasibility of strategies including 
adherence, satisfaction, and cost. There were many 
studies published fulfilling the eligibility criteria for the 
review in the last 10 years, with an apparent surge in 
research in this setting, particularly in Europe, however, 
only one study was identified in Australia. There was 
wide variability in the types and features of reablement 
interventions in the included studies, and the outcome 
measures that were used to measure physical function. 
Over half of the studies that measured physical 
function reported effectiveness of the intervention, 
40% of studies that measured QOL were shown to be 
effective for this measure and just over a quarter of 
the studies including mental health were effective. 
Over half of the studies measured compliance with the 
intervention and adverse events, while only six per cent 
of included studies measured participant satisfaction or 
acceptability.

There was variability between the included studies 
in the numbers of participants, however, on average 
the participants in the studies were representative of 
the types of residents in RAC in Australia. The gender 
balance (70% female) and average age (83 years) 
across the included studies is comparable to the 
Australian context100. The included studies all included 
residents of RAC, but there was also representation 
of subpopulations such as people with dementia, 
Alzheimer’s disease, and osteopenia. Despite the use 
of an a priori definition of RAC in this review, it was 
at times difficult to establish whether the settings 
described in the literature fulfilled these criteria. 
Terms found in the literature included nursing home, 
residential care home, residential care facility, long-
term care home, long-term care facility, assisted 
living facility and institution. There is a need for clear 
definition of terms for this setting in the literature to 
determine the generalisability of published findings to 
the Australian RAC context.

Of the interventions detailed across the included 
studies, there was variability in the exercise prescription 
in terms of the overall duration of the intervention, 
frequency, and components of exercise. Most 
commonly, interventions lasted for between 3 and 4 
months, with sessions conducted two to three times 
per week. This is consistent with previous literature 

DISCUSSION

which describes the time required to form habitual 
health behaviours such as physical activity101. However, 
the current Australian guidelines102 recommend that 
older adults (≥ 65 years) should accumulate at least 
30 minutes of moderate intensity physical activity 
on most, preferably all days. These guidelines also 
recommend that all older people should do some form 
of physical activity regardless of health and ability, and 
a range of activities should be incorporated including 
fitness, strength, balance, and flexibility. Aligned with 
these recommendations was that the most common 
type of intervention in the included studies was multi-
component, with interventions including two or more 
components of activity such as aerobic, strength and 
balance exercise. It was surprising that only a small 
number of identified studies used technology to deliver 
the intervention. This is a possible area of growth for 
intervention development and implementation in RAC. 

In regard to the people associated with delivery 
of the interventions in the included studies, it was 
noted that physiotherapists were the most common, 
while exercise specialists such as exercise scientists 
or physiologists were reported in comparably few 
studies. In Australia, there is a growing trend for the 
employment of exercise specialists in addition to 
physiotherapists in the aged care setting, but this may 
not be representative internationally. While 38% of 
the included studies reported information relating to 
intervention development, only four studies reported 
considering the views and needs of the residents 
in the development and implementation of the 
intervention. None of the included studies reported 
wider stakeholder consultation. Given the many 
barriers identified in the previous literature regarding 
sustainability of reablement approaches in aged care10, 
stakeholders including the residents themselves should 
be consulted and involved in the development and 
implementation of such strategies103.

There were many different outcome measures used to 
measure physical function across the included studies, 
making pooling of results and comparison between 
studies difficult. There is a clear need for a set of core 
outcomes for physical function to be established for 
both research and clinical practice in this setting. 
While the majority of the included studies included 
some measure of physical function, just under a third 
measured QOL or mental health. This is surprising given 
the importance of these outcomes to the overall health 
and wellbeing of older adults, and the associations 
reported in the literature between activity levels and 
physical / mental wellbeing104.
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Despite the diversity in intervention types and implementation, over half of the studies 
measuring physical function demonstrated effectiveness, while 40% of the studies 
measuring QOL reported effectiveness and about a quarter of those measuring mental 
health outcomes were effective. These findings demonstrate that while we have 
evidence that exercise is an effective countermeasure to physical deconditioning8, 
additional work is needed to investigate sustainability and scalability of approaches, 
and potential impact on QOL and mental health of residents. Finally, while over half of 
the included studies measured compliance with the intervention and adverse events, 
it was surprising that such a small number of studies measured resident satisfaction or 
acceptability, and no studies reported cost effectiveness. These factors must be taken 
into consideration in the design and implementation of strategies to address physical 
deconditioning in RAC to ensure scalability of programs.

This scoping review of the literature has several methodological strengths. The search 
strategy was peer-reviewed, and every effort was made to include all possible terms 
for older adults, RAC, reablement and the relevant outcomes of interest. However, 
given the variability in terminology identified in this review, it is possible that some 
potentially relevant terms were missed. We prospectively registered the review 
protocol, and followed the PRISMA guidelines for scoping reviews33 as well as scoping 
review methodological recommendations35-36. There are also some limitations. Given the 
variability in intervention types, delivery, and outcome measures, it is difficult to make 
conclusions regarding the effectiveness of interventions for physical function, QOL 
and mental health in this setting. Rather than making concrete conclusions, this review 
has aimed to scope the current context of the evidence for interventions for physical 
deconditioning of older adults in RAC. Areas for future research include establishment 
of a core outcome set for physical function of older adults in RAC for both researchers 
and clinical practice, and exploration of co-design and implementation involving wide 
stakeholder consultation for intervention in this setting. There is also a clear need for 
work in this area in the Australian context.
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Phase 3:

Mapping of stakeholders
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BACKGROUND
Successfully implementing new evidence into clinical practice can be very challenging. Strong evidence alone is 
not sufficient to change practice. Even though exercise is an effective countermeasure to physical deconditioning 
among RAC adults; there remain inconsistencies in the levels of support RAC facilitates provide for healthy ageing 
pathways of residents.

Implementation science provides the various approaches, framework, and theories to inform systematic and 
successful implementation. Various researchers from a multitude of backgrounds have developed different 
approaches to plan, guide and evaluate implementation efforts, with recent research suggesting more than 100 
approaches being used in implementation research105.

When looking across the various implementation approaches, the importance of stakeholders is key. A stakeholder 
is generally any group or individual who can affect, or is affected, by the evidence or innovation. Stakeholders are 
important as they assist in identifying and understanding the potential barriers and enablers to implementation103.

Therefore, the final phase of Stage 1 of the Wellbeing of Older Persons in Residential Care project was to map the 
stakeholders who will be involved in partnering for co-designing and implementing a future strategy to address 
physical deconditioning in RAC (Stage 2).

PROCESS
Stakeholder mapping is a stakeholder classification approach to visualising the level of interest and influence of 
various stakeholders106-107. Mapping stakeholders’ influence, role activity, and other key characteristics in a matrix is 
beneficial for informing who to engage, when, and under what circumstances108-109. 

To identify stakeholders who may be involved in a future intervention, we used the following approach:

1. Literature review. Two team members independently reviewed the published 
literature on interventions for addressing physical deconditioning among older adults 
in RAC (see Phase 2: scoping review methodology). Following discussion, two team 
members with expertise in translational health research and implementation science 
generated data extraction fields that could be used to construct a relatively small but 
comprehensive list of diverse individuals who play key roles in the delivery of physical 
re-conditioning interventions in RAC. 

2. Data extraction. Two team members extracted relevant stakeholder data from 
the included studies. The following data were extracted: bibliographic information, 
focus of intervention, setting, recipients of the intervention (e.g. residents), staff 
(professional groups) involved in delivering the intervention, and other groups 
involved in supporting the delivery of the intervention. Content analysis was used 
to identify categories of primary, secondary, and other groups of stakeholders. 
A preliminary table was constructed listing key characteristics and role examples 
associated with each stakeholder category. These categories were revised literately 
based on discussion as team members gained familiarity with the data.

3. Naming stakeholder archetypes. Content related to the stakeholder groups 
involved in the intervention delivery were clustered and compiled into a “map”, 
which named, defined, and provided examples of key roles (or “archetypes”) 
described in the included studies. The most key and frequent stakeholder 
categories are summarised in Table 9.  

4. Consultation. A meeting was held with Flinders University and Southern Cross Care 
investigators to discuss the findings of the stakeholder analysis and develop the next 
steps in the co-design and implementation of a locally relevant intervention. 
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OUTCOMES
The most frequent and key stakeholder categories identified through the stakeholder mapping process are outlined 
in Table 9. 

Table 9: Key Stakeholders involved in delivering physical reconditioning interventions in RAC

Role Description Examples

The Expert The expert provides specialist 
knowledge and oversight related to one or more 
domains of the intervention. This can be a staff member 
or an external person

Allied health professionals, 
other service groups

The Partners The partners include any external organisation or 
provider who work in conjunction with the core team to 
support the delivery of the intervention or care

Allied health agencies, primary 
care professionals

The Coordinator The coordinator is responsible for the day-to-day 
operations and approaches (e.g., how tasks are 
allocated, how resources are shared) 

Lifestyle coordinators, aged 
care workers, residential site 
manager

The Deliverer The deliverer is responsible for delivering/administering 
the intervention to recipients

Lifestyle coordinators, aged 
care workers, exercise/human 
movement specialist (e.g., allied 
health)

The Manager The manager is responsible for managerial and 
administrative activities of importance to the 
intervention (e.g., hiring, recruitment, reporting, 
support for organising meetings) 

Managers, administrative staff

The Decision Maker The decision maker(s) are the individuals or teams who 
may not be directly involved in care or the intervention, 
but are responsible for providing governance and 
financial support

CEOs, board members

The Recipient The person who receives the intervention (e.g., 
residents) 

Residents

The Supporter Unpaid (family), carers and other supporters Family, friends, other supporters



RECOMMENDATIONS
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Strategic investment in research is required to gather evidence, co-design and implement 
strategies for physical deconditioning in older adults in residential aged care. 
 

Reablement programs offering a variety of exercise types (aerobic, strength, balance, functional) 
and aimed at maintaining and improving physical function should be implemented for all 
residents in residential aged care, as close as practicable to admission. 
 

Interventions to address physical deconditioning of older adults in residential aged care 
should be based on the current best research evidence, and developed and implemented in 
consultation with all stakeholders, including the residents themselves. 
 

A structured and evidence-informed process should be used to identify and convene key 
stakeholders to provide strategic advice around the design and implementation of strategies or 
interventions to address physical deconditioning in residential aged care. 
 

Researchers should work with the identified key stakeholders to identify possible barriers and 
enablers to implementation of an evidence-based strategy or intervention to address physical 
deconditioning in residential aged care. 
 

An explicit approach is required to work with stakeholders to capture their diverse interests and 
needs to tailor the strategy or intervention to ensure implementation success. 
 

In addition to the co-design of intervention development and implementation, ongoing 
resident and other stakeholder satisfaction should be measured regarding the acceptability of 
interventions. 
 

Cost effectiveness of interventions should be measured, particularly in relation to potential 
intervention benefits for physical function, quality of life, and mental health. 
 

Aged care providers should routinely assess physical function, quality of life and mental health 
of all residents with standardised measures as soon as practicable after admission to residential 
aged care, at set time intervals during the year, and before, during and after implementation of 
reablement programs. 
 

Quality of life should be monitored with a valid and reliable measure which covers all domains 
(importantly covering psychosocial as well as physical components of quality of life). 
 

A core outcome set should be developed to gain consensus on measures of physical function, 
quality of life and mental health in older adults in residential aged care to enable greater sharing 
and transparency of information between aged care providers and comparability between 
research studies.
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COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

37 SPAIN 2 groups. Total 
n=29; IG n 
n=15; CG n=14               

Institutionalised older 
adults residing in 
nursing homes. Mean 
age IG 84.0 (3.0); CG 
86.0 (7.5) years. % 
female IG 80.0%; CG 
85.7%  

WBV intervention (3 x week for 8 weeks). Each 
session consisted of a warm-up isometric 
squat x 3, WBV exercises step ups, lunge, 
squat, calf raises, left and right pivot in a 
front and lateral position and rest periods. 
Frequency of 30Hz for the first month and 
35Hz for the second month. The repetitions 
in each exercise were gradually increased 
every two weeks starting from 6 and reaching 
12 repetitions with a rest period of 45s for 
the entire program. Training sessions were 
supervised by a physio and one researcher.

Usual nursing home care. 
Physiotherapy including 
1h/week of therapeutic 
massage and heat therapy 
and 4h per week of mobility 
and stretching exercise, 
occupational therapy-mainly 
designed to train memory and 
nursing care.

Physical function: 
TUG, 30-s Chair sit 
to stand, postural 
stability: Kistler 
force platform, 
Barthel Index. 
QOL: EuroQoL-5D 
(mobility, personal 
care, usual activities, 
pain/discomfort and 
anxiety/depression)

Physical function (ITT only): At 
the 8-week follow-up, TUG test 
(p = 0.002, ES 0.575), 30-s CSTS 
number of times (p = 0.006, ES 
0.515), Barthel Index (p = 0.006, 
ES -0.515) and Barthel indep 
(p = 0.004, ES 0.531) improved 
in the WBV intervention group 
when compared to the control 
group. QOL (ITT only): ITT only: 
At the 8-week follow-up, EQ-
5Dmobility (p <0.001, ES 0.732) 
and EQ-5Dutility (p <0.001, 
ES -0.689) improved in the 
WBV intervention group when 
compared to the control group.

Adherence (IG): 73% (11/15) of all 
participants completed at least 
80% of the sessions. Adverse 
events: None of the participants 
in the IG reported any adverse 
health effects during the 
treatment.

38 SPAIN 2 groups. Total 
n=112; IG n=57; 
CG n=55

Residents of long term 
nursing homes. Mean 
age total 84.9 (70-102); 
IG 85.1 (7.6); CG 84.7 
(6.1) years. % female 
total 70.5%; IG 73.7%; 
CG 67.3%

Progressive multicomponent exercise 
intervention at moderate intensity (2 x week 
for 24 weeks). 1-hour supervised group 
training sessions including individualised 
strength and balance exercises. Brief warm-
up, strength training (UL and LL) individualized 
according to the Brzycki equation that was 
performed to calculate 1-RM and adapt the 
adequate load progression of arm-curl, 
knee flexion, and knee extension exercises 
for every participant at baseline and every 
2 months. Chair-stand, hip abduction, and 
hip adduction exercises were performed 
without external loads, and intensity was 
tailored to the capabilities of each participant 
by adjusting the number of repetitions and 
velocity. Intensity was progressively increased 
from 40% at the beginning of the intervention 
to 70% 1-RM in month 6 of the program. 
Individualised balance training included 
exercises progressing in difficulty. Exercises 
varied through the period: weight transfer 
from one leg to another, proprioceptive 
exercises, and stepping practice. 5 min 
cool down. All sessions provided by a 
professional instructor with a degree in 
physical activity and sport sciences. Walking 
recommendations were also individually 
tailored in duration and intensity based on 
a baseline 6-minute walk test performance. 
Recommendations started with paths that 
lasted 5 minutes per day, with the goal of 
completing 140 minutes per week after the 
6-month period.

Routine low-intensity 
activities (memory 
workshops, reading, singing, 
soft gymnastics)

Physical function: 
SPPB (baseline and 
6 months), Barthel 
Index (baseline and 
12 months)

Physical function. Lower 
prevalence of frailty in IG 
compared to CG (according 
to SPPB) (67.4% vs 93.0%; p 
<.05). Significant group-time 
interaction in favour of IG for 
reduced frailty (SPPB) (p = 
.05, η2 = 0.393 large; 95% CI 
= 0.233-0.518). No significant 
group-time interaction in the 
Barthel Index was observed. 
Significant decline in the CG 
on the Barthel Index after 12 
months (p < .05), whereas the 
score was maintained in the IG.

Adherence: attendance was 
determined by participants’ 
presence at physical exercise 
sessions, whereas compliance 
with walking recommendations 
was collected daily the last week 
of each month by each principal 
nurse. Attendance rates for the 
exercise sessions were 90.8%, 
and compliance for the walking 
recommendations was 79.0%. 
Adverse events: No adverse 
effects of exercise occurred.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

39 SPAIN 2 groups. 
total n=112; IG 
n=57; CG n=55 
Analysed total 
n=88; IG n=43; 
CG n=45        

Residents of long term 
nursing homes.  Mean 
age total 84.9 (70-102); 
IG 85.1 (7.6); CG 84.7 
(6.1) years. % female 
total 70.5%; IG 73.7%; 
CG 67.3%

Progressive multicomponent exercise intervention 
at moderate intensity (2 x week for 24 weeks). 
1-hour supervised group training sessions including 
individualised strength and balance exercises. Brief 
warm-up, strength training (UL and LL) individualized 
according to the Brzycki equation that was performed 
to calculate 1-RM and adapt the adequate load 
progression of arm-curl, knee flexion, and knee 
extension exercises for every participant at baseline 
and every 2 months. Chair-stand, hip abduction, and 
hip adduction exercises were performed without 
external loads, and intensity was tailored to the 
capabilities of each participant by adjusting the 
number of repetitions and velocity. Intensity was 
progressively increased from 40% at the beginning 
of the intervention to 70% 1-RM in month 6 of the 
program. Individualised balance training included 
exercises progressing in difficulty. Exercises varied 
through the period: weight transfer from one leg 
to another, proprioceptive exercises, and stepping 
practice. 5 min cool down. All sessions provided by 
a professional instructor with a degree in physical 
activity and sport sciences. Walking recommendations 
were also individually tailored in duration and intensity 
based on a baseline 6-minute walk test performance. 
Recommendations started with paths that lasted 
5 minutes per day, with the goal of completing 140 
minutes per week after the 6-month period.

Routine low-intensity 
activities (memory 
workshops, reading, singing, 
soft gymnastics)

QOL: Quality of 
Life in Alzheimer’s 
Disease rating 
scale (baseline 
and 6 months). 
Mental health: 
Goldberg Anxiety 
and Depression 
Scale (baseline and 6 
months)

QOL: No significant 
group-time interaction 
for QOL-AD. Mental 
health: No significant 
group-by-time 
interactions were 
found for anxiety or 
depression.

Adherence: attendance was 
determined by participants’ 
presence at physical exercise 
sessions, whereas compliance 
with walking recommendations 
was collected daily the last week 
of each month by each principal 
nurse. Attendance rates for the 
exercise sessions were 90.8%, 
and compliance for the walking 
recommendations was 79.0%. 
Adverse events: no adverse 
effects of exercise occurred.

40 SPAIN 2 groups. 
Total n=112; IG 
n=57; CG n=55   
Analysed total 
n=92; IG n=45; 
CG n=47

Residents of long term 
nursing homes.  Mean 
age total 84.9 (70-102); 
IG 85.1 (7.6); CG 84.7 
(6.1) years. % female 
total 70.5%; IG 73.7%; 
CG 67.3%

Progressive multicomponent exercise intervention 
at moderate intensity (2 x week for 12 weeks). 
1-hour supervised group training sessions including 
individualised strength and balance exercises. Brief 
warm-up, strength training (UL and LL) individualized 
according to the Brzycki equation that was performed 
to calculate 1-RM and adapt the adequate load 
progression of arm-curl, knee flexion, and knee 
extension exercises for every participant at baseline 
and every 2 months. Chair-stand, hip abduction, and 
hip adduction exercises were performed without 
external loads, and intensity was tailored to the 
capabilities of each participant by adjusting the 
number of repetitions and velocity. Intensity was 
progressively increased from 40% at the beginning 
of the intervention to 70% 1-RM in month 6 of the 
program. Individualised balance training included 
exercises progressing in difficulty. Exercises varied 
through the period: weight transfer from one leg 
to another, proprioceptive exercises, and stepping 
practice. 5 min cool down. All sessions provided by 
a professional instructor with a degree in physical 
activity and sport sciences. Walking recommendations 
were also individually tailored in duration and intensity 
based on a baseline 6-minute walk test performance. 
Recommendations started with paths that lasted 
5 minutes per day, with the goal of completing 140 
minutes per week after the 6-month period.

Routine low-intensity 
activities (memory 
workshops, reading, singing, 
soft gymnastics)

Physical function: 
SPPB, 30-s chair 
stand test, 8-ft 
TUGT, fast 4-m 
walking speed, 
Berg balance 
scale, habitual PA 
(accelerometer-
derived) (baseline 
and 3 months)

Physical function: 
significant group-time 
interaction in favour 
of IG in SPPB score (p 
< 0.001, η2 = 0.245 
medium), 30-s chair 
stand (p <.001, η2 = 
0.131 medium), 8ft-
TUGT (p = 0.025, η2 = 
0.055 small), fast 4m 
walking speed p = 026, 
η2 = 0.055 small), and 
Berg balance scale (p 
<.001, η2 = 0.130 small). 
** results are also 
reported separating into 
groups with low and 
high physical function 
at baseline** The 
significant results for the 
entire sample above are 
also significant for the 
low physical function 
at baseline sample. The 
high function group only 
demonstrated significant 
differences in SPPB and 
Berg balance score.

Adherence: attendance was 
determined by participants’ 
presence at physical exercise 
sessions, whereas compliance 
with walking recommendations 
was collected daily the last week 
of each month by each principal 
nurse. Attendance rates for the 
exercise sessions were 90.6%, 
and compliance for the walking 
recommendations was 92.0%. 
Adverse events: no adverse 
effects of exercise occurred.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

41 BELGIUM 2 groups. Total 
n=62 (n=31 in 
each group)  
Analysed total 
n=55; IG n=30; 
CG n=25.              

Nursing home residents. 
Mean age total 83.2 (7.9) 
; IG 82.2 (9.0); CG 84.2  
(6.8) years. % female: 
total 76.0%; IG 64.5%; 
CG 87.1%.

WBV (3 x week for 12 weeks). Exercises 
consisted of standing up, shoes removed, 
in a bipodal station with a knee flexion (as 
if skiing, no specified angle) on this vertical 
vibration platform for 5 series of 15 seconds 
of vibrations at 30 Hz intensity, 2mm of 
amplitude, alternating with 30 seconds of 
rest. Four persons supervised the trainings: 
2 physiotherapists and the first and third 
authors of this article.

Patients, in the control group, 
were requested neither to 
change their lifestyle during 
the study nor to get involved 
in any new type of physical 
activity.

Physical function: 
TUG 3m, walking 
speed over 20m, 
Tinetti test (baseline 
and 3 months).

Physical function: no significant 
difference between groups for 
walking speed, TUG or Tinetti 
test (balance and gait).                                                                                                                                           
                                

Adherence:  91.9% of the exercise 
sessions were performed. 
Adverse events / drop outs: 
During the study 6 subjects 
(19.4%) dropped out of the WBV 
group: 4 for medical reasons 
(2 hip pains who seemed to be 
related to the training, 1 fracture 
of the malleolus unrelated to the 
study and 1 hospitalisation for 
total hip replacement unrelated 
to the study) and 2 for failure to 
meet the inclusion criteria.  

42 SPAIN 4 groups. 
Total n=89; VC 
n=22; NMES 
n=22; NMES+ 
n=22; CG n=23                   
Analysed total 
n=89

Older adults in a nursing 
home. Mean age: VC 
85.5 (4.7); NMES 82.9 
(4.3); NMES+ 83.6 (3.6); 
CG 83.6 (5.6) years. % 
female: VC 68.1%; NMES 
63.6%; NMES+ 63.6%; 
CG 65.2%.

Volitional contraction (VC) (3 x week for 16 
weeks). Knee extension exercises in both legs 
with weights 3 x 15 reps, rest periods, 40% 
1RM. Each session lasted 30-35 mins and was 
performed individually under the supervision 
of two PTs. 1RM was calculated at baseline and 
every 2 weeks to set intensity of exercise.

Neuromuscular electrical 
stimulation (NMES); 
Neuromuscular electrical 
stimulation superimposed 
onto voluntary contractions 
(NMES+); CG. No intervention, 
asked to resume ordinary 
daily living and not participate 
in any kind of exercise 
program.

Physical function: 
TUG 3m, 6-min walk 
test, Barthel Index, 
Berg balance scale 
(baseline and 4 mo
nths).                                                          

Physical function: significant 
group-time interaction for 
TUG (p = .022, ηp2 = .155), 
and Barthel Index (p = .05, 
ηp2 = .116). NMES+ showed 
significant improvement for 
TUG, no change in VC or NMES, 
and significant decrease in the 
CG. All intervention groups 
(VC, NMES, NMES+) significantly 
improved on Barthel Index, 
but not the CG. No significant 
group-time interaction for Berg 
balance scale or 6-min walk 
test. 

Adherence: 78% of participants in 
the intervention groups attended 
to complete the 48 planned 
sessions during the 4-months 
intervention period. Adverse 
events: during the assessment 
sessions and intervention period, 
no significant adverse events 
were reported by any of the 
participants.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

43 GERMANY 2 groups. 
Total n =24; IG 
n=14; CG n=10        
Analysed total 
n=17; IG n=13; 
CG n=4

Nursing home residents.  
Mean age: total 83.7 
(6.4); IG 83.6 (7.3); 
CG 83.8 (5.7) years. % 
female: total 87.5% ; IG 
85.7%; CG 90.0%.

Multicomponent exercise intervention (2 x 
week for 16 weeks). Each session 45-60min. 
Focus on situations of a resident’s daily 
routine (e.g. starting, stopping, managing 
obstacles, turning and brisk walking). To 
meet wishes and demands expressed by the 
targeted group, muscle as well as playful 
and motivational equipment (e.g. balls, 
balloons, scarfs and parachutes) were used. 
Intervention included: (1) warm-up and 
mobilisation (2) balance coordination and 
cognitive exercises (3) aerobic exercises while 
walking and sitting (4) strength exercises 
and (4) cool down. Training administered 
by certified exercise therapist, and training 
was continuously adapted to participants’ 
capacity.

Waitlist control. Physical function: 
SPPB, gait 
performance (step 
length, width and 
speed on a 7.92m 
track), Barthel Index 
(baseline and 16 
weeks). QOL: Health 
Survey (SF-12), 
Satisfaction with Life 
Scale (SWS) (baseline 
and 16 weeks).                                                                         

Physical function: no significant 
difference between groups 
for SPPB, gait performance 
or Barthel Index. QOL: No 
significant difference between 
groups for SF-12 or SWS.                                                                                                                                             
                                                            

Adherence: overall, the 
intervention group had the 
opportunity to take part in 32 
sessions. The mean participating 
rate was 12.5±1.9 participants 
per session (the individual 
participating rate ranged 
between 66 and 90% over the 
intervention period) and only one 
person did not finish the training 
intervention. Absence to the 
intervention was due to medical 
reasons only. Adherence was 
assessed by the trainer using a 
time log. Ability to perform the 
intervention a total of 45 min 
training duration was feasible 
for this target group. There 
were no adverse events related 
to the intervention reported. 
However, there were episodes 
of muscles soreness reported 
by some participants (leading 
to unplanned resting periods 
within the training session). 
Some motor exercises (walking 
exercises, strength and balance) 
were left out by participants 
stating that they felt too difficult. 
Furthermore, (2) difficulties due 
to the complexity of cognitive 
tasks were reported (motor 
performance and cognitive 
complexity).  Acceptability 
participants were asked to 
give qualitative feedback after 
the training sessions. Most 
participants, who completed 
the training, agreed that the 
program was an overall positive 
experience. They rated the 
novelty of the exercises, achieved 
gait performance as well as the 
qualification of the instructor as 
very positive. In addition, the 
nursing personnel qualitatively 
(subjectively) reported that 
participants of the intervention 
gained more mobility for their 
daily activities. Moreover, they 
noted a positive attitude towards 
the training program with 
participants looking forward to 
and impatiently waiting for the 
next training session and thus 
rated acceptability as high.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

44 NETHERLANDS 3 groups. Total 
n=123 (n=41 in 
each group) 
Analysed n=109; 
combined n=37; 
aerobic group 
n=36; social 
group n=36        

Institutionalized 
patients with dementia 
in a psychogeriatric 
nursing home. Mean 
age: combined group 
85.7 (5.1); aerobic 
group 85.4 (5.4); social 
group 85.4 (5.0) years. 
% female: combined 
group 78.4%; aerobic 
group 77.8%; social 
group 69.4%.

Combined group (4 x week for 9 weeks). 
Strength and walking sessions (alternated 
during week). Strength exercises focused 
on lower-limb strengthening (seated knee 
extension, plantar flexion, hip abduction, hip 
extension). Started at 3x 8 reps, then 12 reps, 
then weights, then to 30 reps. Moderate to 
high-intensity walking sessions.

PAerobic group: 4 moderate 
to high-intensity walking 
sessions per week. Social 
group: 4 one-on-one social 
visits per week.

Physical function: 
6-minute walk test, 
30-s sit-to-stand 
test, TUG, Balance; 
Frailty and Injuries 
Cooperative Studies 
of Intervention 
Techniques-Subtest 
4, the figure of eight 
test,  Groningen 
Meander Walking 
Test (baseline, 9 and 
18 weeks).

Physical function: post 
intervention: combined group 
improved compared with the 
social group on 6-min walking 
test (p = 0.004), 30-s sit-to-
stand (p<0.001) and balance (p = 
0.002). Combined group scored 
higher than aerobic group on 
6-min walking test (p = 0.004) 
and 30-s sit-to-stand (p=0.001). 
After 18 weeks no significant 
differences between groups 
remained.

Adherence: combined group 
89.2%; aerobic group 89.1%; 
social group 93.2% attendance.

45 BELGIUM 2 groups. Total 
n=62 (n=31 in 
each group) 
Analysed n=43; 
IG n=26; CG 
n=17.

Healthy nursing home 
residents. Mean age: 
total 83.2 (7.9); IG 82.2 
(9.0); CG 84.2 (6.8) 
years. % female: total 
76; IG 64.5%; CG 87.1%.

VWBV (3 x week for 24 weeks). Performed 
exercise program on a vibration platform 
(standing on two feet, shoeless, knees flexed), 
5 series of 15 seconds of vibrations at 30 
Hz intensity, 2mm of amplitude, alternating 
with 30 seconds of rest. All training sessions 
were supervised by a physiotherapist or a 
researcher.

CG: no intervention, 
requested not to change 
lifestyle or engage in any new 
type of physical activity.

Physical function: 
TUG 3m; 20m gait 
test (Locometrix), 
Tinetti test (baseline, 
6 and 12 months).

Physical function: at 6 months 
no significant difference 
between groups on TUG, 
Tinnetti test or gait parameters 
except for step length 
(decreased in both groups at 12 
months but more in the control 
group (p<0.01)).

Adherence: 23 completed 
intervention and attended 
90.9% of the exercise sessions.

46 SPAIN 2 groups. Total 
n=32 ( n=16 in 
each group) 
Analysed total 
n=24; IG n=11; 
CG n=13.

Frail nonagenarians 
residing in a nursing 
home. Mean age: total 
91.9 (4.1) ; IG 93.4 (3.2); 
CG 90.1 (1.1) years. % 
female: total 70%.

VMulticomponent exercise program (2 x week 
for 12 weeks). Intervention composed of 
lower and upper body resistance training with 
progressively increased loads that optimized 
the muscle power output (8-10 reps, 40-60% 
1RM) using resistance variable machines  
combined with balance and gait retraining 
exercises that progressed in difficulty and 
functional exercises (e.g. rises from a chair). 
All training sessions were supervised by one 
experienced physical trainer. The training 
sessions (40mins) included 5 min of warm-up, 
10min balance and gait retraining, 20 min of 
resistance training, 5 min of stretching (cool-
down). To reduce participant dropout, music 
was played during all sessions. 

Performed mobility exercises 
30 min per day, at least 
4 days per week, which 
consisted on small active and 
passive movements applied 
as a series of stretches in 
a rhythmic fashion to the 
individual joints. 

Physical function: 
TUG 3m, 5-m 
habitual gait, rise 
from a chair test, 
FICSIT-4 tests of 
static balance, 
Barthel Index 
(baseline and 12 
weeks)

Physical function: significant 
group-time interaction for 5-m 
habitual gait velocity (p<0.05), 
TUG (p<0.01), rise from a chair 
(p<0.01), and balance (p<0.05). 
Significant decrease in the 5m 
habitual gait velocity in CG 
(p<0.05), no change in IG. IG 
spent significantly less time 
on the TUG (p<0.05), whereas 
a trend toward significantly 
higher time was observed in 
CG. IG increased performance 
in the rise from a chair test (p 
<0.01), no change observed 
in CG. Balance improved in 
IG (although not significantly 
p>0.05) compared to CG. After 
training, IG showed significantly 
lower deterioration in the BI 
(p<0.001) compared with the 
CG. 

Adherence: sessions 
were deemed completed 
when at least 90 % of the 
prescribed. Exercises had 
been successfully performed. 
Adherence of more than 90% 
was observed in all subjects.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

47 TURKEY 2 groups. Total 
n=78; COM 
n=38; COM+J 
n=40   Analysed 
total n= 66; 
COM n=30; 
COM+J n=36.                 

Older people living in 
long term care facilities. 
Mean age: COM 81.5 
(6.3); COM+J 79.4 (5.4) 
years. % female: COM 
66.6%; COM+J 55.5%.

Combined exercise program (COM) (3 
x week for 6 weeks). Exercise program 
included stretching, strength and aerobic 
exercises (e.g., fast walking, sidewalking with 
accelerations, ball throwing and catching, 
squatting down and standing up, sitting down 
and getting up from armless chair, stretching 
the extremities and spine, hip abduction and 
extension calf raises). Sessions comprised 
(45mins): warm up (5-7 mins), effective 
training (20-30 mins) and cool down (5-7 
mins). To prevent training program being 
monotonous, music was played by radio at 
the gymnasium during training. Performed 
under the supervision of a sport teacher and 
a physiotherapist.

COM + jumping (COM+J). 
Engaged in the same 
combined exercised program 
but also had an additional 
10mins of jumping (vertically 
and freely as they could). 
The jumping frequency and 
intensity was not limited. 
Intensity was self-paced, 
participants were encouraged 
to maintain a high level of 
effort.

Physical function: 
Berg balance test 
(BBS) (baseline and 
6 weeks). QOL: 
Short Form 36 
(SF36) (baseline and 
6 weeks). Mental 
health: Geriatric 
Depression Scale 
(GDS) (baseline and 6 
weeks).

Physical function: at 6 weeks: 
improvements in Berg balance score 
were statistically better (p = 0.02) in 
the COM+J group in comparison to 
the COM group. QOL: at 6 weeks: No 
significant difference between groups 
on SF-36. Mental health: at 6 weeks: 
No significant difference between 
groups on GDS.

Adverse events: None of 
the subjects were injured. 
Drop outs: 8 from COM 
group and 4 from COM+J 
group did not finish the 
trial or attend the final 
assessments.

48 SPAIN 2 groups. Total 
n=26 (13 in 
each group) 
Analysed n=24; 
IG n=11; CG 
n=13.

Nonagenarian women 
in a geriatric residential 
care home. Mean age: 
total 90.6 (4.4); IG 90.1 
(4.0); CG 91.0 (4.8) 
years. % female: total 
100%.

Muscle strength training with TheraBands 
(2 x week for 12 weeks). Focused on 
improving lower limb muscle strength by 
using TheraBands. Training program included 
10 exercises focused on lower limb muscle 
strength (plantar and dorsiflexors; knee 
flexors and extensors; hip flexors, extensors, 
abductors, adductors and rotation), in which 
2 to 4 exercises were implemented per 
session (60mins).

Maintain daily routines 
(handcraft reading and 
cognitive stimulation) with no 
systematic physical activity.

Physical function:  
Barthel Index, Five 
times sit-to-stand 
test (FTSTS), TUG 
(baseline and 12 
weeks) 

Physical function: significant between 
group difference on the BI (p<0.05) 
and TUG (total time, speed, m/s) 
(p<0.05). IG maintained scores on BI 
and TUG, and CG showed a significant 
decrease (p<0.05). Significant between 
group difference on the FTSTS 
(p<0.05); IG (p<0.005) significantly 
increased performance on FTSTS, and 
CG (p<0.05) significantly decreased 
performance.

49 SPAIN 2 groups. Total 
n=189; IG n=73; 
CG n=116. 
Analysed total 
n=189.

Elderly home care 
residents with 
dementia. Mean age: 
IG 80.6 (8.3); CG 82.9 
(7.4) years. % female: IG 
81.0%; CG 43.8%. 

Aerobic physical activity program (IG) (7 
x week for 60 weeks). Cycled daily alone, 
or in pairs on a recumbent bike geared to 
a very low resistance at a constant self-
selected pace for a minimum of 15mins.  
Physiotherapists supervised the program.

Non-physical distractive 
recreational activities as 
usual and of their choice 
(card-playing, reading, 
craftwork)

Physical function: 
TUG, Katz Index of 
Independence in 
Activities of Daily 
Living (baseline and 
post-intervention). 
Mental health: 
Cornell Scale 
for Depression 
in Dementia 
(baseline and post-
intervention).

Physical function: significant 
differences were observed when 
comparing results obtained pre-post 
intervention in both groups; significant 
improvements in TUG test (p = 0.03) 
and Katz Index (p = 0.03) in the IG 
when compared to the CG. Mental 
health: No significant difference 
between groups for depression.

Adherence: individuals 
in the EG exercised for 
a mean of 108.45 ± 7.99 
min per week and the 
mean attendance rate 
was approximately 88%. 
Adverse events: all serious 
medical events and causes 
of death were related to 
pre-existing comorbidity 
and none were directly or 
indirectly attributable to 
the exercise program. 



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES
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50 SPAIN 3 groups. 
Total n=81 
(n=27 
in each 
group) 
Analysed 
total n=37; 
PMTG n=11; 
RMTG n=9; 
CG n=17.

Older adults 
with sarcopenia 
residing in nursing 
homes. Mean 
age: PMTG 82.6 
(9.1); RMTG 87.1 
(3.8); CG 81.2 (5.4) 
years. % female: 
PMTG 82%; RMTG 
56%; CG 71%. 

Peripheral muscle training group (PMTG) (3 x 
week for 12 weeks). Each session consisted 
of 5 min warm-up, 20-30 min resistance 
exercises with workload and 5 min cool 
down. 10 isotonic resistance exercises with 12 
reps of each one, completing the maximum 
mobility at a slow speed, working both 
concentric and eccentric phases. Between 
each isotonic resistance exercise there was 
2 min of recovery. Resistance exercises 
were performed with a workload adjusted 
to 40–60% of maximal isometric muscle 
strength (in kg) except when participants did 
not complete the maximum mobility, in which 
case the workload was reduced. Exercises 
were performed with dumbbells and ankle or 
wrist weights: four lower limb exercises (ankle 
flexion/extension, knee extension, and hip 
flexion/
abduction/adduction) and six upper limb 
exercises (handgrip, wrist flexion/extension, 
forearm pronation/supination, elbow 
flexion/ extension, and shoulder flexion/
extension/adduction/abduction). Supervised 
by physiotherapists and completed in small 
groups (8-10 participants).                                        

Respiratory muscle training 
group (RMTG). Threshold 
Inspiratory Muscle Trainer 
device with a working 
range of 7–41cmH2O. An 
interval-based inspiratory 
muscle training program 
was performed consisting of 
seven 2-min cycles of loaded 
breathing interspersed with 
1-min rest periods between 
cycles. The workload was 
adjusted to 40–60% of MIP 
(in cmH2O), except when 
participants did not complete 
the interval training program, 
in which case the workload 
was reduced. Supervised 
by physiotherapists and 
completed in small groups 
(8-10 participants). CG. 
Maintain usual care and daily 
life activities at the nursing 
home.

Physical 
function: gait 
speed 14m 
(baseline and 12 
weeks).

PPhysical function: gait speed remained unchanged 
from pre-to post intervention in the three groups.

Adherence: not specifically 
reported but participants 
who attended less than 
80% of the sessions in both 
programs were dropped from 
the analyses.  There were 44 
dropouts, the main reasons 
being deaths, exacerbations, 
attendance of fewer 
than 80% of the sessions 
in trained groups, and 
withdrawals (i.e., changing 
to another nursing home, 
falls, personal reasons, or 
complaints). Adverse events: 
Inspiratory Muscle Training 
device and nasal discomfort 
from nose clip placement 
during the session, in the 
RMTG; and mild muscular 
discomfort and generalized 
fatigue that disappeared 
between sessions, in the 
PMTG. 

51 TAIWAN 2 groups. 
Total n=60 
(30 in each 
group).    
Analysed 
total n=60. 

Elderly long term 
care facility 
residents in 
wheelchairs. Mean 
age: total 81.2 (65-
95); IG 80.7 (9.6); 
CG 81.7 (6.3) years. 
% female: total 
63.3%; IG 63.3%; 
CG 63.3%.

Seated Tai Chi exercise conducted by a 
qualified Tai Chi instructor (3 x week for 26 
weeks). Three parts: warm-up (10mins), STEP 
sequence (25mins) and cool-down (5mins). 40 
min sessions

Usual standard care, involved 
in usual activities such as 
Karaoke, listening to music, 
and stretching exercises 
following a DVD instructor, 
but no seated Tai Chi 
exercise.

QOL: 
WHOQOL-BREF 
instrument 
(physical 
capacity, 
psychological 
well-being, 
overall QOL, 
general health, 
social relations) 
(Chinese 
version) 
(baseline, 
mid-point 
at 13 weeks 
and post-
intervention 
at 26 weeks). 
Mental health: 
Geriatric 
Depression 
Scale-Short 
Form (Chinese 
version) (GDS-
SF)(baseline, 
mid-point 
at 13 weeks 
and post-
intervention at 
26 weeks).

QOL: At 13 weeks, significant between group 
differences were found in physical capacity 
(p=0.01) and psychological well-being (p=0.02) 
domains of QOL; those in CG recorded lower 
physical and psychological health scores than 
those in IG. At 26 weeks, significant differences 
between groups for overall QOL (p= 0.03), general 
health (p=0.04), physical capacity (p = 0.00), 
psychological well-being (p = 0.02) and social 
relations (p=0.00); in comparison with those in CG, 
those in IG registered higher scores.  No significant 
difference between groups in the change in mean 
scores from baseline to week 13 and week 26 for 
overall QOL, general health, physical capacity or 
psychological well-being. A  significant between 
group difference for change in mean scores from 
baseline to week 26 for the social relations domain 
was found  (p=0.01); those in IG were  4.13 times 
more likely to show improvement on the social 
relations domain than those in the CG. Mental 
health: At 13 weeks, no significant difference 
between groups for the GDS-SF. At 26 weeks, 
significant difference between groups for the 
GDS-SF (p<.005); participants in the IG had lower 
depression symptom scores than those in the 
CG.  No significant difference between groups for 
change in mean scores from baseline to 13 weeks 
for GDS-SF.  A significant between group difference 
for change in mean scores from baseline to week 
26 was found for GDS-SF scores (p<0.00); those in 
IG were 5.2 times more likely to show a reduction 
in GDS-SF scores than those in CG.

Adherence: attendance rate 
of 85.2% (IG) and 93.2% (CG). 
In the IG 76% of participants 
attended more than 80% out 
of the total Tai Chi sessions. 
Reasons for non-compliance 
included dropout and health 
issues.
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DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
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52 AUSTRIA 2 groups. 
Total 
n-=276; 
IG n=139; 
CG n=137 
Analysed 
n=222; IG 
n=104; CG 
n=118.

Residents of RAC 
facilities. Mean 
age: IG 83.9 (6.5); 
CG 85.3 (5.1) 
years. % female: 
IG 87.5%; CG 
86.4%. 

Low intensity exercise program (1 x week 
for 20 weeks) targeting coordination, 
balance, strength, endurance, sensorimotor 
perception, breathing, abilities and skills 
for managing ADL, and interpersonal skills. 
Session were 60mins performed in groups. 
Trainers were staff members of RAC facility 
with experience in PA training for elderly 
persons and supervisors were physical or 
occupational therapists. Focused toward 
low-intensity and variety of content. A ‘home 
exercise program’ comprising 10 exercises 
was added to promote participants’ capacity 
to exercise independently.

Invited to 3 social animation 
events with no specific 
focus on physical activity or 
associated skills.

Physical 
function: TUG, 
Chair sit and 
reach test, 
The Canadian 
Occupational 
Performance 
Measure 
(COPM) 
(baseline 
and post-
intervention). 
QOL: Euro 
Quality of Life-
5 dimensions 
(EQ-5D) 
(baseline 
and post-
intervention).

Physical function: No significant group-time 
interaction for TUGT, Chair sit and reach test or 
COPM-performance (per-protocol analyses). QOL: 
significant group-time interaction was found for 
EQ-5D visual rating scale (p=0.003, ηp2 =0.033); 
increased in the IG (p=0.001) and showed a 
negative non-significant change in CG (intention to 
treat analyses).

Adherence: 80.4% completed 
the study, reasons for 
quitting the program were 
death, acute disease or 
prolonged hospital stays, but 
also refusal to do a second 
interview. Adverse events: 
no unexpected adverse 
events or harm – e.g., falls 
during exercise units or 
afterward due to less careful 
behaviour – were reported. 
Further, results of the pain 
screening indicate no adverse 
treatment effect was a slight 
non-significant decrease in 
reported pain in both groups. 

53 SWEDEN 2 groups. 
Total 
n=191; IG 
n=91; CG 
n=100.  
Analysed 
total 
n=191.               

Older adults 
dependent in ADLs 
and living in RAC. 
Mean age: total 
84.7 (6.5, 65-100); 
IG 85.3 (6.1); CG 
84.2 (6.8) years. % 
female: total 73%; 
IG 74%; CG 72%.

High intensity functional weight-bearing 
exercise (5 x fortnight for 13 weeks). Program 
includes exercises targeted at improving 
lower-limb strength, balance and gait ability 
performed in groups. The exercises are 
based on functional tasks that are common 
in everyday life and were performed in 
weight bearing positions (e.g., walking over 
obstacles, squats, turning the trunk and head 
while standing). A PT selected and instructed 
appropriate exercises for each participant, 
and also adjusted them to meet changes 
in health and functional status.  Strength 
exercises were intended to be performed at 
8-12 RM. The load was increased by adjusting 
the performance of the exercise (e.g. by doing 
deeper squats) or by using a weighted belt 
worn around the waist loaded with increasing 
weight. The difficulty in each balance exercise 
was increased (e.g. walking on a narrower 
base of support, or on a more challenging 
surface). Each session was 45mins and was 
supervised by two PTs and one OT. At end 
of 3 month exercise period PTs introduced 
physical tasks for purpose of maintaining 
physical function. They were integrated 
into daily life activities and were individually 
recommended according to participant’s 
functional deficits and motivation.

Program developed by 
occupational therapists which 
included activities performed 
while sitting (watching 
films, singing, reading and 
conversation). Performed 
in small groups, 45mins, 5 
sessions every two week 
period over 13 weeks.

Mental health: 
The Geriatric 
Depression 
Scale 15-
item version 
(GDS-15); 
Philadelphia 
Geriatric 
Center Morale 
Scale (PGCMS) 
(baseline, 3 and 
6 months).

Mental health: no between group differences in 
GDS or PGCMS scores at 3 or 6 months. Among 
participants with dementia there was a significant 
between group difference in PGCMS at 3months in 
favour of the IG (p = 0.03).

Adherence: attendance 72% 
in IG and 70% in CG. Adverse 
events: no adverse event 
led to any manifested injury 
or disease. No significant 
differences were observed 
in applicability (attendance, 
achieved intensity, adverse 
events) when comparing 
participants with and without 
dementia.
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54 FRANCE 3 groups. 
Total n= 
160;  AT 
n=51; CA 
n=49; CG 
n=60.  
Analysed 
total 
n=160.

Highly 
deconditioned, 
elderly nursing 
home and long 
term care home 
residents. Mean 
age: total 82.3 (9.1); 
AT 83 (8.6); CA 83.2 
(8.3); CG 80.9 (10.1) 
years. % female: 
total 71.7%; AT 
76.5; CA 63.3%; CG 
75.0%. 

Adapted tai chi program (AT) (4 x week for 
24 weeks). Light to moderate intensity, 
although intensity was tailored according to 
patients’ state. Classes taught by experienced 
instructor who followed adapted variation 
of the Yang style for elderly persons which 
emphasizes body sensation, awareness 
of multidirectional weight shifting, body 
alignment and multisegmental movement 
coordination. Deep breathing and muscular 
reinforcement exercises were integrated. 
30min sessions in small groups (8 
participants).

Cognition-action (CA) 
program. Warm-up, lower 
limb movements (e.g. 
cycling and knee elevations) 
alternated with upper body 
exercises (e.g. arm rising and 
circle drawing) followed by 
stretching and resistance 
exercises against the hand of 
instructor. Sessions ended 
with deep breathing exercises 
and relaxation. CA program 
relied more on instructor 
guidance than on type of 
exercise (guidance-centred 
approach). Exercises were 
light to moderate intensity. 
2x 30-40 min sessions per 
week for 6 months monitored 
by trained physical activity 
teacher. CG: Usual care.      

Physical 
function:   Katz 
and colleagues 
index of ADL, 
TUGT 3m, Chair 
rise test, 10m 
walking speed 
(baseline, 6 and 
12 months). 
Mental health: 
Geriatric 
Depression 
Scale (baseline, 
6 and 12 
months). 

Physical function: at 6 (p<.001) and 12 months 
(p=.007) significant difference in ADLs between 
groups. At 6 months CG experienced a significant 
decline in total ADL score (p<.001), no significances 
change in AT or CA groups. At 12 months the CG 
had a larger decline in total ADL score compared 
with AT and CA groups. The change in total 
ADL score over 12 months was not significantly 
difference between CA group and CG or between 
AT group and CG. At 6 (p<.001) and 12 months 
(p=.001) significant between group difference 
on chair rise test. At 6 months CG significantly 
worsened on chair rise test (p<.001), no change 
in AT or CA. At 12 months CA and CG improved 
on chair rise test and AT declined (changes not 
significant). At 6 (p=.04) and 12 months (p=.04) 
significant between group difference for 10m 
walking speed. At 6 months CG performance 
significantly worsened (p<.001), no change in IG. At 
12 months, walking speed significantly declined in 
all groups (AT group, p=.03; CA group, p=.02; CG 
p<.001). No significant between group differences 
on TUG at 6 or 12 months. Mental health: at 6 
months no between group difference on GDS. At 
12 months significant between group difference on 
GDS (p=.008), CA significantly reduced depressive 
symptoms (p<.001), no change in AT or CG. 

Adherence: attendance rates 
for the 6-month period 
were similar in both exercise 
groups (mean [SD], 48.9% 
[29.8%] in the CA group and 
38.8% [32.3%] in the AT 
group). Adverse events: none 
of the observed deaths (n=18) 
was directly or indirectly 
attributable to an adverse 
effect due to the intervention

55 USA 2 groups. 
Total n= 
25, IG 
n=14; 
CG n=11.  
Analysed 
n=25.                       

Older adults 
with mild to 
moderate cognitive 
impairment residing 
in an assisted living 
facility. Mean age: 
total 86.5 (5.3); IG 
87.6 (5.5); 85.4 (5.0) 
years. % female: 
total 53%; IG 50%; 
CG 55%. 

Intervention consisted of interrupting 
sedentary behaviour and substituting it with a 
10-min bout of light physical activity (walking) 
(3 x week for 10 weeks). Participants provided 
with a digital sports watch that vibrated (15-s 
vibration) at three different times  throughout 
the day (30min after each meal), prompting 
participants to engage in a 10-min bout of 
physical activity (walking; watch would vibrate 
when the 10min was up, indicating they could 
stop exercising). 

Regular daily activities Physical 
function: 
TUG, Actical 
accelerometer 
(PA) (baseline 
and post-
intervention). 
QOL:  36-Item 
Short-Form 
Health Survey 
(SF-36) 
(baseline 
and post-
intervention).  

Physical function: significant time-group 
interaction for mins spent in light PA (p<.001, 
ηp2 =.53) and moderate PA (p=.006, ηp2 =.3). IG 
increased their light and moderate PA more than 
the CG. Significant time-group interaction was 
found for the TUG (p <.001, ηp2 =.5); IG improved 
TUG times compared with the CG. QOL: Significant 
time-group interactions on components of the SF-
36 favouring the IG; physical functioning (p=.005, 
ηp2 =.30), role limitations due to physical health 
(p=.003, ηp2 =.3), general health (p=.001, ηp2 
=.4), social functioning (p=.029, ηp2=.19), energy 
(p<.001, ηp2=.6), mental health (p<.001, ηp2=.4), 
role limitations due to emotional health (p<.001, 
ηp2 =.5). No significant time-group interaction on 
pain component.

Adherence: IG had 100% 
retention throughout the 10 
weeks. 10/14 participants in 
IG documented completing 
over 80% (17/21) of the PA 
bouts and 13/14 documented 
completing at least 70% 
(15/21) of the bouts. Adverse 
events: none. 
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56 SPAIN 2 groups. 
Total n=42; 
IG n=21; 
CG n=21. 
Analysed 
n=42.

Institutionalized 
older adults 
residing in a 
nursing home. 
Mean age: IG 83.2 
(6.5); CG 82.7, 
(6.4) years. % 
female: IG 66.7%: 
CG 71.4%.

Multicomponent intervention (5 x week for 
12 weeks).. Received both physical therapy 
program and proprioceptive exercise 
program. Physical therapy program: included 
a combination of exercises adapted to older 
adults (group activities) and other physical 
therapy techniques (individually). Physical 
exercise was divided into different sections 
that were performed in the following order: 
warm-up, general mobility exercises in sitting 
and standing positions, games, stretching, 
and return to rest. Exercise sessions were 
performed once a week for a duration of 45 
minutes per session. Individually, received 
infrared thermotherapy, neuromuscular 
electrical stimulation and manual therapy 
across a range of motion exercises on the 
spine and upper and lower limbs (2x per 
week, 50mins per session). Proprioceptive 
exercise program (2 sessions per week). Each 
exercise session had a duration of 55 minutes 
with 3 phases: warm-up (15mins) with slow 
walking, mobility, and stretching exercises, 
followed by a proprioceptive exercise 
program (30mins; 6 exercises dynamic and 
static positions), and cool down (10mins) using 
muscle stretches and relaxation exercises.

Received physical therapy 
program. 3 sessions per 
week, for 12 weeks.

Physical 
function: 
TUG, Tinnetti 
test, Cooper 
test (baseline 
and post-
intervention).

Physical function: significant time-group 
interaction for TUGT (p=.002), Tinnetti test (p=.015) 
and Cooper test (p=.019). IG demonstrated 
significant improvements on the TUGT (p<0.001) 
and Tinetti test (p=.041), no change in CG. IG 
demonstrated significant improvement on Cooper 
test (p=.024), CG significant declined (p=.009).

57 BRAZIL 2 groups. 
Total n=45; 
IG n=15; 
CG n=30. 
Analysed 
total n=37; 
IG n=13; CG 
n=24.                    

Institutionalized 
frail elderly in a 
long term care 
facility. Mean age: 
76.1 (7.7); IG 73.3 
(6.4); CG 77.8 (8.0) 
years. % female: 
not reported.

Multicomponent exercise program (3 x 
week for 12 weeks). Exercises were focused 
on improving mobility, flexibility, strength 
and aerobic resistance. Performed in small 
groups, followed by 2 physical educators and 
3 monitors. The intensity and complexity of 
exercises was defined based on the initial 
assessment and adjusted weekly considering 
the subjective perception of effect reported 
by each participant. Each session was 40mins.

Usual activities. Physical 
function: TUG 
3m; Sitting 
and Lift Test, 
Katz scale, 
Fried et al 
criteria (frailty) 
(baseline 
and post-
intervention). 
Mental health: 
Yesavage scale 
(depression) 
(baseline 
and post-
intervention).

Physical function: At 12 weeks significant 
between group difference on the TUG (p<0.01); 
IG performed significantly better than CG. At 
12 weeks significant between group difference 
on Katz scale (p<0.05); IG significantly lower 
dependence in ADLs than CG. No significant 
between group different on the Sitting and Lift 
test at 12 weeks. The IG showed a significant 
(p<0.05) ~34% reduction in prevalence of criteria 
for frailty, while CG showed a reduction of ~6%. A 
significant (p<0.05) decrease of more than ~73% in 
the number of elderly classified as frail in IG (most 
moving to prefrail status), CG remained similar. 
Mental health: At 12 weeks no significant between 
group difference in depression.

Adherence: 61.5% attendance 
at exercise sessions.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

58 SCANDINAVIA 2 groups. 
Total 
n=322; 
IG n=170; 
CG n=152. 
Analysed 
total n= 
241; IG 
n=129; CG 
n=112.        

Nursing home 
residents. Mean 
age: IG 85.0 (7.9); 
84.5 (7.3) years. % 
female: IG 70.5%; 
CG 79.0%.

Individually tailored program (daily for 12 
weeks) consisting of physical and daily 
activities in different combinations, 
depending on goals and physical and cognitive 
functions of each participant. Physiotherapist 
and occupational therapist were responsible 
for the intervention. 

Ordinary care. Physical function: 
Functional 
Independence 
Measure (FIM); 
Berg Balance Scale 
(BBS); Timed Chair 
Stand Test; Nursing 
Home Life Space 
Diameter (NHLSD; 
physical activity), 
walking/wheelchair 
propulsion 10m 
(self-selected 
speed and 
maximum speed), 
COVS (transfers) 
(baseline and 
6 months). 
Mental health: 
Philadelphia 
Geriatric Centre 
Morale Scale 
(PGCMS) (baseline 
and 6 months).

Physical function: significant between group 
difference in mean change from baseline to 6 
months in transfers (COVS, p=0.04) in favour of 
the IG; CG deteriorated significantly (p=0.006), 
IG remained stable. Significant between group 
difference in mean change from baseline to 
6 months in FIM social and cognitive function 
subscale (p=0.03); IG deteriorated in social 
and cognitive function (p=0.004), CG remained 
stable. No significant difference between the 
IG and CG in mean change from baseline to 6 
months on FIM (physical function subscale), 
BBS, Timed Chair Stand Test, NHLSD, or 
Walking/ wheelchair propulsion. Mental health:  
No significant difference between the IG and 
CG in mean change from baseline to 6 months 
on the PGCMS.

Adherence: duration and 
frequency of each individual’s 
activity program is available for 
100 participants due to loss of 
data. 74 participants took part in 
10-13 weeks of the intervention, 
mean 93min per week. The 
most common intervention was 
focused on decreasing activity 
limitation such as transfers, 
walking and personal care. Illness, 
acute hospital administration 
and unwillingness to continue 
to participate were the most 
common reasons for not 
completing whole intervention 
period. Adverse events: no major 
adverse events were associated 
with the prescribed exercises and 
activities.

59 SCANDINAVIA 2 groups. 
Total 
n=322; 
IG n=170; 
CG n=152       
Analysed 
total n= 
322       

Nursing home 
residents. Mean 
age: IG 85.0 (7.7); 
CG 84.9 (7.6) years. 
% female: IG 71.0%; 
CG 76.0%.

Individually tailored program (daily for 12 
weeks) consisting of physical and daily 
activities in different combinations, 
depending on goals and physical and 
cognitive functions of each participant. 
Participants asked to list important and 
specific activities that they were unable 
or had difficulties to perform. Goals were 
discussed in reference to importance and 
an individual training program was designed 
then weekly revised to gradually increase the 
intensity and make the training progressive. 
Individual supervised physical training such 
as transfers, walking, balance, strength and 
endurance training was offered as well as 
various group activities such as outdoor 
walks, and gymnastics. Supervised training 
was also given in personal care, dressing 
and eating. Social activities based on each 
participant’s interests took place individually 
or in groups and could consist of creative 
and/or entertaining activities such as art, 
music, gardening or cooking. All participants 
were stimulated to be as physically active as 
possible in daily activities. Physiotherapist and 
occupational therapist were responsible for 
the intervention. 

Ordinary care. Physical function: 
Functional 
Independence 
Measure (FIM); 
Berg Balance 
Scale (BBS); Timed 
chair stand test; 
Nursing Home Life 
Space Diameter 
(NHLSD; ‘semi 
total’ extension of 
PA; ‘total’ subscale 
extension and 
dependency in PA), 
walking/wheelchair 
propulsion 10m 
(self-selected 
speed and 
maximum speed), 
COVS (transfers) 
(baseline and 3 
months).

Physical function: at 3 months significant 
difference between groups in balance 
(p =0.001), physical activity (NHLSD semi 
total subscale) (p =0.029) and transfers (p 
=0.012); IG had improved while the CG had 
deteriorated. No significant between group 
difference for ADL, physical activity (NHLSD 
total subscale), Timed chair stand test, 10m 
indoors walking or wheelchair propulsion.                    
At 3 months those who had taken part in 
150min or more of intervention per week had 
significantly better balance (p = 0.003), higher 
transfer scores (p = 0.046) and were more 
physically active (NHLSD total and semi total) 
(p = 0.005, p =0.001) than the others. Those 
who had participated in more than 10 weeks 
of intervention significantly improved (and the 
others deteriorated) in physical activity (NHLSD 
total subscale) (p = 0.05) and maximal walking/
wheelchair speed (p =0.05). 

Adherence: 68% completed 10-
13 of intervention with a mean 
dosage of intervention of 117min 
per week. Most common reasons 
for not completing the whole 
intervention were illness, acute 
hospitalisation or unwillingness 
to continue to participate in 
the study. 53% of interventions 
focused on decreasing activity 
limitations (transfers, standing, 
walking, personal care, individual 
activity. Functional impairments 
(range of motion, balance/
coordination, strength, dexterity) 
comprised 32.2% of the 
interventions, instructions for 
self-administered training 0.7%, 
technical aids 2.7%, guidance of 
staff 2.1% and other activities 
9.8%.  Adverse events: no major 
adverse events associated with the 
prescribed exercises and activities 
were observed.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

60 CANADA 2 groups. 
Total n=16; 
IG n= 8; 
CG n=8. 
Analysed 
total n=16.           

Older adults with 
dementia residing 
in long term care 
facilities. Mean 
age: IG 83.2 (4.3); 
CG 82.8, (7.8) 
years. % female: 
total 63%.

Walking program (3 x week for 12 weeks). 
Walking at self-selected pace in small 
groups for 15mins or until they reached 
moderate breathlessness (measured by talk 
test). Walking time was increased by 5mins 
bimonthly or as tolerated by each group. 
Walking program led by volunteers (from 
university community)

Social activity, received 
weekly visits (30-45mins) 
from a volunteer. Visits based 
around sedentary activity 
that participant enjoyed 
(reading aloud, playing cards 
or board games).

Physical 
function: TUG, 
six-minute walk 
test (6MW), 
functional 
reach test 
(FR; balance) 
(baseline, 6  
and 12 weeks).  

Physical function: no significant group-time 
interactions on TUGT, 6MW, or FR.

Adherence: compliance 
over the 12 weeks of the 
intervention was high (IG 
74%; CG 80%, no sig diff).

61 CZECH
REPUBLIC

2 groups. 
Analysed 
total n=52; 
IG n=27; CG 
n=25.              

Low-functioning 
older individuals 
living in residential 
care facilities. 
Mean age: total 
81.9 (8.6); IG 81.0 
(9.6); CG 82.8 (7.5) 
years. % female: 
total 88%; IG 92%; 
CG 84%. 

Dance-based exercise program (EXDASE) 
(1 x week for 12 weeks). Program consisted 
of 75min group sessions; warm-up, a main 
dance period (basic figures, combinations of 
ballroom dance such as polka, waltz, foxtrot, 
cha-cha-cha or cancan), and a cool-down 
period (flexibility exercises, stretching 
major muscle groups and deep breathing). 
The intensity varied for each participant 
depending on individual actual fitness status. 
Music played during sessions to help maintain 
intensity required, quality of movements 
as well as motivation. Single instructor 
administered all sessions.

Regular facility activities. Physical 
function: 
Senior fitness 
test; 30-s chair 
stand test, 
2-minute step 
test, chair sit-
and-reach test, 
TUG (baseline 
and post-
intervention).

Physical function: significant group-time 
interactions in favour of the IG for 30-s chair stand 
test (p<.001), 2-min step test (p=.009), the chair 
sit-and-reach test (p =.026) and the TUGT (p=.014); 
IG outperformed CG with respect to pretest-to-
post-test changes in performance.

Adherence: most participants 
attended more than 75% 
of the sessions, and no one 
completed fewer than 50% of 
session. Adverse events: no 
injuries were reported due to 
the intervention.

62 TAIWAN 2 groups. 
Total n= 60 
(n=30 in 
each group)  
Analysed 
total n=60       

Older people living 
in a long-term 
care facility and 
using wheelchairs 
for mobilisation. 
Mean age: total 
81.2 (65-95); IG  
80.7 ( 9.6); CG 
81.7 (6.3) years. 
% female: total 
63.3%; IG 63.3%; 
CG 63.3%.

Seated Tai Chi exercise program (3 x week 
for 26 weeks) conducted by a qualified Tai 
Chi instructor. Intervention session had three 
parts; warm up (10mins), STEP sequence 12 tai 
chi movements completed 12x (25mins) and 
cool down (5mins).

Usual activities (karaoke, 
listening to music, stretching 
exercises following a DVD 
instructor, no seated Tai chi 
exercise).

Mental health: 
Profile of Mood 
States Short 
Form (POMS-
SF) (baseline, 
13 weeks 
and post-
intervention). 

Mental health: no significant between group 
differences were found in overall mood state 
(POMS-SF)  at 13 and 26 weeks. No significant 
between group difference in change in mean 
scores from baseline to week 13 and week 26  for 
overall mood state.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

63 GERMANY 2 groups. 
Total; 
n=45; 
MT n=23; 
FWT 
n=22.        
Analysed 
total 
n=29; MT 
n=14; FWT 
n=15.                

Institutionalized 
older adults 
residing in a nursing 
home. Mean age: 
total 84.1 (8.3); 
MT 78.9 (9.1); FWT 
89.0 (2.8) years. 
% female: total 
69.0%%; MT 57.1%; 
FWT 80%. 

Machine training group (MT) (2 x week for 
12 weeks). 45-60 mins sessions performed 
in small groups. Low intensity warm-up and 
cool-down period, consisting of stretching 
exercises involving all major muscle groups. 
Machine training consisted of 5 exercises : 
leg press, latissimus pull down, elbow and 
shoulder extension (dip), and back extensor. 
Training was initiated at 50% of the 8PM, 
at a training volume in the 1st set of 18–20 
repetitions. Training intensity was increased 
in the 2nd set as tolerated to 75–80% of the 
8RM. The weights were regularly increased to 
elicit a rating of perceived exertion equal to 
12 (between light and somewhat hard) using 
the Borg Rate of Perceived Exertion Scale. 
Performed under supervision by 2 exercises 
specialists.

Free weight training 
group (FWT). 2 weekly 
non-consecutive 
sessions for 45-
60mins for 12 weeks. 
Low intensity warm-up 
and cool-down period, 
consisting of stretching 
exercises involving 
all major muscle 
groups. Participants 
performed 2 sets 
of 10–12 repetitions 
using dumbbells 
(weight range 1–7 lbs). 
Between the sets,
participants had 
to rest for about 1 
minute.  The weights 
were regularly 
increased to elicit a 
rating of perceived 
exertion equal to 12 
(between light and 
somewhat hard) using 
the Borg Rate of 
Perceived Exertion 
Scale. Performed in 
small groups under 
supervision of exercise 
specialist.

Physical function: 
TUG, 30-s Chair 
Rise Test, 10-m 
walk test, 11-step 
stair climbing test 
(baseline and post-
intervention).

Physical function: no significant group-time 
interactions for TUG, 30-s Chair Rise Test, 
10-m walk test or 11-step stair climbing test. 
Performance on 30-s chair rise test improved 
significantly in both MT and FWT groups 
(p=0.033); FWT revealed higher values than MT.

Adherence: 16 participants 
discontinued training during the 
study period (35.6%). Participants 
dropped out after several weeks 
for personal reasons, illness, 
medical visits, or hospital stays. In 
MT the loss to
follow-up was 39.1%. In FWT, 
31.8% were lost to follow-up. 
There were 24 sessions in each of 
the strength training regimes. On 
average, the participants (n=29) 
attended 91.1 and 83.9% in the 
FWT and MT groups, respectively. 
Adverse events: no adverse effects 
in any of the training sessions were 
observed.

64 SERBIA 2 groups. 
Total 
n=77; IG 
n=38; CG 
n =39. 
Analysed 
n=60; IG 
n=27; CG 
n=33.   

Independently 
walking, cognitively 
unimpaired nursing 
home residents. 
Mean age:  total 
78.4 (7.6, 65-90); 
IG 78.3 (8.1); CG 
78.5 (7.2) years. 
% female: total 
66.2%; IG 73.7%; 
CG 59.0%. 

Otago exercise program (3 x week for 24 
weeks). Individually tailored, strength and 
balance program in groups. Program consists 
of strengthening and balance exercises that 
progress through four levels of difficulty. Each 
session; gentle warm-up exercises (5-7min), 
strength and balance training (30-35min) 
and cool down (walk 5-7mins). Program 
adjusted to participants’ physical fitness. 
Number of repetitions, level of resistance and 
difficulty of balance exercises were increased 
gradually according to participants abilities 
through the course of training. Ankle cuff 
weights from 0.5–5 kg were used to provide 
resistance. Walks at least twice a week for 
30min at a moderate pace (days without 
assigned exercise program). Supervised by 
physiotherapists.

Advised to continue 
with standard care and 
activities.

Physical function: 
BBS, TUGT 3m, 
chair rising test, 
motor Functional 
Independence 
measure (mFIM) 
(four areas of ADLs: 
self-care activities, 
sphincter control, 
transfers and 
locomotion) 
(baseline, 3 and 6 
months).                                                

Physical function: significant group-time 
interactions for BBS (p<0.001), TUGT (p<0.001), 
chair rising test (p<0.001) and mFIM (p=0.019). 
In the IG performances significantly improved 
and in the CG performance was maintained 
(BBS, TUG, mFIM) or significantly worse (CRT).

Adherence: participants in the IG 
adhered to 92.7% of 78 training 
sessions through 6 months (mean 
72 out of 78 sessions). 88.3% of 
participants completed 3 month 
assessment and 77.9% completed 
the 6 month assessment. Adverse 
events: no adverse event, fall or 
health problem related to the 
exercise program was reported. 
One participant in the IG reported 
low back pain because of which 
stopped exercising for 2 weeks 
and continued afterwards. During 
the first weeks 7 participants in the 
IG reported fatigue and muscle 
soreness caused by exercises 
which disappeared eventually.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

65 HUNGARY 2 groups. 
Total n=86; 
IG n=43; 
CG n=43. 
Analysed 
n=86.

Older persons 
with cognitive 
impairment living 
in a long term care 
institute. Mean 
age: IG 76.3 (9.6); 
CG 79.2 (12.6) 
years. % female: 
IG 83%; CG 79%.

Multimodal exercise program (2 x week for 
48 weeks). Warm up (5mins) with flexibility 
exercise of hips, knees and ankles, followed 
by a progressive exercise program including 
strengthening and balance exercise and 
ended with cool down (5 mins). Conducted in 
small groups (2-4 participants) and delivered 
by physiotherapists. The strengthening 
exercises directed to lower limb muscles 
playing a role in the postural control such as 
knee extensors, hip extensors, hip abductors 
and ankle muscles, using patients’ body 
weight and ankle cuff weight starting with 
0.5kg. The resistance increased after the 
participants could complete sets of 10 reps 
for 3 consecutive serials. 2min rest period 
between sets if needed. Balance exercises 
were closely related to everyday activity, 
including stepping forward, sideway, and 
backward, walking with and without changing 
direction, timed stand practice and sit to 
stand practice. Supervised walking to practice 
gait elements once a week.

Usual care. Participating 
in activities such as simple 
board games, viewing pictures 
of films, listening to music, 
arts and crafts activities: 
embroidery, needlework, 
conversations.

Physical 
function: 
Performance 
Oriented 
Mobility 
Assessment 
(POMA) scale 
(static and 
dynamic 
balance), 
TUGT-3m, Katz 
Index (baseline, 
6 and 12 
months).    

Physical function: significant change in POMA 
balance score over time in the IG (p<0.001) but 
not in the CG. POMA balance score increased 
significantly at both 6 (p<0.001) and 12 months 
(p=.002) in IG. Significant change in POMA gait 
score over time in the IG (p<0.001) but not in the 
CG. POMA gait score increased significantly at 12 
months (p=.001) in IG. Significant change in TUG 
time in the IG (p<0.001) but not in the CG. TUG 
time improved at 12 months (p=0.004) in IG. No 
significant between group difference in Katz Index.                                                                             

66 HONG
KONG

3 groups. 
Total n=73; 
WBV + 
exercise 
n=25; 
exercise 
n=24; 
control n=24 
Analysed 
n=73

Institutionalized 
older adults 
residing in nursing 
homes. Mean age: 
total 82.3 (7.3); 
WBV + exercise 
84.0 (6.7); exercise 
82.4 (7.6); control 
80.3 (7.3) years. 
% female: total 
54.7%; WBV + 
exercise 52%; 
exercise 58.3%; 
control 54.1%.

WBV + exercise group (3 x week for 8 weeks). 
Warm-up, followed by a combination of 
mobility, strengthening and balance training 
exercises, and a cool-down. Designed 
according to ability of participants. The 
following exercises were performed while 
receiving WBV:  dynamic semi-squats; heel 
raise; and single-leg standing, on both right 
and left lower limbs. Exposure to vibration 
was provided in 1-minute bouts, with a 1- to 
2-minute rest period between bouts, for a 
total exposure to WBV of about 4 minutes per 
training session. A frequency of 30 Hz (weeks 
1–4) and 40 Hz (weeks 5–8), with a vertical 
displacement of 0.9 mm, was used. Each 
training session 1 hour and was supervised by 
a physiotherapist and nursing home worker.

Exercise group. Performed 
identical exercise program 
in terms of both type of 
exercise and number of 
repetitions, but no WBV was 
imposed. Control group. 
Engaged in social and 
recreational activities that 
only involved upper limbs. 

Physical 
function: TUG, 
BBS, 5 times 
sit-to-stand 
test, 6-min 
walk test 
(baseline and 8 
weeks).

Physical function: no significant group-time 
interaction for TUGT, BBS or 6-min walk test. 
Significant group-time interaction was identified 
for 5 times sit-to-stand test (p=0.048). The 
exercise group improved performance on the 5 
times sit-to-stand test compared to decline in 
control group (p=0.030).

Adherence: the attendance 
rate showed no significant 
difference among the three 
groups; WBV + exercise 77.1%, 
exercise 67.5% and control 
74.5%. 14 participants had 
an attendance rate <50% (4 
in the WBV+exercise group, 
6 in the exercise group and 
4 in the control condition). 
Causes of low attendance 
rate included unwillingness 
to participate (n=10), 
hospital admission (n=2) and 
moving out of the nursing 
home (n=2). Among the 11 
participants who dropped 
out during the intervention 
period, 3 did not attend any 
training sessions, while 8 
had attended 3-17 sessions 
before dropping out. Adverse 
events: no adverse events 
were reported over the 
training period.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

67 CANADA 2 groups. 
Total 
n=42; IG 
n=28; 
IG n=14         
Analysed 
n=33; IG 
n=21; CG 
n=11

Older adults 
residing in assisted 
living residences. 
Mean age: IG 80.1 
(7.5); CG 83.2 (6.7) 
years. % female: IG 
71%; CG 91%.

Exercise program using gerotechnology (2 x 
week for 12 weeks). The technology included 
a computer with Jintronix software installed 
and a motion capture device mounted on a TV 
screen. The system was installed in a common 
room of the residence, accessible to the 
participants at any time. The exercise program 
was the same for everybody but adapted 
to each person’s fitness condition. Each 
session lasted approximately 45 minutes, and 
comprised a warm-up, 7 aerobic exercises, 
8 resistance and balance exercises, and a 
cool-down period. The Jintronix software 
allows personalized adaptation of exercises in 
terms of speed, range of motion, precision, 
number of repetitions, and duration. 
Individual parameters were set to reach a 
light to moderate intensity level in the core 
portion of the session (aerobic and resistance 
and balance exercises). The technology also 
provides guidance through continuous visual 
and audio cues while performing exercises as 
well as live feedbacks allowing the participant 
to correct movements, improve performance, 
and progress to higher levels.
Kinesiologist supervised sessions at beginning 
of intervention 

Control group. Physical function: 
Functional 
Autonomy 
Measurement 
System (SMAF), 
Study Osteoporotic 
Fractures Index 
(SOF; frailty), 
TUGT 3m, SPPB, 
chair test, walking 
speed, Rapid 
Assessment of 
Physical Activity 
(RAPA) (baseline, 
12 and 24 weeks). 
QOL: Short Form 
Health Survey (SF-
36) (baseline, 12 
and 24 weeks). 

Physical function: at 12 weeks, significant 
between group difference for change in 
physical activity level (p=0.01) and walking 
speed (p=.03); IG group increased physical 
activity and walking speed compared to CG. 
At 24 weeks, significant between group 
difference for change in Frailty index (p=.03), 
walking speed (p=.04), TUGT (p=.04) and SPPB 
score (p=0.3). IG improved walking speed, 
TUGT performance, SPPB score and showed 
reduced frailty status compared to CG.  No 
significant difference between groups for 
changes on functional autonomy or chair test 
between baseline and 12 weeks and baseline 
and 24 weeks. QOL: no significant difference 
between groups for changes on SF-36 between 
baseline and 12 weeks and baseline and 24 
weeks.

Adherence: IG completed 
an average of 89.2% of the 
prescribed exercise sessions. 
Participants realized 67.4% of 
all their sessions in autonomy.  3 
participants with very low MoCA 
scores (13, 15, and 13 of 30 points) 
were able to follow the program 
and execute, respectively, 
47.6%, 75.0%, and 52.4% of 
the sessions independently, 
requiring assistance only to 
initiate each session (open the 
software). Participants reached 
an average quality level of 
87.4% with a range from 75.4% 
to 95.0%. Acceptability: the 
exercise program was found to 
be acceptable by participants in 
terms of difficulty and enjoyment. 
Participants rated 92.8% of 
exercises as being either easy 
(70.4%) or a little difficult (22.4%). 
They rated 93.8% of exercises as 
being enjoyed a lot (62.5%) or well 
(31.3%). Adverse events: 2 adverse 
events, which did not lead to any 
serious injury, occurred during the 
intervention. One person fell in 
the presence of the kinesiologist. 
This participant lacked motivation 
to complete the program and 
dropped out a few weeks later. 
Another incident occurred during 
an unsupervised session and was 
reported by the
participant who wished to 
continue the program. The 2 
participants who experienced 
a fall were characterized by a 
weakened physical condition.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

68 TAIWAN 2 groups. 
Total n=69; 
strength 
group n=35; 
aerobic 
group n=34 
Analysed 
total n=61; 
strength 
group n=30; 
aerobic 
group 

Elderly patients 
with dementia 
residing in a 
nursing home. 
Mean age: 
total 85.7 (6.9); 
Strength group 
86.7 (6.9); Aerobic 
group 84.6 (6.7) 
years. % female: 
total 18.0%; 
Strength group 
20%; Aerobic 
group 16.1%.

Strength training program (5 x week for 4 
weeks). Involved the use of isotonic weight 
training machines targeting the biceps, triceps 
and pectoralis major over the course of 1 
day and the gluteus and quadriceps muscles 
the following day. The weight used during 
the training was 40%-50% of 1-RM with the 
program constituting 2 sets of 12 reps in 1 day, 
5 days a week. Sessions were executed under 
supervision of a certified fitness trainer.

Aerobic training program. 
Stationary bike training. 
Participants were asked 
to keep pedalling at an 
intensity level of 5-6 on 
a 0-10 scale of perceived 
exertion during their 
30min sessions. 5 days per 
week under supervision of 
certified fitness trainer.

Physical function: Barthel 
Index (baseline and 4 
weeks). Mental health: 
Geriatric Depression 
Scale (5-item) (baseline 
and 4 weeks).

Physical function: no significant between 
group difference in the amount of change in 
the Barthel Index between the strength and 
aerobic training groups. Mental health: No 
significant between group difference in the 
amount of change in the GDS-5 between the 
strength and aerobic training groups.

69 TURKEY 2 groups. 
Total n=80 
(40 in each 
group)         
Analysed 
n=80

Elderly individuals 
living in a 
nursing home 
with depressive 
symptoms. Mean 
age: not reported 
but >65 years. % 
female: IG 42.5%; 
CG 47.5%.

Physical Activity Program (4 x week for 10 
weeks) included 10min of warm up activities, 
20min of rhythmic exercises, 10 min of cool-
down exercises and 30min of free walking 
time. Participants engaged in the program 
with the researchers.

No planned implementation 
of control group.

QOL: SF 36 Quality of Life 
Scale (subdimensions; 
physical health, physical 
role, pain, general 
health perceptions, 
vitality, social function, 
emotional role, mental 
health) (baseline and 
10 weeks). Mental 
health: Beck Depression 
Inventory (BDI) (baseline 
and 10 weeks).

QOL: at 10 weeks, significant between group 
differences in all subdimensions of the Quality 
of Life Scale; physical health (p =0.011), 
physical role (p=0.016), pain (p=0.022), 
general health perception (p=0.027), vitality 
(p=0.033), social function (p=0.038), 
emotional role (p=0.042) and mental health 
(p=0.044). Mean scores in all subdimensions 
significantly improved in the IG, no change in 
the CG. Mental health: at 10 weeks significant 
between group difference in scores on BDI 
(p =0.005). IG showed significant decrease in 
the BDI, no change in CG.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

70 USA 4 groups. 
Analysed 
total n=119; 
E n=37; SA 
n=32; ESA 
n=22; UC 
n=28.

Residents of 
nursing homes 
and assisted living 
centres. Mean 
age: E 81.7 (7.9); SA 
80.9 (9.4); ESA 81.0 
(9.9); CG 81.9 (6.7) 
years. % female: 
total 64.7%; E 
70%; SA 77%; ESA 
45%; CG 64%.

High-intensity resistance strength training 
and walking (E) (5 x week for 7 weeks). High-
intensity resistance strength training that 
focused on leg strength (hip-extension/
leg-press) and arm strength (seated chest-
press). Muscle strength was determined using 
1RM test (conducted at baseline to establish 
base-level strength and during intervention 
to provide feedback for progression of 
exercise program). Participants trained for 
40 minutes (3x per week); each session 
consisted of a warm-up and cool-down (1 
set of 8 repetitions at 20% 1RM) and exercise 
(3 sets of 8 repetitions on legs and arms). 
Weight lifted was gradually increased as 
tolerated.  2x per week participants walked 
at a comfortable pace for up to 45 minutes. 
Nurse-supervised sessions.

Individualised social activity 
(SA). 5x per week for 7 weeks. 
Petting a stuffed cat for 
those with severe cognitive 
impairment; tossing a ball 
for those with moderate 
cognitive impairment; 
and playing checkers for 
those with mild cognitive 
impairment. ESA. Resistance 
strength training and walking 
combined with individualized 
social activities (7 weeks).  
Usual care (UC). Usual social 
and physical activities 
provided in the facility.

Physical 
function: 
NHPPT 
(everyday 
function) 
(baseline 
and post-
intervention).

Physical function: significant intervention effects 
on the NHPPT scores among the group (p=0.01), 
the centred baseline NHPPT covariate ( p=0.01), 
and the group by centred pre-NHPPT interactions 
(p=0.01). ESA resulted in significantly greater 
improvements in NHPPT than SA and UC.

Adherence: Exercise group. 
Mean attendance was 29/35 
days, or 81% (SD, 6.5), for 
the resistance training and 
walking exercises. The E 
group resistance trained 
with the research staff for a 
mean of 17/21 days, or 81%, 
(SD, 6.5). Participants walked 
for 12/14 days, or 86%, for 
a mean of 11 minutes, and 
a mean distance of 418.2 
meters. Social activity group. 
Mean attendance was 33/35 
days, or 94% for a mean of 
57.7/60 minutes per day. 
Research assistants rated 
participant involvement on 
a 4-point scale (1=poor, 
4=good participation), 
and mean involvement was 
3.9. Exercise and social 
activity. Mean attendance 
was 28/35 days, or 80% 
for the resistance training 
and walking; and the group 
resistance trained for 15/21 
days, or 81%. Participants 
walked a mean of 13/14 days, 
or 93%, for a mean of 6.5 
minutes (SD, 6.9) and a mean 
distance of 210.6 meters. 
The group received social 
activities for a mean of 35/35 
days, or 100%, for a mean of 
57.8/60 minutes per day (SD, 
5.0) with a mean involvement 
of 4.0. Adverse events: 
Entire sample, 5 events (E=4; 
ESA=1) were possibly study-
related and participants 
no longer continued in the 
study. Two participants 
in the E group had chest 
pain without evidence of 
myocardial damage; two 
participants (1 in the E group 
and 1 in the ESA group) had 
electrocardiographic changes 
(non-specific t-wave change 
and multi-focal premature 
ventricular contractions 
respectively) after baseline 
1RM testing; and 1 E group 
participant had back, hip, 
and leg pain.
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INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

71 CZECH
REPUBLIC

2 groups. 
Total n=211; 
IG n=105; 
CG n=106. 
Analysed 
total n=189; 
IG n=92; CG 
n=97.

Nursing home 
residents. Mean 
age: total 82.9 
(8.5); IG 83.0 
(9.1); CG 82.8 (8.1) 
years. % female: 
total 91%; IG 93%; 
CG 89%.

Dance-based exercise program (EXDASE) 
(1 x week for 12 weeks). Program consisted 
of 60min group sessions; warm-up (slow 
paced leg and arm movements mostly in 
seated position), a main dance period (basic 
figures, combinations of ballroom dance 
such as polka, waltz, foxtrot, cha-cha-cha or 
cancan), and a cool-down period (relaxation 
techniques; deep breathing and stretching 
exercises). The intensity varied for each 
participant depending on individual abilities 
and was individually increasing during the 
trial according to subjective judgement of 
the dance instructor to provide maximum 
benefits. Music played during sessions to 
help maintain intensity required, quality of 
movements as well as motivation.

Wait list control. Physical function: Get-
up-and-go test 3m, 
Barthel Index, Lawton 
IADL scale, SFT (chair 
stand test, 2-min step 
test, chair sit-and-reach 
test, 8-foot timed test) 
(baseline and 12 weeks).    

Physical function: significant group-time interaction 
for get-up-and-go test (p=0.008); CG declined on 
get-up-and-go test (p<.05), no change in performance 
for IG. Significant group-time interaction for Lawton 
IADL (p=0.039);  CG declined on Lawton IADL (p<.05), 
no change in performance for IG. No significant 
group-time interaction for Barthel Index. **SFT only 
assessed in subgroup of participants (n=52; IG n=27; 
CG n=25); significant group-time interactions for 
chair stand test (p=0.000), 2-min step test (p=0.009), 
chair sit-and-reach test (p=0.026), 8-foot timed test 
(p=0.014). IG improved on chair stand test (p=.006) 
and CG declined (p=.011). CG declined on 2-min 
step test (p=.024) and 8-foot timed test (p=.047), 
no change in performance for IG. IG increased 
performance on chair sit-and-reach (p=.008), no 
change in CG.             

72 BRAZIL 2 groups. 
Total n=45; 
IG n=24; 
CG n=21. 
Analysed 
n=45.

Institutionalised 
older adults in 
long term care 
facilities. Mean 
age: total 84.8 
(4.1, 78-89); IG 
84.8 (4.1); CG 
82.3 (3.2) years. % 
female: 100%.

Multisensory exercise program (3 x week 
for 16 weeks). Included warmηup (5 min); 
strength (10 min); coordination and balance 
(10 min); multisensory stimulation (15 min), 
and flexibility and coolηdown (10 min), 
performed in 3 sets for 40s each. Strength 
exercises (3 sets, 10-15 reps each) included 
free active exercises with resistance of 
the body’s own weight or rubber band that 
involved the major muscle groups. Balance 
and coordination included movements 
between the lower and upper limbs that 
associated different positions of the head and 
neck (flexion, extension, and rotation) with 
and without visual stimulation and on stable 
and unstable surfaces, for example, on mats 
with bipedal support and a single leg. Also 
asked to transpose obstacles such as sticks, 
boxes, and a rope and cones in different 
directions. The multisensory stimulation was 
composed of sensory stimulation together 
such as visual, auditory, touch, and motor 
(i.e., music, singing, storytelling, imagery, 
and soft/hard texture objects). The exercise 
program was organized in four stages, each 
consisting of 4 weeks with increased overload 
according to the task’s complexity degree 
(e.g., Wks 1-4 basic movements, Wks 5-8 
medium complexity movements etc).

Waitlist control. Physical function: 
BBS, TUGT, Physical 
Performance Test 
(baseline and post-
intervention).

Physical function: significant group-time interaction 
for BBS (p=.01, ES 0.77), TUGT (p =.04, ES 0.51) and 
Physical Performance Test (p=.01, ES 0.86). The IG 
significant improved on BBS (p=.02), TUGT (p=.01) 
and Physical Performance Test (p=.04), this was not 
observed in the CG.
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73 POLAND 2 groups. 
Total n=20 
(n=10 in 
each group). 
Analysed 
total n=20

Physically inactive 
older residents of 
a nursing home. 
Mean age: total 
76.7 (8.7, 65-91) 
years. % female: 
total 30%; IG 
30%; CG 30%.

Inertial training (2 x week for 6 weeks). A 
standardized warm-up comprising 5 mins 
of submaximal cycling on the lower body 
ergometer and a few slow cycles with the 
Cyklotren was performed.  Each session 
was performed in seated position in a 
rehabilitation chair and trained four muscle 
groups: the flexors and extensors of the 
elbow and knee joints. Each exercise included 
3 sets, with the right and left extremities 
worked separately. The work time was 15 s 
per set, a 2-mins break occurred between 
consecutive sets. Throughout the training 
period, the loads were constant and were 
10 kg for the upper limbs and 20 kg for the 
lower limbs; however, the number of cycles 
was progressively increased over the weeks of 
training. Training conducted by researchers.

CG. Maintained normal daily 
activity.

Physical function: 
Activities of Daily Living 
Questionnaire; The Chair 
Stand Test 30s, 8-Foot 
Up-and-Go, Tinetti 
test (gait and balance) 
(baseline and 6 weeks).

Physical function: relative change in performance 
on chair stand test was significantly different 
between groups (p<.05); performance on chair 
stand test increased significantly (40.6%) in IG 
and remained unchanged in CG. Relative change 
in performance on 8-F up-and-go test was 
significantly different between groups (p<.05); 
time to complete 8-F up-and-go significantly 
decreased by 12.8% in IG, no significant change 
in CG. Relative change in Tinetti gait and balance 
were significantly difference between groups 
(p<.05); significant improvements in gait and 
balance  in IG (18.6% and 29%,), no significant 
change in CG.  No significant between group 
difference in relative change in ADLs.

Adverse events: no 
one had an injury 
or a health problem 
following training.

74 POLAND 4 groups. 
Total n=91; 
modified 
Sinaki 
exercises 
n=23; Nordic 
walking 
n=21; 
modified 
Sinaki 
exercises 
and Nordic 
walking 
n=23; 
CG n=24.           
Analysed 
total n=83; 
modified 
Sinaki 
exercises 
n=21; Nordic 
walking 
n=21; 
modified 
Sinaki 
exercises 
and Nordic 
walking 
n=21; CG 
n=20.       

Osteoporotic 
and osteopenic 
females living in 
residential care 
facilities. Mean 
age: 81 (65-98) 
years. % female: 
100%.

Modified Sinaki exercises (2 x week for 48 
weeks). Consisted of a warm-up phase, 
stretching exercises, isometric exercises, 
body resistance exercises, resistance 
exercises with a flexible band, abdomen and 
back strengthening exercises, and relaxation 
exercises. To make the participants more 
willing to exercise, music was played during 
the sessions and various accessories were 
used. The participants exercised together in 
a sitting position for 40 minutes per session. 
Also received pharmalogical treatment.

Nordic walking. Brisk walk 
with specially designed 
poles to engage the 
shoulder girdle muscle. 
Exercised 2x per week for 
a period of 12 months. 
Exercise intensity was set 
to 70% of the participants’ 
maximum heart rate and 
walking speed was 2 to 
3 km/h.  A single NW 
session consisted of a 
5- to 10-minute warm-up 
phase including stretching 
and breathing exercises, 
a 30-minute walk the 
duration of which was 
increased by 5 minutes 
(16%) every 3 months, 
and a relaxation phase for 
stabilizing and restoring 
normal cardiorespiratory 
function in the participants. 
Nordic walking sessions 
were held by a qualified NW 
instructor. Also received 
pharmacological treatment. 
Combination of modified 
Sinaki exercises and Nordic 
walking. Also received 
pharmacological treatment. 
CG. Pharmacological 
treatment

QOL: QUALEFO-41 
(baseline and post 
intervention)

QOL: 2-factor ANOVA with repeated measures 
identified that the both the effects of the 
particular therapies (p=.00) and the overall effect 
of the intervention (change pre-post intervention) 
(p=.00) significantly influenced QOL. Life quality 
improved in all 3 intervention groups but 
decreased in CG. Statistically significantly better 
quality of life in the sinaki exercises group (p=.01) 
and combined sinaki and Nordic walking group 
(p<.01).
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75 USA 2 groups. Total 
n=22; IG n-11; CG 
n-11.  Analysed 
total n=22.

Subjects with 
mild Alzheimer’s 
dementia living in 
an assisted living 
facility. Mean age: 
IG 79.3 (9.8);  CG 
81.6 (5.2) years. % 
female: IG 72.7%; 
CG 72.7%. 

Wii-Fit intervention (5 x week for 8 
weeks). The Nintendo Wii-Fit console 
was connected to a mobile television unit 
which was transported  to the exercise 
area of the assisted living facility. Based on 
the physical therapists recommendation, 
patients were recommended to do 
exercises from each group of the Wii-Fit 
program that included strength training 
(10mins; single leg extensions, lunges, and 
torso twists), yoga (10mins), and balance 
games (10mins; soccer heading, ski slalom, 
ski jump, table tilt, balance bubble, and 
penguin slide). individual exercise program 
wherein subjects exercised one on one 
with help from research personnel.

Walking. Walked at their own 
pace as a group of 3 or
4 subjects at any given time with 
research personnel. 30mins, 5x 
per week for 8 weeks.

Physical function: Berg 
Balance Scale (BBS), 
Tinetti Test (TT), TUGT 
3m, activities of daily 
living (ADL), instrumental 
activities of daily living 
(IADL) (baseline, 4 and 
8 weeks). QOL: Quality 
of Life-AD (QOL-AD) 
(baseline, 4 and 8 
weeks). 

Physical function: there were 
no significant group-by-time 
interactions on the measures 
of BBS, TT, TUGT 3m, ADLS 
or IADLs. QOL: There was no 
significant group-by-time 
interaction on the measure 
of QOL-AD.

Adherence: the total time of 
participation in the study interventions 
(used as an indicator of compliance) 
was not significantly different between 
the
Wii-Fit and walking groups. 
Acceptability: the Wii-Fit and 
walking were well accepted by the 
participants. They reported enjoying 
Wii-Fit exercises. The most common 
reasons for not participating in exercise 
activities included other scheduled 
activities such as field trips, bus rides, 
crafts and decorations, family visits, 
and doctor’s appointments. Adverse 
events: there were no adverse events 
related to the study.

76 TAIWAN 2 groups. Total 
n=59; IG n=31; CG 
n=28. Analysed 
total n=50 (n=25 
in each group).

Ambulation-
challenged 
residents with 
walking potential 
in long-term care 
facilities. Mean 
age: IG 75.4 (12.2); 
CG 78.4 (12.8) 
years. % female: 
IG 36%; CG 44%.

Individualized task-oriented ambulation 
training program of 30-45 mins per session 
(3 x week for 4 weeks). Physical therapist 
conducted and tailored exercise tasks for 
each subject according to the subject’s 
motor ability. Exercise intensity and level 
of difficulty were increased progressively 
depending on each subject’s tolerance. 
The individualized ambulation training 
program was composed mainly of walking-
related functional tasks in weight-bearing 
positions. Specific exercises included: 
stepping forward and backward on level 
ground, stepping up onto and down off of 
a stool, walking in place, walking between 
parallel bars, overground walking, walking 
on a treadmill and climbing stairs.

Received the usual nursing, 
rehabilitative, and recreational 
care offered by the long-
term care facilities. The usual 
rehabilitative care typically 
included passive/active range
of motion exercises, transfer, 
and positioning

Physical function: 
Walking speed, TUG 3m, 
6-Minute Walk Test
(6MWT), Berg Balance 
Scale (BBS), Barthel 
Index (BI) (baseline and 4 
weeks).    

Physical function: significant 
group-time interaction in 
walking speed (p=0.000), 
TUGT (p=0.005), and BBS 
(p=0.001). At 4 wks, walking 
speed, BBS and TUGT 
significantly improved in the 
IG as compared with the CG. 
There were no significant 
group-time interactions for 
6MWT or BI. 

Adherence: a total of 50 (84.7%) 
subjects (25 in the intervention group 
and 25 in the control group) attended 
every exercise session and completed 
this study.

77 SPAIN 2 groups. 
Total n=85; 
multicomponent 
group n=43; 
dual-task group 
n=42.  Analysed 
total n=68; 
multicomponent 
group n=33; dual 
task group n=35.

Older adults 
living in long 
term nursing 
homes. Mean 
age: total 84.8; 
multicomponent 
group 85.3 
(7.1); dual-task 
group 84.9 (6.7) 
years. % female: 
total 68.4%; 
multicomponent 
group 65.1%; dual-
task group 69.1%.

Multicomponent exercise program (2 x 
week for 12 weeks. The program consisted 
of individually adapted strength and 
balance exercises performed at moderate 
intensity (60mins per session).

Dual-task training program. 
Performed additional 
simultaneous progressive 
cognitive training on top of 
the same exercises done by 
the multicomponent group. 
Cognitive exercises were 
individually tailored to adapt 
the difficulty of every cognitive 
domain for each participant. 
Cognitive training was applied 
to four physical exercises and 
relied on the following functions: 
attention (divided, sustained and 
shifting attention), executive 
functions (inhibitory control and 
problem solving) and semantic 
memory.  The challenge of dual-
task exercises was progressively 
increased by augmenting the 
complexity of physical exercises 
and the difficulty of the cognitive 
tasks.

Physical function: Gait 
speed, Short Physical 
Performance Battery  
(SPPB, the Senior Fitness 
Test (SFT), instrumented 
Timed Up and Go test 
(iTUG) (G-WALK triaxial 
accelerometer and 
gyroscope), Fried frailty 
score, SOF index, Tilburg 
frailty indicator (baseline 
and post-intervention). 
QOL: Quality of Life 
Alzheimer’s Disease scale 
(baseline and post-
intervention). Mental 
health: Anxiety and 
Depression Goldberg 
Scale (baseline and post-
intervention).       

Physical function: no 
group-by-time interactions 
were found for gait speed, 
SPPB, 6-min walk test, iTUG, 
Fried Frailty, SOF index or 
Tilburg frailty indicator. A 
significant group-by-time 
interaction was found for the 
chair stand test (p=0.04); 
larger improvements for 
the multicomponent group. 
QOL: No group-by-time 
interactions were found 
for QOL. Mental health: No 
group-by-time interactions 
were found for anxiety or 
depression.

Adherence: session attendance rates 
were 91.4% for the multicomponent 
group and 84.8% for the dual-task 
group. The difference in attendance 
between
the two groups was statistically 
significant (P < 0.05). Adverse events: 
no negative effects of the interventions 
were reported. 



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

78 SPAIN 2 groups. 
Total n=81; 
multicomponent 
group n=41; 
walking group 
n=40. Analysed 
total n=65; 
multicomponent 
group n=32; 
walking group 
n=33.

Older adults 
living in long 
term nursing 
homes. Mean age:  
Multicomponent 
group 84.7 
(6.5); walking 
group 83.8 (6.2) 
years. % female: 
Multicomponent 
group 63.4%; 
walking group 
67.5%.

Multicomponent exercise program (2 x 
week for 12 weeks). Consisted of strength 
and balance exercises (60min per session). 
Strength exercises were focused on lower 
limb strengthening: knee flexion/extensions, 
hip extensions/ abductions, plantar flexion 
/ extensions, chair stands, and biceps curls. 
Individual bilateral intensities were calculated 
using the Brzycki equation to estimate 1-RM 
for the knee flexions/ extensions and arm 
curl exercises. A gradual increase in intensity 
starting at 40% 1-RM and up to 70% 1-RM was 
used and the 1-RM test was performed at 
weeks 2 and 7 to ensure that the appropriate 
intensity was being used and to optimize 
training adaptations. External loads were 
not applied to the rest of the exercises due 
to their complex execution technique and 
subsequent risk of adverse events; training 
progression was achieved through volume 
(number of repetitions) and execution 
velocity increments. Balance exercises, in 
the first few weeks consisted of less complex 
static balance exercises and then progressed 
to more complex and dynamic balance 
exercises. Difficulty was increased by reducing 
arm and base support and by varying the type 
and complexity of exercises. An individualized 
progression was applied to each participant 
based on their progress throughout the 
intervention.

Walking program. 
Research staff walked with 
participants on two non-
consecutive days in small 
groups. The rest of the
week, they walked partially 
supervised by LTNH staff,
family members, or 
caregivers. Daily walking 
goals were: walking 
between 5 and 10 min 
during the first month, up 
to 15 min during the second 
month, and 20 min per day 
during the third month. 
The final goal was to get 
as close as possible to 
the recommendations of 
engaging
in 150 min of aerobic 
exercise per week. 
Participants were asked to 
walk as fast as possible and 
rest was allowed whenever 
needed. The research staff 
engaged in conversation 
with participants to 
increase adherence.

Physical function: SPPB; 
Senior Fitness Test (SFT; 
chair stand 30-s, 6MWT), 
Berg balance scale (BBS), 
usual gait speed 4m, 
instrumented Timed Up 
and Go test (iTUG; BTS 
Biomedical G-WALK 
triaxial accelerometer 
and gyroscope), tri-axial 
accelerometers (physical 
activity) (baseline and 
post-intervention). 
QOL: Quality of Life 
Alzheimer´s Disease scale 
(baseline and post-
intervention). Mental 
health: Anxiety and 
Depression Goldberg 
Scale (baseline and post-
intervention).

Physical function: there were statistically 
significant group-by-time interactions in 
favour of the multicomponent group in 
the SPPB total score (p<.01), sit-to-stand 
(p<.01), balance (<.05), chair stand 30-s 
(p<.01), 6MWT (p<.05), the BBS (p < .01). No 
significant group-by-time interactions for 
gait speed (SPPB), iTUG, gait speed 4m or 
physical activity. QOL: no significant group-
by-time interactions were found for QOL. 
Mental health: no significant group-by-time 
interactions were found for anxiety of 
depression.                                                                  

Adherence: 
attendance to 
exercise sessions 
was 91.9% in the 
multicomponent 
group, and 67.8% in 
the walking group 
taking into account 
both the supervised 
and partially 
supervised days and 
79.9% when only 
supervised days were 
used for adherence 
calculation. 
Differences in 
attendance between 
the multicomponent 
and the walking group 
were statistically 
significant (p < .01) 
as well as between 
both adherence rate 
calculations within 
the walking group 
(p < .01). Adverse 
events: during the 
intervention period, 
no adverse effects 
of exercise were 
reported.

79 BRAZIL 2 groups. Total 
n=50; by group  
not reported.

Institutionalised 
older adults. Mean 
age: not reported 
but > 60 years. % 
female: 100%.

Kinect-based exercise (3 x week for 12 
weeks). X-Box 360 Console, activities 
included correspond to balance games (e.g. 
change mass centre laterally), strength 
tasks (e.g. carry out sustained squats or 
single extensions), light aerobic tasks (e.g. 
walking, dance). The activities were divided 
into individual 60-min sessions with intensity 
corresponding to 75% of maximal heart rate. 
3 initial sessions for familiarising participants 
with tasks. Tasks carried out in non-
orthostatic positions. 

Played board games and 
encouraged to continue 
normal daily activities 

Physical function: 
chair stand test 30s, 
sit-and-reach test, 
static balance, 800m 
walk test, 8-foot up 
and go (baseline and 
post-intervention). QOL: 
WHOQOL-BREF (baseline 
and post-intervention). 
Mental health: Beck 
Depression Inventory 
(baseline and post-
intervention).

Physical function: significant between group 
difference for time scores on the 8-foot 
up-and-go test (p<0.001), an improvement 
of 67% was found in the IG when compared 
to the CG. Significant between group 
differences were  found for the sit-and-
reach test (p<0.001) and balance (p<0.001); 
increase of 19% on sit-and-reach test and 
24% on balance test in IG, no significant 
change in the CG. Significant between 
group difference for 800m walk test 
(p<.001); IG showed a reduction of 55% in 
time to accomplish task, no difference in 
CG. Significant between group difference 
for sit-and-stand test (p<.001); IG 
experienced an increase in performance on 
the sit-and-stand test of 21%, no difference 
in CG. QOL: Significant between group 
difference for QOL, specifically for physical 
domain (p<0.001), psychological domain 
(p<0.001), social domain (p<0.001) and 
environmental domain (p<0.001); significant 
improvements in IG compared to CG. 
Mental health: Significant between group 
difference in depression (p<0.001); levels of 
depression were significantly reduced in IG 
compared with CG.

COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

80 TURKEY 3 groups. Total 
n=66 (n=22 in 
each group) 
Analysed total 
n=48  (n=16 in 
each group)     

Institutionalised 
frail elderly. Mean 
age: HI 84.1 (6.8); 
LI 84.5 (4.8); CG 
85.3 (4.7) years. 
% female: not 
reported.

High intensity (HI) strength training 
(3 x week for 8 weeks). Resistance 
training of the large muscles. One 
set of 6–10 repetitions with 6–8 s 
for each repetition. Free weights 
were used. The adjustable ankle 
cuff system was used for lower limb 
strengthening and dumbbells for 
upper limb strengthening exercises. 
Trained at 70% of the one RM. 
Each training session lasted for 40 
min, including 10 min of warm-up 
exercises, 20 min of strengthening 
and balance exercises and 10 min 
of cool-down exercises. Lower limb 
strengthening exercises consisted 
of hip flexion, extension and 
abduction, knee flexion, extension 
and dorsiflexion and plantar flexion. 
Upper limb strengthening exercises 
included shoulder flexion and 
abduction and elbow flexion and 
extension.

Low intensity (LI) strength 
training. Same training as HI 
group but trained at 40% 
of one RM. Control group 
(CG). No exercise regimen 
but were told to continue 
their usual
daily routine

Physical function: 
SPPB, Barthel Index 
(BI), The Lawton–Brody 
Instrumental Activities 
of Daily Living Scale 
(IADL) (baseline and 
post-intervention). 
QOL: WHO Quality 
of Life Instrument-
Older Adults Module 
(WHOQOL-OLD) (baseline 
and post-intervention). 
Mental health: Geriatric 
Depression Scale (GDS) 
(baseline and 8 weeks).

Physical function: significant between 
group differences in SPPB (p<0.001), BI 
(p<0.001) and IADL (p<0.001). At 8 weeks, 
HI and LI had significantly improved on 
SPPB (p<0.05)), although SPPB score was 
significantly better in HI group than LI 
group (p=0.036), whereas SPPB score 
had significantly decreased in control 
group (p<0.05). At 8 weeks, significant 
improvements in BI and IADl scores in 
HI and LI groups (p<0.05), however, final 
scores did not differ between HI and LI 
groups, no changes in control condition. 
QOL: significant between group difference 
in QOL (p<.001). QOL had significantly 
improved in HI and LI groups (p<0.05), but 
no significant difference in WHOQOL-OLD 
scores between HI and LI groups, significant 
decline in CG (p<0.05). Mental health: 
significant between group difference in 
depression (p<0.001). Depression had 
significantly improved in HI and LI groups 
(p<0.05), but no significant difference in 
GDS scores between HI and LI groups, 
significant decline in CG (p<0.05).

81 AUSTRALIA 3 groups. Total 
n=33; Tai Chi 
n=11; Yoga 
n=11; CG n=11               
Analysed total 
n=33

Frail older people 
in a residential 
care facility. Mean 
age: total 83.8 
(8.0); Tai Chi 81.1 
(8.0); Yoga 84.9 
(6.7); CG 85.4 (9.1) 
years. % female: 
total 72.7%; Tai 
Chi 72.7%; Yoga 
90.9%; CG 54.5%. 

Modified tai chi program (2 x week 
for 14 weeks). 30min sessions that 
included warm-up exercises of 
different joints and progressed 
through 18 individual tai chi and 
qigong movement patterns, with 
repetitions for each pattern, using 
imagery, breathing and posture 
control. The sessions concluded 
with flowing relaxed movements 
that tell a story and a flow pattern 
of walking. A calm and soothing 
oriental music was used throughout 
the class. Sessions were conducted 
by experienced and certified tai 
chi instructors.  The modifications 
incorporated performance 
according to individual capability 
and safe level of comfort. 

Yoga intervention. 2x per 
week, 30 mins for 14 weeks. 
Usual care. Including Stay 
active program (seated 
exercise sessions), physical 
culture (games and group 
activities e.g. bingo, group 
reading) and gym activities 
(bikes, pulleys, massage).

Physical function: BBS 
(baseline and post-
intervention). QOL: 
Dementia quality of life 
(DQOL) questionnaire 
(baseline, mid-
intervention (7 weeks) 
and post-intervention).

Physical function: no significant between 
group difference on the BBS. QOL: No 
significant between group difference on 
the DQOL.

Adherence: a total of 17 out of 
22 people amongst the tai chi 
and yoga groups completed 
the intervention. The average 
attendance for the entire 
intervention period was greater 
for the tai chi group (78.2%) 
than the yoga group (76.3%). 
Five participants withdrew 
from the study during the 
intervention period (2 from 
the tai chi group and 3 from 
the yoga group) and three 
participants were lost to 
follow-up (1 from each group). 
The reasons for these losses 
were:
the participants’ concern 
about failing vision (n=1), feeling 
unwell (n=1), loss of interest
(n=1), no reason (n=1), exclusion 
for safety reasons (n=1) and 
death (n=3). Adverse events: 
one adverse event occurred 
during the study period. A 
participant of the yoga group 
experienced a fall during the 
session when he attempted to 
turn during a yoga posture. 



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

80 TURKEY 3 groups. Total 
n=66 (n=22 in 
each group) 
Analysed total 
n=48  (n=16 in 
each group)     

Institutionalised 
frail elderly. Mean 
age: HI 84.1 (6.8); 
LI 84.5 (4.8); CG 
85.3 (4.7) years. 
% female: not 
reported.

High intensity (HI) strength training 
(3 x week for 8 weeks). Resistance 
training of the large muscles. One 
set of 6–10 repetitions with 6–8 s 
for each repetition. Free weights 
were used. The adjustable ankle 
cuff system was used for lower limb 
strengthening and dumbbells for 
upper limb strengthening exercises. 
Trained at 70% of the one RM. 
Each training session lasted for 40 
min, including 10 min of warm-up 
exercises, 20 min of strengthening 
and balance exercises and 10 min 
of cool-down exercises. Lower limb 
strengthening exercises consisted 
of hip flexion, extension and 
abduction, knee flexion, extension 
and dorsiflexion and plantar flexion. 
Upper limb strengthening exercises 
included shoulder flexion and 
abduction and elbow flexion and 
extension.

Low intensity (LI) strength 
training. Same training as HI 
group but trained at 40% 
of one RM. Control group 
(CG). No exercise regimen 
but were told to continue 
their usual
daily routine

Physical function: 
SPPB, Barthel Index 
(BI), The Lawton–Brody 
Instrumental Activities 
of Daily Living Scale 
(IADL) (baseline and 
post-intervention). 
QOL: WHO Quality 
of Life Instrument-
Older Adults Module 
(WHOQOL-OLD) (baseline 
and post-intervention). 
Mental health: Geriatric 
Depression Scale (GDS) 
(baseline and 8 weeks).

Physical function: significant between 
group differences in SPPB (p<0.001), BI 
(p<0.001) and IADL (p<0.001). At 8 weeks, 
HI and LI had significantly improved on 
SPPB (p<0.05)), although SPPB score was 
significantly better in HI group than LI 
group (p=0.036), whereas SPPB score 
had significantly decreased in control 
group (p<0.05). At 8 weeks, significant 
improvements in BI and IADl scores in 
HI and LI groups (p<0.05), however, final 
scores did not differ between HI and LI 
groups, no changes in control condition. 
QOL: significant between group difference 
in QOL (p<.001). QOL had significantly 
improved in HI and LI groups (p<0.05), but 
no significant difference in WHOQOL-OLD 
scores between HI and LI groups, significant 
decline in CG (p<0.05). Mental health: 
significant between group difference in 
depression (p<0.001). Depression had 
significantly improved in HI and LI groups 
(p<0.05), but no significant difference in 
GDS scores between HI and LI groups, 
significant decline in CG (p<0.05).

81 AUSTRALIA 3 groups. Total 
n=33; Tai Chi 
n=11; Yoga 
n=11; CG n=11               
Analysed total 
n=33

Frail older people 
in a residential 
care facility. Mean 
age: total 83.8 
(8.0); Tai Chi 81.1 
(8.0); Yoga 84.9 
(6.7); CG 85.4 (9.1) 
years. % female: 
total 72.7%; Tai 
Chi 72.7%; Yoga 
90.9%; CG 54.5%. 

Modified tai chi program (2 x week 
for 14 weeks). 30min sessions that 
included warm-up exercises of 
different joints and progressed 
through 18 individual tai chi and 
qigong movement patterns, with 
repetitions for each pattern, using 
imagery, breathing and posture 
control. The sessions concluded 
with flowing relaxed movements 
that tell a story and a flow pattern 
of walking. A calm and soothing 
oriental music was used throughout 
the class. Sessions were conducted 
by experienced and certified tai 
chi instructors.  The modifications 
incorporated performance 
according to individual capability 
and safe level of comfort. 

Yoga intervention. 2x per 
week, 30 mins for 14 weeks. 
Usual care. Including Stay 
active program (seated 
exercise sessions), physical 
culture (games and group 
activities e.g. bingo, group 
reading) and gym activities 
(bikes, pulleys, massage).

Physical function: BBS 
(baseline and post-
intervention). QOL: 
Dementia quality of life 
(DQOL) questionnaire 
(baseline, mid-
intervention (7 weeks) 
and post-intervention).

Physical function: no significant between 
group difference on the BBS. QOL: No 
significant between group difference on 
the DQOL.

Adherence: a total of 17 out of 
22 people amongst the tai chi 
and yoga groups completed 
the intervention. The average 
attendance for the entire 
intervention period was greater 
for the tai chi group (78.2%) 
than the yoga group (76.3%). 
Five participants withdrew 
from the study during the 
intervention period (2 from 
the tai chi group and 3 from 
the yoga group) and three 
participants were lost to 
follow-up (1 from each group). 
The reasons for these losses 
were:
the participants’ concern 
about failing vision (n=1), feeling 
unwell (n=1), loss of interest
(n=1), no reason (n=1), exclusion 
for safety reasons (n=1) and 
death (n=3). Adverse events: 
one adverse event occurred 
during the study period. A 
participant of the yoga group 
experienced a fall during the 
session when he attempted to 
turn during a yoga posture. 



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

82 SPAIN 2 groups. Total 
n= 40 (20 in 
each group).  
Analysed total 
n=40.

Nonagenarians 
living in a geriatric 
nursing home. 
Mean age: IG 92 
(2); CG 92 (2) 
years. % female: 
IG 80%; CG 80%.

Exercise training program (3 x week for 8 weeks). 
Low-intensity warm-up and cool-down period 
(5–7 minutes each) consisting mainly of stretching 
exercises involving all major muscle groups. 
Participants then performed aerobic training 
(5mins to 10 to 15 mins) on a cycle ergometer. 
Intensity ranged from 12 to 13 (light to somewhat 
hard) on the Borg conventional (6–20 points) 
scale. The core portion of the training session 
consisted of strength training engaging the major 
lower limb muscles (leg press exercise performed 
with variable resistance weight machines).  2 to 
3 sets of 8-10 repetitions with resting periods 
of 1-2 mins between exercises. The load was 
gradually increased from 30% of 1RM at the 
start of the program to 70% of 1RM at the end, 
weekly load increase of approximately 5% of 
1RM. Resistance training also included 1 set of 
8-10 repetitions of biceps curls, arm extensions, 
arm side lifts, shoulder elevations, seated bench 
presses, and calf raises using dumbbells (1–3 
kg per exercise) or low- to medium resistance 
bands. Music was played during all sessions. 
Each session lasted approx. 45-50mins and 
was supervised by a qualified fitness specialist.    
Detraining (4 weeks) performed mobility exercises 
only 5 days per week (40-45mins).

Usual care group. 
Instructed on the 
positive effects of 
regular exercise. They 
performed mobility 
exercises (small active 
and passive movements 
applied as a series of 
gentle stretches in 
a smooth, rhythmic 
fashion to the individual 
joints) for 40 to 45 
minutes per day, 5 days 
per week. 

Physical function: 8-m 
walk test and 4-step (20-
cm height each) stairs 
test, TUGT 3-m (baseline, 
8 weeks (end of 
intervention), 12 weeks 
(end of detraining). 

Physical function: 
significant group by 
time interaction was not 
found for walking speed 
during the 8-m walk 
test, time to complete 
4-step stair or TUGT 
test.

Adherence: to training in the intervention 
group averaged 74% (6) (mean of 18 
completed sessions of the total of 24 
planned sessions). Eight participants in 
this group (40%) were able to complete 
more than 90% of the 24 planned 
sessions, and 13 (65%) were able to 
complete more than 75%. Reasons 
for missing one or more sessions were 
dizziness (n=1 participant), feeling 
unhealthy or too tired (n=2 each), 
falls outside training sessions (n= 2), 
hospitalization (n =1), foot oedema for 
reasons unrelated to the prescribed 
exercises (n= 2), and other (medical 
examination outside the nursing home, 
family visit, appointment with hairdresser 
or podologist). Adverse events: no 
major adverse effects or health 
problems attributable to the testing 
sessions or prescribed training sessions 
were noted in any of the intervention 
group participants. Some participants 
complained of mild muscle pain 
associated with the leg press exercises.  

83 FINLAND 2 groups. Total 
n=15; IG n=8; CG 
n=7. Analysed 
total n=13; IG 
n=7; CG n=6.

Nursing home 
residents with 
low physical 
performance.  
Mean age: total 
84.0 (7.4, 74-98); 
IG 84.4 (6.3); CG 
83.6 (8.9) years. % 
female: total 80%; 
IG 88%; CG 71%. 

WBV training (2 x week for 10 weeks). Training 
was performed on a side-alternating vibration 
device. When standing on the vibration device, 
the participants did simple exercises at preferred 
pace (light squatting, toe raises or weight transfer 
forward and lateral weight transfer). Training 
included both low-frequency (12 Hz) and high-
frequency (26/18 Hz) vibrations and comprised 
alternate 1 min low- and high-frequency bouts 
with 1 min breaks between. The progression of 
WBV training was achieved by increasing the 
number of bouts and the vibration amplitude by 
widening the foot location on the vibrating plate. 
Total effective training time was 80 min, of which 
42 min was to be done at low frequency and 38 
min at high frequency in the WBV group.

Sham training. Same 
training as WBV group 
but without vibrations.

Physical function: SPPB, 
TUG 3m (baseline and 10 
weeks).

Physical function: no 
significant between 
group difference in SPPB 
score, walking speed 
(normal and fast m/s) or 
TUGT 3m.

Adherence: on average, the participants 
attended 14.8 (74 %) and 14.6 (73 %) 
sessions out of 20 in the WBV and 
sham groups, respectively. The total 
training time was 59 min (74 %) in the 
WBV group and 55 min (69 %)  in the 
sham group. Age or baseline SPPB 
scores were not associated (r<0.03) 
with training attendance or total training 
time. Acceptability: the high 18 Hz 
vibration frequency, and 26 Hz, was 
poorly tolerated and had to be mostly 
replaced by the low 12 Hz frequency. 
The participants trained on average only 
10 min (26 %) of the intended 38 min 
of high-frequency training. In contrast, 
the low frequency was well adopted the 
mean training time being 40 min (95 %) 
of the intended 42 min (range 15–62 min).



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

84 SPAIN 2 groups. Total 
n=159; WBV + 
exercise n=81; 
exercise n=78. 
Analysed total 
n=159.

Institutionalised 
elderly people 
residing in nursing 
homes. Mean age: 
total 82; WBV + 
exercise 82.3 (7.7); 
exercise 82.5 (7.1) 
years. % female: 
total 67.2%; WBV 
+ exercise 65.4%; 
exercise 69.2%.

WBV + exercise program (3 x week for 6 weeks). 
Performed static/dynamic exercise (balance 
and strength training) individually on a vibratory 
platform. The frequency of the vibration was 
30 to 35 Hz and the amplitude were 2 to 4 mm. 
Training volume and intensity were increased 
progressively over the 6 weeks of the exercise 
program. Sessions were 30mins and performed in 
small groups (2-8 people)

Exercise group. 
Performed the same 
static/dynamic exercises 
(balance and strength 
training) but no WBV 
was imposed. Exercises 
were performed in 
groups, 30min session, 3 
sessions per week over 
6 weeks

Physical function: Tinetti 
test, TUGT 3m, Sit-to-
Stand (STS) test (baseline, 
post-intervention (6 
weeks), and 6 months 
after the study).   

Physical function: no 
significant difference 
between groups at 
either 6 weeks or 6 
months on Tinetti total 
score, TUGT or STS test.

Adverse events: no severe adverse 
effects were observed in relation to 
the intervention, and statistical results 
showed no differences between groups. 
Pain was the most common event 
during the intervention (18.25%). It was 
predominantly localized in the knees 
and lumbar spine. Soreness was also 
recorded in 12.6% of participants, and 
it appeared mainly in the quadricipital 
and gastrocnemius muscles. Itching, 
erythema, and oedema of the legs were 
transient and mild affects that occurred 
in 0.6%, 1.2%, and 0.6% of participants, 
respectively. Most of these adverse 
effects occurred during the first and 
second week of the interventions (68.4%) 
and disappeared by the third or fourth 
week (61.4%).

85 JAPAN 2 groups. Total 
n=28; individual 
exercise n=14; 
group exercise 
n=14. Analysed 
n=26; individual 
exercise n=12; 
group exercise 
n=14.

Residents of a 
geriatric nursing 
home. Mean age:  
individual exercise 
85.8 (7.8); group 
exercise 85.7 (3.9) 
years. % female: 
total 85.7%.

Individual exercise group (2 x week for 16 weeks). 
Received individual physical therapy for 20min, 
consisting of resistance training for the lower 
extremities, balance exercises and indoor gait 
exercise; the choice of therapy was based on 
each participant’s needs.

Group exercise 
intervention. Individual 
physical therapy 2x 
per week for 20 min 
between month 1 and 2. 
After month 2 individual 
physical therapy was 
conducted 1x per week, 
and also engaged in 
20min group walk 
around facilities walking 
trail in small groups with 
a physical therapist

Physical function: Barthel 
Index, gait velocity 14m, 
step length (baseline, 
once per month for 
4 months). QOL: Life 
Satisfaction Index (LSIA, 
quality of life) (baseline, 
once per month for 4 
months). Mental health: 
Philadelphia Geriatric 
Centre Morale Scale 
(PGC) (baseline, once per 
month for 4 months).

Physical function: no 
significant between 
group differences 
on Barthel Index, 
gait velocity or step 
length. QOL: no 
significant between 
group difference on 
LSIA. Mental health: 
No significant between 
group difference on 
PGC.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

86 NORWAY 2 groups. Total 
n=170; IG n=87; 
CG n=83.  
Analysed total 
n=154 IG n=77; 
CG n=77.

Nursing home 
residents with 
dementia. Mean 
age: total 86.9 
(7.4); IG 87.3 
(7.0); 86.5 (7.7). 
% female: total 
73.5%; IG 72.4%; 
CG 74.7%. 

High Intensity Functional Exercises program (2 x 
week for 12 weeks). The exercise sessions lasted 
50–60 min and consisted of: 5 min warm-up, at 
least two strengthening exercises for the muscles 
of lower limb and two balance exercises. All 
exercises were individually tailored, instructed 
and supervised. The intensity of strengthening 
exercises aimed to be 12 repetitions maximum 
(RM). The balance exercises intended to be 
“highly challenging”. Completed in small groups 
with physiotherapists.

The control activities 
were light physical 
activity in sitting (mostly 
mobility exercises and
stretches), reading, 
playing games, listening 
to music and
making conversations. 2x 
per week for 50-60mins 
led by occupational 
therapists, nursing staff, 
volunteers or activity-
leader

Physical function: 
BBS, 6m walking test, 
30-s chair stand test, 
Barthel Index (baseline, 
12 weeks (intervention 
completion) and 6 
months). QOL: Quality 
of life in late stage 
dementia scale (QUALID) 
(baseline, 12 weeks 
(intervention completion) 
and 6 months). Mental 
health: Cornell Scale for 
Depression in Dementia 
(baseline, 12 weeks 
(intervention completion) 
and 6 months). 

Physical function: 
from baseline to 6 
months follow-up, 
the IG improved their 
BBS score while the 
CG declined and the 
difference
between the groups 
was significant (p = 
0.031). No between 
group difference for 
changes on the 6m 
walking test, chair stand 
test or Barthel Index. 
QOL: No between group 
difference for changes 
on the QUALID. Mental 
health: No between 
group difference for 
changes on the Cornell 
Scale.

Adherence: participants in the exercise 
group participated on average in 18.1 
sessions, attendance rate of 75 %. 
Severity of dementia, depression, 
functional balance or neurological 
disease did not
influence the attendance rate. The 
control group participated on average in 
16.4 sessions. Adverse events: no adverse 
effects of exercise were observed. 

87 NORWAY 2 groups. Total 
n=170; IG n=87; 
CG n=83. 
Analysed total 
n=163; IG n=82; 
CG n=81.

Nursing home 
residents with 
dementia. Mean 
age: total 86.7 
(7.4); IG 86.9 (7); 
CG 86.4 (7.8) 
years. % female: 
total 73.6%; IG 
72%; CG 75.3%.

High Intensity Functional Exercises program (2 x 
week for 12 weeks). The exercise sessions lasted 
50–60 min and consisted of: 5 min warm-up, at 
least two strengthening exercises for the muscles 
of lower limb and two balance exercises. All 
exercises were individually tailored, instructed 
and supervised. The intensity of strengthening 
exercises aimed to be 12 repetitions maximum 
(RM). The balance exercises intended to be 
“highly challenging”. Completed in small groups 
with physiotherapists.

The control activities 
were light physical 
activity in sitting, 
reading, playing games, 
listening to music and 
conversations. 2x per 
week for 50-60mins 
led by occupational 
therapists, nursing staff, 
volunteers or activity-
leader.

Physical function: 
BBS, 6m walking test, 
30-s chair stand test, 
Barthel Index (baseline 
and post-intervention). 
QOL: Quality of life in 
late stage dementia 
scale (QUALID) (baseline 
and post-intervention).  
Mental health: Cornell 
Scale for Depression in 
Dementia (baseline and 
post-intervention). 

Physical function: from 
baseline to 12 weeks, 
the IG improved their 
BBS score more than the 
CG, difference in change 
between groups was 
significant (p = 0.02). 
Significant between 
group difference for 
change in ADLs on 
Barthel Index (p<0.01), 
IG slight improvement 
and decline in CG. 
No between group 
difference for changes 
on the 6m walking test 
or chair stand test. 
QOL: No between group 
difference for changes 
on the QUALID. Mental 
health: No between 
group difference for 
changes on the Cornell 
Scale.

Adherence: the persons in the exercise 
group participated in 0–24 sessions 
(mean = 18.1, SD 6.8), which gives an 
attendance rate of 75%. Seven out 
of every 10 training sessions were 
performed at high intensity, and only two 
percent on low. The participants in the 
control groups met 4–24 times (mean = 
16.4, SD 5.8) which equals an attendance 
rate of 69%. The most common reason 
for absence in both groups was acute 
illness (142 sessions in exercise group, 
184 sessions in control group). Severity of 
dementia, depression, functional balance 
or neurological disease did not influence 
attendance. Adverse events: no adverse 
effect of exercise occurred.



COUNTRY SAMPLE PARTICIPANT 
DESCRIPTION

INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

88 SWEDEN 2 groups. Total 
n=186 (93 in 
each group). 
Analysed total 
n=186.

Older adults with 
dementia living in 
residential care 
facilities. Mean 
age:  total 85.1 
(7.1); IG 84.4(6.2); 
CG 85.9 (7.8) 
years. % female: 
total 75.8%; IG 
75.3%; CG 76.3%.

High Intensity functional exercise program (5 x 
fortnight for 16 weeks). It comprises 39 exercises 
performed in functional, weightbearing positions; 
similar to those used in everyday situations, 
such as rising from a chair, stepping up, trunk 
rotation while standing, and walking. Exercises 
were selected depending on individuals’ degrees 
of functional deficit. The high-intensity strength 
exercises were performed at 8- to 12-RM, 
exercises were progressed when participants 
were able to exceed 12 repetitions. The load 
was increased by, for example, stepping higher, 
rising from a lower chair, or adding weights to 
a belt worn around the waist (maximum 12 kg). 
Progression was achieved for balance exercises 
by narrowing the base of support or altering 
the surface. Participants were encouraged to 
exercise at moderate intensity (13–15 RM) in 
the first 2 weeks. Exercises and intensity were 
adapted throughout the intervention to meet 
participants’ levels of cognition, behavioural 
and psychological symptoms of dementia, and 
changes in health and functional status. Sessions 
were conducted in small groups for 45mins and 
supervised by physical therapists.

Control group. Each 
session was structured 
around topics believed 
to be of interest to older 
people with dementia, 
such as wildlife and 
current seasons and 
holidays. While sitting 
together in a group, 
participants conversed, 
sang, listened to music 
or readings, and looked 
at
pictures and objects 
associated with the 
topic. Supervised by 
occupational therapist 
or occupational therapy 
assistant. 

Physical function: 
Functional Independence 
Measure (FIM), Barthel 
Index, Berg Balance Scale 
(BBS) (baseline, 4 and 7 
months). 

Physical function: no 
significant between 
group difference on 
the BI or FIM at 4 or 
7 months. Significant 
between group 
difference on the BBS 
at 4 months (but not 7); 
BBS improved for the 
IG and declined for the 
CG at 4months (p<.001). 
**Subgroup analyses 
according to dementia 
type; Alzheimer’s versus 
other (non-Alzheimer’s) 
dementia. The effect of 
exercise was significant 
in favour of participants 
with non-Alzheimer’s 
dementia at 4 (p=.04) 
and 7 months (p=.01) 
for BBS, but only 7 
months for FIM (p=.02) 
and BI scores (p=.01); 
significant positive 
effects for those 
with non-Alzheimer’s 
dementia. FIM and 
BBS scores reflected 
negative effects in 
participants with 
Alzheimer’s disease at 
7 months. **Subgroup 
analyses according to 
cognition level (based on 
median MMSE score of 
15). Exercise benefited 
participants with higher 
cognitive levels more 
than those with lower 
cognitive levels for 
BBS at 7 months only. 
Negative effect for BBS 
in participants with 
lower cognitive function 
at 7 months. FIM and 
BI scores did not differ 
significantly between 
those with lower 
and higher cognitive 
function.

Adherence: over the 4-month 
intervention period, adherence to the 
exercise activity was 73% and to the 
control activity was 70%. Strength 
exercises were performed at moderate 
or high intensity at a median of 76% of 
attended sessions, and balance exercises 
were performed at high intensity at a 
median of 75% of attended sessions. 
Adverse events: all reported adverse 
events related to exercise sessions
were minor or temporary. 



COUNTRY SAMPLE PARTICIPANT 
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INTERVENTION COMPARATOR/S OUTCOME 
MEASURES

MAIN FINDINGS FEASIBILITY

89 FINLAND 3 groups. Total 
n=55; muscle 
force training 
n=18; balance 
and muscle 
force training 
n=18; self-
administered 
training n=19.  
Analysed total 
n=48; muscle 
force training 
n=16; balance 
and muscle 
force training 
n=14; self-
administered 
training n=18.

Older adults 
residing in an 
institutional 
setting. Mean 
age: muscle force 
training 84.7 
(5.5); balance 
and muscle force 
training 85.0 (4.2); 
self-administered 
training 86.1 (7.3) 
years. % female: 
muscle force 
training 66.6%; 
balance and 
muscle force 
training 88.8%; 
self-administered 
training 73.6%. 

Muscle force training (2 x week for 13 weeks). 
Exercises included stretching each leg in the 
sitting position, standing up exercises, squats 
to standing position beside parallel bars, three 
repeats of side steps to the left and right, 
standing on tiptoes, and alternatingly raising 
both knees with the support of a parallel bar. 
From the sixth training session onwards, 1.2 
kg weights were fixed to the ankles. From the 
ninth training session onward, whilst standing, 
exercises included knee raising and extension, 
adduction and abduction of the lower limbs on 
training equipment with extra resistance, squat 
to standing, and exercises on a stepper board. 
The exercises were carried out with weights 
applied and repeated ten times, successively 
increased during each session to 20 times with 
two repetitions. From the 19th exercise session 
onwards, training to walk up a staircase was 
added. Sessions were 60mins and took place 
under the supervision of physiotherapists.

Balance and muscle force training.  
Included walking, turning and 
twisting, with beanbag on head, 
stepping exercises, blind walking in 
parallel bars with hindrances on the 
support base, blind walking straight, 
and a bean bag stretching exercise 
(from squat to tiptoe), trampoline, 
balance board, ball bouncing, ball 
throwing and catching, walking on 
a line beside the parallel bar, and 
walking while turning the head 
side to side and head nodding. 
The muscle force training was 
similar to that of the muscle 
force group, but weights were not 
increased. Training took place under 
supervision of a physiotherapist, 
60 mins, 2 sessions per week for 13 
weeks. Self-administered training. 
Nurses provided stimulation and 
encouraged the participants to 
keep up with their training tasks 
twice a week, for around 1 hour at a 
time. Three exercises; in the sitting 
position there was the stretching 
of each leg and raises from the 
chair and crouching and rising 
were conducted from the standing 
position. 

QOL: 15D QOL (baseline, 
3 and 6 months).

QOL: no significant 
between group 
difference on 15D QOL 
at 3 or 6 months.

Adherence: before the end 
of the training, six residents 
stopped training (four in the 
balance and muscle force 
training group; two in the 
muscle force training group). 
Their scores in the 15D 
instrument were significantly 
lower than the others (P = 
0.032).

90 SLOVENIA 2 groups. 
Total n=35; IG 
n=18; CG n=17. 
Analysed total 
n=20; IG n=11; 
CG n=9.

Older female 
nursing home 
residents. Mean 
age:  total 84.3 
(7.9); IG 84.4 (7.7); 
CG (88.9 (5.3) 
years. % female: 
100%.

Progressive ERT program of moderate intensity (3 
x week for 12 weeks). Each ERT session consisted 
of a general warmup of 10 minutes and 35 to 40 
minutes of 8 resistance exercises chair squats; 
band seated: biceps curl, seated row, knee 
extension, leg press and hip abduction; and 
standing behind the chair: knee flexion and calf 
rise. Participants were instructed to maintain the 
exercise intensity on the Borg Rate of Perceived 
Exertion scale level “somewhat hard” (12-14). 
The elastic bands and intensity of the exercise 
remained the same throughout the intervention

Control group. Did not receive any 
placebo or treatment.

Physical function: SPPB 
(baseline and post-
intervention).

Physical function: 
significant group-time 
interaction for the 
SPPB score (p <.01, 
partial η2 = 0.36], gait 
speed (p = .04, partial 
η2 = 0.22) and chair 
rise (p < .01, partial η2 
= 0.53). In the IG, the 
SPPB score (p =.03) was 
significantly greater at 
post-training compared 
to pre-training values, 
no significant change in 
CG. Gait speed (p<.05) 
and chair rise (p<.01) 
performance also 
significantly improved 
in the IG, no significant 
changes in CG.
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91 CZECH
REPUBLIC

2 groups. 
Analysed total 
n=162; IG n=79; 
CG n=83.

Older adults 
permanently living in 
a nursing home. Mean 
age: total 83.1 (7.9); 
IG 83.3 (8.2); CG 82.8 
(7.8) years. % female: 
total 92%; IG 91.6%; 
CG 92.4%.

Dance-based exercise program (EXDASE) (once a 
week for 12 weeks). Program consisted of 60min 
group sessions; warm-up (slow paced leg and arm 
movements mostly in seated position), a main 
dance period (foxtrot, cha-cha-cha cancan etc), 
and a cool-down period (relaxation techniques; 
deep breathing and stretching exercises).  All 
participants were motivated to take more and 
more challenging moves and to increase the 
intensity to provide maximum benefits. The music 
was chosen to further stimulate and motivate 
participants.

Waitlist control. Mental health: GDS-15 
(baseline and post-
intervention).

Mental health: 
significant group-by-
test interaction for GDS 
(p=.001). At 3 months 
GDS score in the IG had 
significantly improved 
(p=.005). Participants 
in the CG experienced 
further worsening of 
depressive symptoms, 
although the difference 
was not statistically 
significant.

Adherence: the average 
attendance rate was 
84.6% and everyone 
completed more than 
50% of the classes. The 
most common reasons 
to omit dance sessions, 
such as weather (heat, 
humidity), actual health 
status, or a visit from 
family member(s), 
were reasonable and 
unavoidable. Adverse 
events: there were no 
reported injuries.

92 SPAIN 2 groups. Total 
n=68; group A 
n=27; Group B 
n=26; CG n=15. 
Analysed total 
n=68.

Elderly people 
with mild cognitive 
impairment residing 
in residential care 
homes. Mean age: 
total 78.3 (9.5); Group 
A 79.2 (10.0); Group 
B 76.4 (11.3); CG 79.4 
(6.7) years. % female: 
56.2%.

Aerobic exercise program (Group A) (3 x week for 
12 weeks). Exercise intensity was set at 40% of 
participant’s heart rate reserve (calculated using 
Karvonen’s formula). 30 min sessions supervised 
by a physiotherapist while the patient exercised 
individually. The training included a 5-minute 
warm-up session, 20 minutes of cycling in a 
recumbent bike at the established intensity for 
each group and a 5-minute stretching routine to 
cool down.  

Group B. Same aerobic exercise 
program except that it was set at 
60% of participant’s heart rate 
reserve. Group C Control group 
(recreational activities (playing 
cards, reading newspapers, 
handicrafts).

Physical function: TUG 
3m (baseline, post-
intervention, follow-
up (6 months since 
intervention started)).       

Physical function: no 
significant differences 
were found on the TUG 
among the three groups 
at any timepoint.

93 SPAIN 2 groups. Total 
n=74; IG n=25; 
CG n=49. 
Analysed total 
n=74.

Institutionalized 
older adult without 
cognitive impairment 
living in long term 
home care. Mean age: 
IG 77.9 (8.7); CG 83.5 
(7.0) years. % female: 
IG 47.0; CG 31.8%.

Encouraged to cycle continuously (daily for 
60 weeks) on a recumbent bike at their self-
selected intensity at least for 15 min every day. A 
physiotherapist monitored the sessions.

Recreational activities of the 
individual’s choice (playing cards, 
playing board games, doing 
crossword puzzles, crafts, etc.) daily 
(60mins), performed freely and 
without supervision.

Physical function: 
Katz index functional 
independence, TUG 3m 
(baseline and post-
intervention).

Physical function: no 
significant between 
group differences were 
found for changes on 
the Katz Index or TUG.

94 ITALY 2 groups. Total 
n=30 (n=15 in 
each group). 
Analysed total 
n=23; IG n=12; 
CG n=11.

Frail women residing 
in a geriatric 
institution. Mean age: 
IG 83.3 (6.7); CG 84.1 
(5.8) years. % female: 
100%.

Circuit training exercise schedule (3 x week 
for 12 weeks). Each exercise session lasted 
approximately 45 min: 10 min for warm-up 
(active arm and shoulder mobilisation by sponge 
balls and sticks), 25 min for resistant circuit 
training, and 10 min for cool-down (static 
stretching exercises for arms, shoulders and 
neck). Exercising tools used in the study were 
resistance elastic bands, dumbbells from 0.5 to 3 
kg, sticks, and sponge balls. Resistant circuit-
training exercises for the upper part of the body 
were performed at a moderate intensity: the 
initial work load with barbell was set at 50% of 
1RM of the arm curl test, and was subsequently 
enhanced by increasing the number of repetitions 
and/or the load. The initial workload for resistant 
training by the elastic band was set according 
to the 1RM arm curl test, and was increased 
by increasing repetitions. Light to moderate 
exercise. Exercises were performed under the 
supervision of a kinesiologist in small groups while 
sitting in wheelchairs.

Usual behaviour. Physical function: Barthel 
Index (baseline and post-
intervention).

Physical function: 
significant difference 
between groups for 
the Barthel Index 
score (p<.001). The IG 
showed a significant 
improvement in the 
Barthel Index score 
after the training, CG 
maintained a similar 
score.

Adherence: the training 
group attended 74.8% 
of the 36 scheduled 
lessons, corresponding 
to 26.9 training days. The 
most common reasons 
for not participating in 
an exercise session were 
constipation treatment, 
pain, and depression. 
Adverse events: no 
adverse events related 
to the exercise program 
were observed during 
the training period or 
influenced the exercise 
participation. 
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95 ITALY 2 groups. Total 
n=24 (n=12 in 
each group) 
Analysed total 
n=21; IG n=11; CG 
n=10

Elderly nursing 
home residents 
in the later stages 
of Alzheimer’s 
disease. Mean age: 
IG 83(6); CG 85 (6) 
years. % female: 
100%.

Simple aerobic walking activity 
(4 x week for 24 weeks). 30 
mins of moderate-intensity 
walking with a caregiver 
(partners or adult relatives 
who habitually frequented 
the NH) along a hallway. 
Participant walked arm in 
arm with caregiver and were 
encouraged to maintain the 
‘‘fastest’’ walking speed 
possible. 

Participated in
the daily organized 
activities like bingo, 
patchwork sewing, and 
music therapy.

Physical function: 
Barthel Index, 6WT 
(baseline and post-
intervention).

Physical function: significant group by time interaction 
for the Barthel Index (p=.003). IG showed significant 
improvement in Barthel index scores while the CG 
maintained the same scores. Significant group by time 
interaction for 6min walk test (p<.001). IG showed 
significant improvement in performance on the 6min 
walk test, performance declined significantly in CG.

Adherence: the walking group 
had a 93.4% presence at the 96 
scheduled training sessions (90 
training days). The most common 
reason for not participating in a 
walking session was constipation 
treatment. Adverse events: no 
adverse events related to the 
exercise program were observed 
during the experiment period 
nor did any event influence 
participation in the sessions

96 NEW
ZEALAND

3 groups. Total 
n=117; WBV n=36; 
SIM n=35; CG 
n=46. Analysed 
total n=117.

Frail elderly 
individuals living 
in residential 
care facilities. 
Mean age: total 
82.4 (7.9); WBV 
79.4 (1.1); SIM 83.7 
(1.2); CG 84.3 (1.3) 
years. % female: 
total 64.9%; WBV 
58.3%; SIM 77.1%; 
CG 60.8%.

WBV exercise group (3 x week 
for 16 weeks). Participants 
in the WBV group stood 
with isometric knee flexion 
~ 20 (+/-5) during 1-minute 
bouts of WBV, interspersed 
with 1-minute rest periods. 
Participants began with 
5 1-minute bouts of WBV 
exercise and rest (1:1) at 
6 Hz/2.0 mm amplitude 
increasing up to 10 1-minute 
bouts of WBV exercise and 
rest. Progression of Hz 
and/or amplitude, up to a 
maximum of 26 Hz/4.0 mm, 
were then self-determined 
by participants. Supervised 
by research staff and trained 
students.

Simulated WBV (SIM). 
Mimicked WBV stance 
and duration.3x per 
week for 16 weeks. 
Control group.

Physical function: 
TUG, Parallel 
Walk Test (PWT), 
10-m Timed 
Walk (10mTW) 
test, Barthel 
Index (baseline, 8 
weeks, 16 weeks 
of the training 
intervention and 3, 
6- and 12-months 
post-intervention). 

Physical function: significant difference between WBV 
and SIM and WBV and CG on TUGT at 8 weeks (p=0.18, 
p=0.16), and 16 weeks (p=0.11, p=0.00). Significant 
difference between SIM and CG at 12 months (p=.007).    

Significant difference between WBV and SIM on 
10mTW at 3 months (p=.005). No other between group 
differences on 10mTW at 8weeks, 16 weeks, 6 or 12 
months. 

Significant difference between WBV and SIM and WBV 
and CG on PWT time at 8 weeks (p=.006, p=.009) and 
16 weeks (p=.006, p=.007). Significant diff at 3 months 
between WBV and SIM (p=.003). Significant difference at 
6 months (p=.040) and 12 months (p=.034) between WBV 
and CG.

Significant between group difference on Barthel Index 
between WBV and CG at 8 weeks (p=.026), 16 weeks 
(p=.000), 3 months (p=.007), 6 months (p=.002) and 12 
months (p=.006) .    

After 16 weeks of training, Barthel Index scores were on 
average 5.8% higher than baseline for the WBV group 
(P<0.001), compared to -0.5% and -6.4% lower for SIM 
and CG (p=.003). Clinically important treatment effects 
of WBV were maintained for the follow-up period.

Functional test performance improved for WBV across 
the intervention period, in particular, improvements of 
7.3% for TUG and 14.9% for PWT, and declined in non-
WBV groups.

WBV performance returned to baseline 3 months post-
intervention for TUG and 10mTW, and within 6 months 
for PWT time. Clinically important (moderate and large 
effect sizes) effects of WBV were still apparent 3, 6 and 
12 months for PWT performance, and at 3 and 6 months 
for 10mTW performance.

Adherence: compliance levels 
were high with WBV and SIM 
groups attending 93% and 
89% of sessions, respectively. 
Acceptability: participants rated 
their perceived-exertion levels 
as 2 (easy) and 1.4 (easy) for WBV 
and SIM groups, respectively. 
Participants frequently described 
WBV exercise as fun to use 
and expressed enjoyment (“I 
love it”). Participants also 
reported perceived functional 
improvements from WBV, for 
example, “found it easier to 
control walking downhill as a 
result,” “feels like you have taken 
a brisk walk after using it,” and 
“the past month it has felt much 
easier to walk, even without my 
stick.”
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97 CHINA 2 groups. Total 
n=60 (n=30 in 
each group).  
Analysed total 
n=60.

Older adults with 
mild cognitive 
impairment 
residing in a 
nursing home. 
Mean age: IG 66.7 
(5.4); CG 65.2 (4.6) 
years. % female: 
IG 30%; CG 
36.7%.

Handball training (5 x week 
for 24 weeks). Program 
included the following 
activities: toss training, hit 
training, bounce training, pass 
training, grab training, field 
going training, roll training, 
pinch training. Conducted by 
physiotherapists and nurses 
for 30mins. Mean intensity of 
aerobic exercises was approx. 
60% of maximum heart rate

Usual activities. Physical function: 
ADL scale 
(baseline, 3 and 6 
months).

Physical function: significant group-time interaction for 
ADLs (p=0.000). ADL score decreased in the IG after 3 
and 6 months (p<0.05) while there were no significant 
changes in CG.

98 POLAND 4 groups. Total 
n=204; BE n=51; 
BE+VS n=51; FET 
n=51; FET+VS 
n=51 Analysed 
total n=204

Older people 
who are living a 
sedentary lifestyle 
in nursing homes. 
Mean age: BE 
74.3 (8.3); BE+VS 
73.2 (7.3); FET 
74.8 (7.4); FET+VS 
73.7 (7.5) years. % 
female: BE 62.7%; 
BE+VS 56.8%; FET 
56.8%; FET+VS 
54.9%.

Basic exercises without 
verbal stimulation (BE) (2 x 
week for 12 weeks). Included 
exercises performed in 
sitting position and contained 
elements of aerobic fitness, 
stretching and equivalent 
exercises. Conducted in 
groups for 30mins, moderate 
intensity with music played. 
Adapted to functional 
capabilities of the subject 
and was supplemented 
with breathing exercise. 
Load during resistance 
training was up to 60% 1RM. 
Programs performed by 
physiotherapists. 

Basic exercises with 
verbal stimulation 
(BE+VS). Same exercise 
program as BE group but 
also incorporates verbal 
stimulation. Function 
exercise training without 
verbal stimulation 
(FET). Strengthening 
and stretching, 
exercises performed 
in a sitting position 
using a Thera-Band 
and gymnastic sticks. 
Sessions performed 
by physiotherapists 
in small groups 2x 
per week for 30mins, 
12 weeks. Functional 
exercise training with 
verbal stimulation 
(FET+VS). Same exercise 
as functional exercise 
training group but with 
verbal stimulation.

Physical function: 
SPPB, Physical 
Activity Scale 
for the Elderly, 
ADL-IADL scale, 
TUG 3m, 10m walk 
test, BBS (baseline, 
post-intervention 
and 24 weeks). 
QOL: SF-36 
questionnaire 
(baseline, post-
intervention and 
24 weeks).

Physical function: after 12 weeks of exercises, there 
was a statistically significant difference between the BE 
and FET + VS groups on SPPB (p<.001), IADL (p=0.04), 
5x STS (p=0.01), TUGT (p=0.03), gait speed (p=0.001), 
BBS (p<.001). In the FET + VS group, SPPB, IADL, 5x STS, 
TUGT, gait speed and balance significantly improved, in 
comparison to the BE group.                                                  

After 24 weeks of commencing exercises, the greatest 
effects were noted in the FET + VS group, in comparison 
to the BE group in SPPB (p<.001), ADL (p<.001), IADL 
(p<.001), 5x STS (p<.001), TUG (p<.001), gait speed 
(p<.001), BBS (p<.001), total physical activity (p=0.009) 
and leisure time activity (p=0.019)

At 24 weeks, in the FET + VS group, compared to the 
other exercising groups (BE, BE + VS, FET), there were 
statistically significant, larger positive changes in SPPD, 
leisure-time activity, performance of complex daily 
activities, TUGT and gait speed (p < 0.001).        

QOL: After 12 weeks, there was a statistically significant 
difference between the BE and FET + VS groups on QOL 
(physical component) (p<.001). In the FET + VS group, 
QOL (physical component) significantly improved, in 
comparison to the BE group.                                                  

At 24 weeks, in the FET + VS group, compared to the 
other exercising groups (BE, BE + VS, FET), there were 
statistically significant, larger positive changes in QOL 
(physical component) (p < 0.001). No significant between 
group differences at 12 or 24 weeks on mental health 
component of QOL.  
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99 TURKEY 2 groups. Total 
n=21; VR n=10; 
conventional 
exercise n=11. 
Analysed total 
n=18; VR n=7; 
conventional 
exercise n=11.

Older adults in 
a nursing home. 
Mean age: VR 70.1 
(4.0); conventional 
exercise 73.1 
(4.5) years. % 
female: VR 42.9%; 
conventional 
exercise 81.8%. 

Older adults in a nursing 
home. Mean age: VR 70.1 
(4.0); conventional exercise 
73.1 (4.5) years. % female: VR 
42.9%; conventional exercise 
81.8%.

Conventional balance 
exercises. 3 sessions per 
week for 6 weeks.  

Physical function: 
BBS, TUG 3m 
(baseline and post-
intervention).

Physical function: no significant group-by-time 
interactions for BBS or TUG.

Adherence: the participation rate 
was 96% in VR group and 87% 
in conventional exercise group. 
Adverse events: no serious balance 
loss/falling, pain or injury was 
recorded during the study. 






