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The scoping review
Background
Methods
Results
Conclusions



Canada is aging

Statistics Canada. Population 
Projections for Canada, 
Provinces and Territories 
(2009-2036). (Cat. No. 91-520 
XIE).



What is frailty?
J Gerontol A Biol Sci Med Sci. 2013 Jan;68(1):62-7. doi: 10.1093/gerona/gls119. Epub 2012 Apr 
16. Searching for an operational definition of frailty: a Delphi method based consensus 
statement: the frailty operative definition-consensus conference project.

Rodríguez-Mañas L1, Féart C, Mann G, Viña J, Chatterji S, Chodzko-Zajko W, Gonzalez-Colaço Harmand M, 
Bergman H, Carcaillon L, Nicholson C, Scuteri A, Sinclair A, Pelaez M, Van der Cammen T, Beland F, 
Bickenbach J, Delamarche P, Ferrucci L, Fried LP, Gutiérrez-Robledo LM, Rockwood K, Rodríguez Artalejo F, 
Serviddio G, Vega E; FOD-CC group

Frailty is a multidimensional syndrome characterized by decreased 
reserve and diminished resistance to stressors



Frailty and aging



How is frailty measured? 
There are many different frailty screening tools developed and no perfect tool 
exists 

What are 2 most commonly used which are of good 
quality?
-The Linda Fried or the  Cardiovascular Health Study Frailty Phenotype

-The Frailty accumulation deficit index by Ken Rockwood and Arnold Mitnitski



The Fried Frailty Phenotype

Fried L et al. J of Geron Med 2001 
56(3):M146-56.



Why focus on frailty identification and 
prevention ? 
Frail older adults are at risk for adverse outcomes such as 
falls, hospitalizations and early mortality 
Early identification and interventions may assist to 
postpone or reduce the level of frailty in older adults which 
contributes to maintaining independence in function 
Maintaining function is key to successful aging and quality 
of life (WHO report on Aging, 2015)



Why conduct this literature review? 
While there have been studies of interventions aimed at reducing 
the level of frailty or preventing frailty in community-dwelling older 
adults, there was no overview available of all the available 
interventions which health care providers and older adults can use 
to select interventions that may be useful to them. 



Methods (BMJ Open BMJ Open. 2016 Mar 2;6(3):e010959)

We used the scoping review methodology of Arksey and O'Malley 
(2006) with refinements to this framework as described by Levac et 
al (2010)  Colquhoun et al (2013) and Daudt et al (2013)

This six-stage model involves: (1) identifying the research question; 
(2) identifying relevant studies (search methods used); (3) selecting 
studies; (4) charting the data; (5) collating, summarizing and 
reporting the results and (6) consulting with key stakeholders.



Step 1 The Research Question

Which interventions and policies are effective in preventing 
or reducing the level of frailty in community-dwelling older 
adults?

Only studies that have measured frailty with an explicit 
operational definition outlined by the study's authors and 
measured frailty pre-intervention and post-intervention 
were included. 



Step 2 identifying relevant studies
Our inclusion criteria were: 

•All types of original studies (quantitative, qualitative or mixed-methods studies) 
or reports studying an intervention to prevent or to reduce the level of frailty in 
community-dwelling patients aged 65 and over. 

•Studies that included a wider age range are eligible as long as the mean/median 
age of the study population is aged 65 years and older or if they have included a 
subgroup analysis for the population aged 65 years and over. 

•Included studies provided a measure of frailty (as defined by study's authors) 
before and after the implemented intervention.

•Published between 2000 and March 2016. 

Search conducted by librarians (APA, EA and AR)



Step 2: Identifying relevant studies 
Cochrane Central Register of Controlled Trials (CENTRAL), Cochrane Effective Practice and 
Organization of Care Group (EPOC), MEDLINE, EMBASE, Cumulative Index to Nursing and 
Allied Health (CINAHL), Allied and Complementary Medicine (AMED), Psych INFO, Ageline, 
Sociological Abstracts, Web of Science, Applied Social Sciences Index and Abstracts (ASSIA), 

Database of Abstracts of Reviews of Effects (DARE), Health Technology Assessment 
(Canadian Search Interface) databases, and reference lists of included studies. 

Trial registries (clinicaltrials.gov, the WHO's International Clinical Trials Registry Platform 
(ICTRP), European Union Clinical Trials Register (EU-CTR), Australia and New Zealand’s Trial 
Registry (ANZCTR) and Japan’s Trial Registry (UMIN-CTR) for potential studies that are in 
progress. 

Grey literature and international policies using Google, Yahoo and Open grey.



Step 3: Selecting Studies
Two-step approach was used by all team members :

Screening of title and abstract by two reviewers

If deemed relevant full text retrieval and review of full text for 
inclusion 

Each abstract and full text was reviewed by two reviewers



Step 4: Charting the data
Standardized data collection forms (Microsoft Excel sheets). 

Data abstracted by each of two reviewers independently and compared. 

Information abstracted: country or origin, characteristics of the study population (ie, 
ethnicity, age, sex, educational level and presence of cognitive impairment), study 
design, response rates, follow-up and retention rates. 

The data abstracted will further include the definition of frailty, frailty assessment used; 
levels of frailty of study participants pre-intervention and post-intervention; intervention 
(description of the type of intervention delivered, intervention allocation, who delivered 
the intervention, intervention duration, intervention fidelity and randomization 
methods); effects of the intervention on outcomes; analyses used to examine outcomes.



Step 5 Collating the data 
 A narrative descriptive synthesizing approach



Step 6: Consultation with stakeholders

Held on May 19 with older adults, community 
organizations/agencies, health care providers, geriatric 
educators, trainees and researchers in this field 



Results 



Prisma Flow-Chart
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Additional records identified 
through other sources  

(n =1   ) 

Records after duplicates removed  
(n =13641) 

Records screened  
(n = 13641) 

Records excluded  
(n = 13536) 

Full-text articles assessed 
for eligibility  

(n = 109) 

Full-text articles excluded, with 
reasons  

(n =53) no frailty outcomes 
(n=19) no frailty intervention 

(n=12) Review, Editorial. 
(n=11) study protocol 

Studies included in 
qualitative synthesis  

(n = 0) 

Studies included in 
quantitative synthesis  

(n = 14) 



Characteristics of  the 14 included studies

12 trials and 2 intervention studies within a cohort study

Sample sizes varied from 51 to 610  with a mean of 260 participants and a total of 3632 participants

Mean age between 

70-75: 2 studies

76-80: 5 studies

81-85: 6 studies

86+ : 1 studies

Percentage women in the study ranged from 48% to 100%



Quality assessment 
-Although almost all studies were recent randomized clinical trials, not all were 
registered 

-Randomization and allocation concealment not always described 

-The amount and type of missing data and how that was handled in the analyses 
is unclear

-Three studies have a drop-out rate greater than 20%

-All studies used validated measures

-For 4 RCTs it is unclear if they were adequately powered



Frailty measures included*

Fried Phenotype/Cardiovascular Health study 5 frailty criteria (or modified version): 10

studies Tinetti/Gill criteria (based on 2 performance tests):  2

studies Combination Fried/Tinetti criteria: 1

Clinical frailty scale telephone version: 1

Frailty checklist (Japan): 2 

Edmonton frail scale: 1

*several studies used more than 1 frailty definition 



Type of interventions studied
Exercise/physical activity vs control: 4 studies 

Exercise plus nutrition vs control : 4 studies

Home modifications (pre-post): 1 study

Prehab program at home consisting of physical therapy and  occupational therapy 
vs control: 1 study

Comprehensive assessment+ individualized care plan+ case management vs 
control: 3 studies

Exercise+ nutrition+ cognitive training and any combination vs control: 1 study 



Exercise/physical activity interventions
Cesari (USA): Physical activity including aerobic, strength, flexibility and balance training aiming at 150 min of 
walking per week  in a group for 1 year period. Control group received successful aging intervention. 

Binder (USA): 3 group classes per week for 9 months including flexibility, balance and coordination, strength, 
resistance and endurance training. Control group received a 9 month low-intensity home exercise program.

Giné-Garriga (SPAIN): 45 min group sessions twice weekly focusing on functional balance and lower body 
strength for 3 months. The participants met once weekly in the training facility for social meetings with the 
researchers and included 4 health education classes. Control group received usual care. 

Yamada: 90 min of exercise group training for 16 consecutive weeks including aerobic exercise, progressive 
strength, balance and cool down. Cohort study so there was no control group 



Exercise plus nutrition interventions
Chan (TAIWAN) (4 arms): EN+PST vs EN –no PST, no EN-PST and no EN no PST (control)

EN =group exercise 3 times weekly for 3 months and nutrition consultation. 

PST=problem solving therapy 6 sessions of evidence based psychotherapy to teach people how to solve here-
and-now problems contributing to mood related problems and increased self-efficacy. 

Control: receiving education booklet on frailty, health diets, exercise and self-coping strategies. 

Kim (JAPAN) (4 arms): Exercise + MFGM, exercise+ placebo,  MFGM, Placebo

The exercise group included twice weekly exercise for 3 months  including warm-up, balance, strengthening, 
gait training, and cool-down. 

The Milk Fat Globule Membrane (MFGM) supplementation group was provided with supplements in pill form 

The placebo group got a pill that followed the same protocol as the MFGM group but the pills consisted of 
different composition. 



Exercise plus nutrition interventions 
continued

Kwon (JAPAN) (3 arms): exercise + nutrition, exercise, and control (usual care)

The group exercise program was once weekly and consisted of warm-up/stretching, exercises aimed at 
improving strength and balance, and cool down. 

The nutrition program was based on acquiring healthy eating habits focused on strengthening muscles through 
cooking practice using ingredients rich in protein and vitamin D. 

Tarazona (SPAIN) (2 arms): It was a multicomponent exercise program (MEP) (including endurance, strength, 
coordination, balance and flexibility exercises) and control

5 days a week for 24 weeks a group session of proprioception and balance, aerobic training, strength training 
and stretching. The exercises including upper and lower body.  All participants who had low plasma calcidiol
levels were given supplements (based on their actual level) for 3 months and after 3 months they received 
1200 mg calcium and 800 IU calciferol daily. 

All participants received nutrition information to have a minimal protein intake of 0.8 g/kg. 

Control group received usual care. 



Prehabilitation program 
Gill (USA) : a six-month prehabilitation program, a home based program including a PT 
assessment and they also had a environmental assessment of the home. Based on the 
assessments a plan was developed that included bed mobility, transfers, indoor gait, outdoor 
mobility, use of assistive devices properly and environmental recommendations. Progressive 
competency based exercises were developed for ROM, balance, muscle conditioning and 
strengthening. 

The Control group participants received a monthly visit of 45-60 min from a health educator on 
general health topics and health promotion based on healthy people 2000 recommendations 
(US department of and Human Services report). 



Comprehensive assessment
Gustafsson (SWEDEN) (3 arm study): preventative home visit, multi-professional senior group meetings with 
one follow-up home visit and control group (usual care)  

Senior meetings and one follow-up home visit: This intervention comprised of a 4 week educational senior 
meeting with no more than 6 participants in each group. 

Preventative home visit:  was a single home visit made by a nurse, a physiotherapist, a qualified social worker or 
an occupational therapist. 

Cameron (AUSTRALIA) (2 arm study): geriatric assessment group and control group (usual care) 

The Intervention group received a multifactorial intervention addressing their frailty characteristics assessed at 
baseline. Case management and weekly case conferences were carried out. 

Li  (TAIWAN) (2 arm study): geriatric assessment group and control group (usual care)

A Comprehensive Geriatric Assessment was conducted followed by care based on the assessment results in the 
community-hospital. The care was directed by 2 geriatricians tailored to the individual needs. 



Home modifications
Mitoku (JAPAN): Home modifications were made based on frailty checklist 186 
(34%) and the most common ones were corridors (22%), followed by restrooms 
(20%), bathrooms (17%) and entrances (13%). The modifications included 
addition of handrails (90%),  elimination of differences in floor heights (44%) and 
changing the toilet seat (20%)



Nutritional, physical and cognitive and 
combination intervention
Ng  (SINGAPORE) (5 arms): nutrition, cognitive training, physical training, combined and 
placebo

The physical group strength and balance exercises twice weekly for 12 weeks followed by 12 
weeks of home-based exercises. 

Nutrition: Fortisip Multifibre formula and iron, folate, vit B6 and vit B12 , calcium and vit D 
supplements for 24 weeks. 

Cognitive intervention: weekly 2hr training to stimulate memory (short-term), and improve 
attention and information-processing skills as well as reasoning and problem solving capacity. 
From week 13-24 they received a 2 hr booster session. 

The participants in the combination intervention group received all of the three individual 
interventions. 



Exercise vs control interventions:
Significant reversal in frailty (Kim, Kwon, Chan and Tarazona) in short term. 
Greater effects of the combination interventions. 

Long term results still significant 2/4 studies (Kim and Tarazona)

Exercise plus nutrition interventions: 

Significant reduction in the number of frailty markers (Cesari, Binder, 
Gine-Garriga and Yamada) for short-term results and long-term results (up 
to 12 months) 

Results



Comprehensive assessment study 
findings
Statistically significant lower prevalence of frailty in 1 study 
(Cameron)

No statistically significant differences in 2 studies (Li, Gustafsson)



More results
Prehabilitation findings: Reduction in frailty significant at 7 and 12 months 
(Gill) 

Home modification findings: No significant findings

Physical activity, nutrition and cognitive intervention: Significant reduction 
in frailty (largest reduction in combination intervention) (Ng) 



Adherence to interventions
Not for all interventions adherence rates are available 

Exercise

Cesari: 70% in both groups

Binder: 100% (3 exercise sessions per week for 9 months)

Giné-Garriga: 76%

Gill: 73%-79% for various exercises



Adherence to interventions
Combination

Chan: Completion of the intervention was poor, 11/55 EN group  attended >50% of sessions and 
16/57 completed PST sessions

Tarazona: 77.% of participants in intervention group had 3-6 hrs per week exercise

Attendance of 50% was associated with an OR of reduction in frailty of 4.4 (95% CI 1.2-16.0) and a 
number needed to treat of 3.2 (2.0-4.5)

Ng: mean compliance for  combination 88%, 91% nutrition, 85% exercise and 79% cognitive training

Assessment

Gustafsson 97% of participants attended all senior meetings 

Cameron: adherence ranged form 26-50%



Adverse events
Most studies did not report any adverse events

Exercise

Giné-Garriga: no adverse events

Binder: 2 shoulder injuries in the exercise group

Cesari Adverse events PA group: 2 life threatening events, 17 hospitalizations and 6 abnormal 
labs control (successful aging group) 1 life threatening event, 27 hospitalizations and 5 abnormal 
labs

Combination Ng: 2 participants with discomfort with exercise regimen

Prehab Gill: adverse event rate was same in intervention and control group 

Assessment Gustafsson: no adverse events



Grey Literature
Theses: no new findings

Policies:

Canadian Government

Manitoba 2013-Senior centres older adults (to promote health and encourage active and healthy 
aging)

British Columbia  2012 Strategies and Actions for Independent Living (SAIL) program. This includes 
staff training, client calendar, fall report form and database, checklist and action plan, SAIL home 
activity program



Grey literature 
EUROPEAN COMISSION:

Key initiatives; Active and healthy ageing; Action group A3: prevention of functional decline and frailty

Several reports available at http://ec.europa.eu/research/innovation-union/index_en.cfm?section=active-
healthy-ageing&pg=documents

Prevention and Early Diagnosis of Frailty and Functional Decline, both Physical and Cognitive, in Older People 
http://ec.europa.eu/research/innovation-union/pdf/active-healthy-
ageing/a3_achievements_2015.pdf#view=fit&pagemode=none

Prevention of functional decline and frailty http://ec.europa.eu/research/innovation-union/pdf/active-healthy-
ageing/gp_a3.pdf#view=fit&pagemode=none

http://ec.europa.eu/research/innovation-union/index_en.cfm?section=active-healthy-ageing&pg=documents
http://ec.europa.eu/research/innovation-union/pdf/active-healthy-ageing/a3_achievements_2015.pdf%23view=fit&pagemode=none
http://ec.europa.eu/research/innovation-union/pdf/active-healthy-ageing/gp_a3.pdf%23view=fit&pagemode=none


Stakeholder Consultation
The number one concern expressed by all was the reliance on biomedical model of frailty and 
thus the way frailty was measured and its corresponding interventions which focused almost 
exclusively on the physical function of the individual.  

Because of this view point, the major outcomes of the studies reviewed focused on function and 
the performance of activities of daily living.   

Stakeholders commented that focusing only on the physical definition of frailty was too narrow 
and that using a broader definition might help to enhance additional areas of frailty such as 
cognitive, social and psychological frailty.



Stakeholder Consultation
In terms of the assessment of frailty, most of the measures were objective – weight loss, grip 
strength, however, stakeholder felt the assessment of frailty would benefit from the inclusion of 
a more subjective method (mood, QOL), and also include the perspective of the caregiver. 

Stakeholders spoke about the stigma regarding frailty and that is should be addressed as very 
few people want to be considered in this cohort which makes inviting them into possible 
programs to enhance their abilities or prevent their decline difficult.



Stakeholder Consultation
In terms of the interventions that were described in the review, one caregiver spoke for the 
need to focus on the process of assisting frail elders to actually follow through on physical 
regimes as prescribed.  

Creativity should be involved in all listed interventions in order to increase motivation and 
engagement of participants (ie. involve children and teenagers with elderly).  

As well an over reliance on caregivers and family to assist with delivering or motivating the 
person who is frail should be considered carefully as they have already assumed many 
responsibilities among the care of people with disabilities.



Conclusions
Multimodal interventions that included exercise and nutrition seemed to be 
most effective

Comprehensive assessment with tailored care plan/case management alone was 
less often effective in this population

All studies focused on reducing frailty and included pre-frail or frail participants 

While frailty is considered to by a multidimensional syndrome, many 
intervention studies have addressed 1-2 domains in the intervention. 



Recommendations for future research
Enhance the quality of reporting to include randomization and allocation concealment, response 
rates, details of statistical analyses and trial registration number

Report number and type of chronic conditions/ comorbidities 

Need to include more older adults with cognitive impairment as several studies had quite “high” 
levels of cognitive function as cut-off criteria for enrollment in the study

No study had involved caregivers (who may benefit of the intervention as well as many face 
health risks due to prolonged caregiving) 

Cognitive rehab for community dwelling older persons need to be studied 

Study of comprehensive assessment combined with exercise and nutrition needed



Questions?

Contact information: 

Martine.puts@utoronto.ca

Kathy.mcgilton@uhn.ca
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Survey and Future Webinars

Upcoming webinars – register on twitter @CFN_NCE
Wednesday, August TBD at 12 noon ET

Sex differences in ICU admission: role of social support factors – results 
of CFN-funded Core Research Program Grant – Allan Garland, University 
of Manitoba

Wednesday, September 7, 2016 at 12 noon ET
Raise level, quality of EOL discussion; build community care capacity for 
LGBT elderly – results of CFN-funded Catalyst Research Program Grant –
Brian de Vries and Gloria Gutman, Simon Fraser University

Brief survey will pop up on your screen within next few 
seconds. Your responses provide us with feedback on 
how we can improve the webinar series.

Webinar slides & video available after the webinar at: 
cfn-nce.ca/news-and-events/webinars
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