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Abstract This narrative review was conducted to provide

an overview of the variety of interventions aimed at dis-

ability prevention in community-dwelling frail older per-

sons and to summarize promising elements. The search

strategy and selection process found 48 papers that met the

inclusion criteria. The 49 interventions described in these

48 papers were categorized into ‘comprehensive geriatric

assessment’, ‘physical exercise’, ‘nutrition’, ‘technology’,

and ‘other interventions’. There is a large diversity within

and between the groups of interventions in terms of con-

tent, disciplines involved, duration, intensity, and setting.

For 18 of the 49 interventions, significant positive effects

for disability were reported for the experimental group.

Promising features of interventions seem to be: multidis-

ciplinary and multifactorial, individualized assessment and

intervention, case management, long-term follow-up,

physical exercise component (for moderate physically frail

older persons), and the use of technology. Future

intervention studies could combine these elements and

consider the addition of new elements.

Keywords Frail older persons � Disability prevention �
Review � Frailty � Activities of daily living

Introduction

Frail older persons people are at much higher risk of dis-

abilities, hospitalization, institutionalization, and death,

compared with their age-matched non-frail counterparts

(Aminzadeh et al. 2002; Espinoza and Walston 2005; Fried

et al. 2004a; Storey and Thomas 2004). In scenarios that

predict future health service delivery in the Western world,

the rapid increase in frail older persons is seen as one of the

major challenges to health care (Hooi and Bergman 2005;

Markle-Reid and Browne 2003; Slaets 2006). There has

been an exponential rise in the use of the term ‘frailty’ in the

literature (Hogan et al. 2003). Markle-Reid and Browne

(2003) reported substantial disagreement in the literature as

to how frailty is defined and measured. The debate has

focused on whether frailty should be defined purely in terms

of biomedical factors or whether psychosocial factors

should be included as well (Lally and Crome 2007). From

their literature reviews, Levers et al. (2006) as well as

Aminzadeh et al. (2002) conclude that most definitions of

frailty do include the idea of loss of age-related reserve

capacity, though differences exist regarding other factors

contributing to frailty. Despite a lack of consensus about the

definition of frailty, a growing number of intervention

studies for frail older persons are reported, implying that

interventions can be targeted at frail older persons inde-

pendent of specific diseases. Disability, defined as experi-

enced difficulty in performing activities in any domain of
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life (Jette 2006), is generally considered as one of the major

adverse outcomes of frailty. Prevention of disability in frail

older persons is seen as a priority for research in geriatrics

(Ferrucci et al. 2004) and can lead to the maintenance of

quality of life and reduced health care costs (Cutler 2001).

Several systematic reviews are available, which focus on

specific categories of interventions for frail older persons,

e.g., comprehensive geriatric assessment (Wieland 2003),

after-care (Bours et al. 1998), or respite care (Mason et al.

2007). No overview is available, however, which provides

an extensive overview of the content of the full range of

existing programmes for community-living frail older per-

sons that are aimed at the prevention of disability. The

present study is a narrative review covering a wide range of

programmes for community-dwelling frail elderly. The

primary aim of the study is to provide an overview of the

type of interventions studied in randomized or controlled

clinical trials regardless of other aspects of their methodo-

logical quality. In order to develop future effective inter-

ventions aimed at disability prevention lessons can be

learned from such studies. Therefore, the secondary aim of

the review is to summarize promising components for future

interventions from studies that reported significant effects.

Methods

Search strategy

On March 3, 2008 the databases PubMed, the Cochrane

Central Register of Controlled Trials (CENTRAL), and

CINAHL were searched for randomised controlled clinical

trials by use of the words ‘frail*’, ‘vulnerable’, ‘at risk’,

‘high risk’, ‘low functioning’, and the MESH terms

‘chronic disease’ and ‘disabled persons’ in combination

with the MESH term ‘aged’. Search terms for outcomes

focused on disability measures and included terms like

‘disabil*’, ‘functional decline’, ‘functional capabilit*’,

‘functional performance’, ‘independen*’, and MESH terms

‘activities of daily living’, ‘quality of life’, and ‘well

being’. In order to restrict the search to interventions that

targeted community-dwelling older persons, terms like

‘home*’, ‘in-home*’, ‘communit*’, ‘independent living’,

and MESH term ‘primary care’ were added. Additionally,

studies were identified by a manual search of reference lists

from relevant papers. The search was restricted to articles

in English, Dutch, and German. There was no restriction on

type of intervention or year of publication.

Selection criteria

Inclusion criteria were set for study population, outcome

measure, and design. Randomised and controlled clinical

trials specifically aimed at community-dwelling frail older

persons were included. No restrictions were set concerning

the definition of frailty. As frailty points to an increased

risk of adverse outcomes, only studies that specified the

criteria used to operationalise the increased risk were

included. Studies that used physical markers to include

participants were included as well as studies that used a

combination of factors (multifactorial perspective on

frailty) as inclusion criteria. Exclusion criteria for the

population concerned the selection of participants solely

based on age, age and fall incidents, and age and having

one chronic disease.

Disability was used as the outcome measure (regardless

of whether it was used as a primary or secondary outcome)

and defined as difficulty experienced in performing activ-

ities (Jette 2006). Avlund (2004) found that most current

studies of disability among older persons focus on the

ability to carry out activities of daily living. In this review,

studies reporting measurements of Activities of Daily

Living (ADL) or Instrumental Activities of Daily Living

(IADL) were included.

Data extraction and analysis

A first selection of relevant studies was made by RD on

title-level with a conservative approach, meaning that in

case of doubt an article would always be screened on

abstract-level. The second (abstract-level) and third selec-

tion phases (full-text level) were independently undertaken

by two reviewers (RD and SM) scoring ‘relevant’, ‘doubt’,

or ‘irrelevant’ on forms. In case of inconsistencies, the

reviewers discussed their scores. Consensus on ‘irrelevant’

led to the exclusion of an article. On several occasions, the

reviewers asked for the involvement of a third party (EvR)

to reach consensus.

The same two reviewers performed the data extraction

with respect to aims, target population, design, care disci-

plines involved, and content of the interventions. Further-

more, follow-up and reported effectiveness on disability

were retrieved from the articles. Assessment of the meth-

odological quality of studies was not performed, as the

primary aim was to provide an overview of the type of

interventions reported for community-dwelling frail older

persons. The research team (RD, SM, EvR, LdW, WvdH)

discussed ways of categorizing the studies based on

descriptions common in geriatric literature. As this review

intends to provide an overview of the content of inter-

ventions, it was decided to categorize the interventions

according to their intervention characteristics. Interven-

tions were classified into ‘comprehensive geriatric assess-

ment (CGA)’, ‘physical exercise’, ‘nutrition’, ‘assistive

technology’, and ‘other interventions’. Studies that repor-

ted significant effects in favor of the experimental group on
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ADL or IADL measures were further explored (by RD and

SM) to identify intervention elements that might explain

successful outcomes.

Results

Four thousand, six hundred and forty-five articles were

identified in the literature search. After screening of the

titles, 170 studies were considered relevant for further

screening on abstract-level. Of these, another 63 studies

were excluded, because they did not meet the inclusion

criteria (Fig. 1). In the next phase, the screening of 107 full-

text articles resulted in the exclusion of 59 studies. Of these,

21 were excluded as they did not meet the criteria for

population characteristics; 14 did not meet the criteria for

the outcome measure (disability), and 14 failed owing to

study design. Forty-eight studies, describing 49 interven-

tions, were included. Among these, 26 interventions were

categorized as ‘comprehensive geriatric assessment

(CGA)’, 12 as ‘physical exercise’, 3 as ‘nutrition’, 2 as

‘assistive technology’, and 6 were classified as ‘other

interventions’. All studies were published between 1986

and 2008. There is a large variation in the criteria that

studies used to include frail older persons (see Table 1).

Physical frailty markers are more common as inclusion

criteria in physical exercise programs, while more complex

interventions (CGA) generally use a combination of factors,

taking a multifactorial perspective on frailty. All 48 studies

met the inclusion criterion to measure disability by using

measurements on ADL or IADL. However, disability was

not the primary outcome measure for all studies. Eleven

studies did perform a long-term follow-up measurement

(C6 months after the end of the intervention). For nine

studies information on follow-up was lacking.

Intervention characteristics

Comprehensive geriatric assessment (N = 26)

Comprehensive geriatric assessment (CGA) has been

defined as ‘a multidimensional, often interdisciplinary,

diagnostic process intended to determine a frail older per-

son’s medical, psychosocial, and functional capabilities

and problems, with the objective of developing an overall

plan for treatment and long-term follow-up’ (Rubenstein

et al. 1989). For this review, the included CGA studies

were further divided into transmural care and community-

based care. In the latter, a distinction was made between

studies in which assessment was followed by referrals or

recommendations and studies where assessment was

directly followed by treatment and care.

Transmural care (N = 7)

In this review, transmural care points to interventions in

which clients were identified and assessed during admis-

sion to the hospital setting. After discharge, client referrals

4645 potentially relevant titles 

170 potentially relevant abstracts 

 4475 titles from database search excluded due 
to not meeting one or more inclusion criteria 

107 potentially relevant papers 

63 abstracts excluded due to: 
- duplicate abstract (n = 6) 
- additional report on dataset (n = 2) 
- population characteristics (n = 11) 
- no disability outcome (n = 24) 
- study design (n = 20) 

48 papers meeting inclusion criteria 

59 papers excluded due to: 
- duplicate abstract (n = 4) 
- additional report on dataset (n = 3) 
- population characteristics (n = 23) 
- no disability outcome (n = 14) 
- study design (n = 15) 

Fig. 1 Progress of search for

relevant trials
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were made and interventions were delivered in the com-

munity. In the seven studies, assessment was performed by

a nurse practitioner (McCusker et al. 2001; Naylor et al.

1999; Siu et al. 1996), a physician (Hughes et al. 1990), or

an interdisciplinary team (Burns et al. 1995, 2000; Oktay

and Volland 1990; Rubin et al. 1993) focusing on a variety

of physical, mental, medical, and social factors. Usually,

the assessment was followed by a team meeting leading to

an individualized treatment plan and a variety of actions,

e.g., referrals (McCusker et al. 2001) and recommendations

to the general practitioner (Siu et al. 1996), home visits by

a nurse practitioner (Naylor et al. 1999) or several disci-

plines (Hughes et al. 1990; Oktay and Volland 1990; Siu

et al. 1996) and long-term outpatient comprehensive care

by a geriatric clinic (Burns et al. 1995, 2000; Rubin et al.

1993). Nursing interventions targeted, for example, medi-

cations, symptom management, diet, activity, sleep, med-

ical follow-up, and emotional status (Naylor et al. 1999).

The interdisciplinary team in the studies by Burns et al.

(1995, 2000) focused on functional limitations, gait

impairment, incontinence, polypharmacy, depression,

cognitive impairments, and caregiver needs.

Out of the seven transmural care interventions, one study

reports significant effects in favor of the experimental group

(McCusker et al. 2001). Pointing out effective elements is

difficult. In the study by McCusker et al. (2001), a two-step

screening approach including the ISAR screening tool was

used. This screening tool, specifically designed and evalu-

ated for identifying seniors at high risk, might have increased

the efficacy of the selection of participants.

In the study by McCusker et al. (2001), treatment was

individualized and frail older persons were seen by a

variety of disciplines. Referrals were made to the physi-

cian, local community, health centre, geriatric outpatient

clinic, and other community services. Comparable features,

however, are present in the other CGA ‘transmural care’

studies that did not report effectiveness on disability.

Community-based care: assessment followed by referrals

and recommendations (N = 4)

Eligible participants for these four studies were identified

by a self-administered postal questionnaire (Robichaud

et al. 2000; Hebert et al. 2001), telephone interview

(Silverman et al. 1995), or an interviewer-assisted self-

administered screening (Reuben et al. 1999). Extensive

assessment was performed by a nurse during home visits

(Hebert et al. 2001; Robichaud et al. 2000) or by a team in

community-based clinics (Reuben et al. 1999; Silverman

et al. 1995). Medication, mood, cognition, vision, hearing,

blood pressure, gait and balance, orthostatic hypotension,

environmental risk of fall, malnutrition, incontinence, and

social support were part of the assessment in the studies by

Hebert et al. (2001) and Robichaud et al. (2000). In all

studies, the assessment was followed by recommendations to

the general practitioner. In the study by Hebert et al. (2001)

and Robichaud et al. (2000), recommendations to other

health professionals were also made and bi-monthly or

monthly phone follow-up interviews took place (Hebert et al.

2001; Robichaud et al. 2000). In the study by Silverman et al.

(1995), the treatment plan was discussed with the frail older

person and family. Preparation of the frail older person and

caregiver for the meeting with the general practitioner was

part of the intervention in the study by Reuben et al. (1999).

Out of these four community-based CGA studies, only

the study by Reuben et al. (1999) found significant dif-

ferences in disability in favor of the experimental group.

The near-significant effect that Robichaud et al. (2000)

found did not reach significance in the study by Hebert

et al. (2001) in the evaluation of the same intervention

among a larger group of participants. As all other three

interventions have similar features to those of Reuben et al.

(1999), elements that produce effectiveness in this type of

CGA cannot be identified.

Community-based care: assessment followed

by treatment (N = 15)

\Two out of 15 studies are about the same intervention

(Engelhardt et al. 1996; Toseland et al. 1996). All inter-

ventions were delivered by an interdisciplinary team con-

sisting of at least two disciplines. Members of the

interdisciplinary team were, for example, general practi-

tioners, geriatricians, nurses, nurse practitioners, social

workers, allied health professionals, or medical specialists.

The core of the intervention was mainly delivered by pri-

mary care professionals. Professionals working in institu-

tions, for example, a geriatric clinic, were, however, often

involved in the assessment and the development of the

treatment plan, including referrals and recommendations. In

addition, they could be consulted about the delivery of

supplementary treatment if needed. In many interventions,

one person from the interdisciplinary team, often a nurse

(practitioner), had the role of a case-manager (Bernabei

et al. 1998; Gagnon et al. 1999; Landi et al. 2001; Markle-

Reid et al. 2006; Melin and Bygren 1992; Melis et al. 2008;

Phelan et al. 2004; Rubenstein et al. 2007). The case-man-

ager was responsible for planning, coordination, monitor-

ing, and evaluation of assessment and treatment. The

assessment in the 15 studies focused on medical conditions

and general status of the participants (functional, psycho-

social, cognitive, affective, and nutritional), personal

resources and preferences, caregiver’s capabilities, and

other environmental factors. The focus of the interventions

varied strongly across studies. Issues covered were falls,

balance, urinary incontinence, functional impairment,
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depression, cognitive deficits, nutrition, mobility, medica-

tion, social support, service use, communication, environ-

mental aspect, and financial needs.

Nearly all interventions were delivered in an individual

format, except for Phelan et al. (2004), who combined

individual sessions with group sessions (exercise and self-

management classes). Home visits (Williams et al. 1987;

Bernabei et al. 1998; Rockwood et al. 2000; Landi et al.

2001; Melis et al. 2008), telephone calls (Rubenstein et al.

2007), or a combination of both (Melin and Bygren, 1992;

Phelan et al. 2004; Gitlin et al. 2006; Markle-Reid et al.

2006) are repeatedly used. In three studies, assessment and

treatment were done in a (geriatric) clinic (Cohen et al. 2002;

Engelhardt et al. 1996; Toseland et al. 1996). Two studies

combined clinic visits, home visits, and telephone contacts

(Boult et al. 2001; Rubenstein et al. 2007).

Out of 15 CGA studies, 9 studies report significant dif-

ferences in disability in favor of the experimental group

(Bernabei et al. 1998; Boult et al. 2001; Cohen et al. 2002;

Gitlin et al. 2006; Landi et al. 2001; Markle-Reid et al. 2006;

Melin and Bygren 1992; Melis et al. 2008; Phelan et al.

2004). There are some features that promising interventions

have in common. Out of the nine studies, seven studies report

the use of an individualized treatment plan that is based on a

multidimensional assessment (Bernabei et al. 1998; Boult

et al. 2001; Cohen et al. 2002; Gitlin et al. 2006; Landi et al.

2001; Melin and Bygren 1992; Melis et al. 2008). A case-

manager had a key role during the intervention process in six

out of nine effective studies (Bernabei et al. 1998; Landi et al.

2001; Markle-Reid et al. 2006; Melin and Bygren 1992;

Melis et al. 2008; Phelan et al. 2004). Regular team meetings

were applied in four studies (Bernabei et al. 1998; Cohen

et al. 2002; Melin and Bygren 1992; Melis, et al. 2008). In

seven out of the nine studies, ongoing assessment, evalua-

tion, and monitoring are described as a feature of the inter-

vention (Bernabei et al. 1998; Boult et al. 2001; Gitlin et al.

2006; Landi et al. 2001; Markle-Reid et al. 2006; Melis et al.

2008; Phelan et al. 2004). Therefore, a combination of home

visits and telephone contacts is often used (Gitlin et al. 2006;

Markle-Reid et al. 2006; Melin and Bygren 1992; Phelan

et al. 2004; Rubenstein et al. 2007). Out of nine studies, four

interventions also intervene in factors in the social and

physical environments of frail older persons (Boult et al.

2001; Gitlin et al. 2006; Markle-Reid et al. 2006; Melis et al.

2008). Health education is applied in four interventions

(Boult et al. 2001; Gitlin et al. 2006; Markle-Reid et al. 2006;

Melis et al. 2008; Rubenstein et al. 2007). A complication in

drawing conclusions about elements that contributed to

effectiveness is the presence of identical features in the six

clinical trials that did not show any differences for disability

(Engelhardt et al. 1996; Gagnon et al. 1999; Rockwood et al.

2000; Rubenstein et al. 2007; Toseland et al. 1996; Williams

et al. 1987). There is, however, some indication that case

management, individualized treatment, multidimensional

assessment, and ongoing evaluation and monitoring are

relevant features in this type of CGA interventions. A com-

bination of home visits and telephone contacts and regular

team meetings seems to be promising. Health education may

also be an important component for future interventions.

Physical exercise programmes (N = 12)

Twelve studies describing physical exercise interventions

were found. Physical exercise interventions for community-

dwelling frail older persons show a large variation in con-

tent, duration, intensity, balance between supervised and

non-supervised sessions, and level of individualization.

Five interventions were single-component, focusing mainly

on lower extremity strength (Boshuizen et al. 2005; Chan-

dler et al. 1998; Jette et al. 1999; Latham et al. 2003; Ota

et al. 2007). The other seven were multi-component,

addressing a variety of physical parameters such as endur-

ance, flexibility, balance, and strength (Binder et al. 2002;

Chin A Paw et al. 2001; Gill et al. 2002; King et al. 2002;

Luukinen et al. 2006; Timonen et al. 2006; Worm et al.

2001). All interventions were offered by professionals in

physical exercise, mostly physical therapists. In most

studies, participants performed at least three exercise ses-

sions a week (Binder et al. 2002; Boshuizen et al. 2005;

Chandler et al. 1998; Gill et al. 2002; Jette et al. 1999; King

et al. 2002; Latham et al. 2003; Luukinen et al. 2006;

Timonen et al. 2006; Worm et al. 2001). Strength training

was usually comprised of a number of exercises for

improvement of lower body strength using weights (Latham

et al. 2004), elastic bands (Boshuizen et al. 2005; Chandler

et al. 1998; Jette et al. 1999), or training machines (Ota et al.

2007). Among the multi-component exercise programmes,

three addressed several parameters in all exercise sessions

(Luukinen et al. 2006; Timonen et al. 2006; Worm et al.

2001). These also belong to the shortest multicomponent

exercise programmes (10–12 weeks). The longest multi-

component programmes lasted 9 months (Binder et al.

2002), 12 months (Gill et al. 2002), and 18 months (King

et al. 2002). In two studies (Binder et al. 2002; King et al.

2002), different phases (respectively, 3 or 6 months) were

distinguished with a focus on specific physical parameters

in each phase. The content of the programme of Gill et al.

(2002) was more individualized, as the outcomes of an

extensive assessment directed the programme. Among the

physical exercise programmes, there is a large difference

between the number of supervised and non-supervised

sessions. For example, Binder et al. (2002) report a total of

108 supervised sessions, while Jette et al. (1999) report only

two home visits by a physical therapist. The participants

exercised non-supervised, supported by techniques to

enhance adherence (Jette et al. 1999).
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Out of 12 physical exercise programmes, 4 report signifi-

cant positive effects for disability. Of the single-component

physical exercise programmes (n = 5), one reports positive

effects. Jette et al. (1999) found evidence for the effect of

resistance training using elastic bands. For three (out of

seven) multi-component programmes, significant positive

effects are reported on the disability outcome (Binder et al.

2002; Gill et al. 2002; Worm et al. 2001). In these three

studies, older persons were included according to physical

frailty indicators, and programmes were relatively intensive

with at least three exercise sessions per week. Binder et al.

(2002) included only moderate physically frail older persons;

Gill et al. (2002) found that only moderate physically frail

older persons benefited from their intervention.

Nutrition (N = 3)

Studies that investigated the effect of single nutritional

interventions focused on macronutrient status (nutrient-

dense protein-energy liquid: Payette et al. 2002), micro-

nutrient status (fruits and dairy products enriched with

vitamins and minerals: Chin A Paw et al. 2001) or both

(meals and snacks providing 100% of macro- and micro-

nutrient requirements: Kretser et al. 2003). In the study by

Kretser et al. (2003) participants received 21 meals and 14

snacks every week for 6 months, accounting for most of

the daily nutritional intake. In Chin A Paw et al.’s study

(2001), frail older persons were asked to eat the products in

addition to their daily diet or as a replacement (for

17 weeks). In Payette et al. (2002), the liquid product was

an addition to the usual daily dietary intake for 16 weeks.

Additional support included monthly home visits by die-

ticians and a phone call every 2 weeks with nutritional

counseling and encouragement (Payette et al. 2002) or

daily additional phone calls from older adult volunteers to

provide a measure of safety and socialization (Kretser et al.

2003). Despite an observed effect on total energy intake

(Payette et al. 2002) and weight gain (Kretser et al. 2003;

Payette et al. 2002), none of the three nutritional inter-

vention studies (Chin A Paw et al. 2001; Kretser et al.

2003; Payette et al. 2002) report evidence for the effect of

nutritional interventions on disability.

Technological interventions (N = 2)

Environmental adaptations are often part of the multifac-

torial and multidisciplinary programmes described under

CGA. Two reports were found on the effect of single as-

sistive devices and home modifications (Mann et al. 1999)

and smart technology on disability (Tomita et al. 2007). In

the study by Mann et al. (1999), an occupational therapist

performed a comprehensive functional assessment of the

person and the home followed by recommendations for

assistive devices and/or home modifications. Participants

were trained in the use of the devices and follow-up con-

tinued with assessment and provision of assistive technol-

ogy as needs changed. Over about 18 months computer and

internet facilities were provided to the participants in the

study by Tomita et al. (2007). A computer engineer

adapted the computer to ensure was a good fit with its

users. Furthermore, smart technology, like door and win-

dow sensors, motion sensors, and remote control for lamps

and radio, was installed. The level of automatization was

determined by the participants’ desire and the capacity of

the house. Participants received instruction from a geriatric

nurse who was a specialist in computer instruction.

Both studies (Mann et al. 1999; Tomita et al. 2007)

report significant differences on disability in favor of the

experimental group. In both interventions, there is an

emphasis on the adaptation of technology toward the needs

of the frail older persons and on intensive instruction in the

use of devices.

Other interventions (N = 6)

In this group, six interventions are described. Latham et al.

(2003) studied the effect of Vitamin D. Participants in the

experimental group received 1.25 mg calciferol. Giannini

et al. (2007) focused on the effect of home care attendance

(between 4 and 24 h) by professionals with training in the

care of frail older persons. In two studies (Beck et al. 1997;

Scott et al. 2004), the intervention consisted of monthly

group meetings (over 12 months) with a physician and a

nurse. The meetings focused on health promotion and

control. One intervention (Ollonqvist et al. 2008) contains

three inpatient rehab periods with individual and group

sessions plus home activation days and home visits for

personal hygiene and assistive devices. Liang et al. (1986)

used a stepped-up treatment (on top of nursing and social

services) provided by a physician and physical therapist

focusing on assistive devices and home modification and

supervised exercises.

Out of the six interventions, Giannini et al. (2007) report

significant positive effects on disability in favor of the

experimental group. They describe how the home care

attendance, provided by a nurse trained in the care of frail

older persons, was delivered according to a programme

established by a Geriatric Evaluation Unit. Specific fea-

tures of this programme are lacking.

Discussion

This review offers a comprehensive overview of the con-

tent of interventions targeted at disability prevention in

community-dwelling frail older persons. In total, 48
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clinical trials evaluating 49 interventions aimed at disability

prevention were identified. The majority of trials in 46

RCTs and 2 CCTs were conducted in the field of compre-

hensive geriatric assessment (CGA) (n = 26). Studies of

physical exercise programmes are the second largest group

of interventions (n = 12). There is a small number of

studies that specifically focuses on the effect of technology

(n = 2) or nutrition (n = 3) on disability in community-

living frail older persons. Both environmental adaptations

and nutrition, however, are frequently mentioned as part of

the CGA studies. The results show a large diversity within

and between the groups of interventions in terms of content,

disciplines involved, duration, intensity, and setting.

The reported effectiveness of interventions is not con-

sistent. Only 18 of the 49 interventions reported significant

positive effects for disability for the experimental group.

As most studies did not include long-term follow mea-

surement, the preventive potential of interventions remains

unclear for the time period after the completion of the

intervention.

The most promising findings were found for technology

(but only two studies), CGA ‘assessment followed by

treatment’ (9 out of 15 studies) and, to a lesser extent,

physical exercise programmes (4 out of 12).

Technology, adapted to the needs of the frail older

persons and well-taught, may be very effective in pre-

venting disability in community-dwelling frail older per-

sons, though more research is needed in this area.

Most trials were conducted in CGA, but the reported

effectiveness of CGA for community-dwelling frail older

persons is inconsistent. Comparable findings are reported

in previous reviews on CGA (Beswick et al. 2008; Wieland

2003; Wieland and Hirth 2003). Individualized, multifac-

torial and multidisciplinary assessments and interventions,

case management, and ongoing monitoring (long-term

management) seem to be essential elements for effective

CGA.

The mixed results of physical exercise programmes

hamper the identification of effective elements. There is,

however, some indication that multi-component high

intensive physical exercise programmes may be promising,

especially for moderate physically frail community-

dwelling older persons.

This overview has some limitations. The use of the term

frailty in the literature is relatively new. Although refer-

ence lists were checked, a limitation of this overview is that

older studies might not have been identified as we searched

with terms for frailty and its synonyms. Another risk in

terms of publication bias is the selection of 4,602 studies

on title-level that may have resulted in the exclusion of

relevant articles. Only randomised and controlled clinical

trials were selected as we considered these as a (minimal)

standard for quality. Some caution in interpretation of

results is warranted as the methodological quality of the

studies was not assessed. Furthermore, we analyzed the

results in a qualitative way. As a consequence effect sizes

of interventions were not calculated or taken into account.

And last, owing to small sample sizes, trials may have been

underpowered to detect differences in the self-reported

measures for disability.

Recent literature on disability development suggests that

disability is multifactorial in nature. Stuck et al. (1999)

reported that risk factors for developing disability in

community-dwelling elderly are cognitive impairment,

depression, comorbidity, increased and decreased body

mass index, lower extremity functional limitation, low

frequency of social contacts, and low level of physical

activity. Femia et al. (2003) suggest that although disease

conditions and physical impairments are as risk factors

strongly related to an individual’s ability to carry out

activities of daily living, other factors like the beliefs about

one’s health (e.g., subjective health), motivation and self-

efficacy are potentially as important as the ability to per-

form them. Therefore, it seems that a combination of risk

factors and other factors plays a role in the development of

disability implying that disability prevention in frail elderly

is complex.

In view of this complexity, the Dutch National Health

Council recently pointed out the need for research on

‘function-oriented prevention’. The Health Council states

that knowledge of the effectiveness of preventive inter-

ventions on disability is fragmented, heterogenic, and still

lacking in a variety of areas (Health Council of the Neth-

erlands 2009).

How might the findings of this overview influence future

interventions for community-dwelling frail older persons?

In the light of this overview, future interventions may be

directed toward tailor-made, multidisciplinary and multi-

factorial interventions, with individualized assessment and

interventions conducted by a (primary) care team, involv-

ing case management, and long-term follow-up. These

tailor-made programmes may include a physical exercise

component for moderate physically frail older persons and

a technology component tailored to the needs of the clients.

Several new elements might be added to future inter-

ventions. For example, technology for monitoring health

conditions and enhancing compliance and communication

between health professionals and clients is available and

can be incorporated in interventions for frail older persons

(Botsis and Hartvigsen 2008). Techniques for enhancing

self-management abilities in the older persons have been

described in several studies (Frieswijk et al. 2006; Lamers

et al. 2006) and seem applicable to, and promising for,

community-dwelling frail older persons. A systematic

approach toward enabling community-dwelling frail older

persons to be engaged in meaningful social and productive
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activities might also be effective to prevent disability, as it

fosters natural motivation and self-efficacy in older per-

sons. Recent studies show the potential of meaningful

activities as a core of preventive programmes (Fried et al.

2004b; Graff et al. 2006).

It is likely that the development of interventions for

community-living frail older persons has still some way to

go. Further research with a focus on interventions that can

prevent or delay disability in community-dwelling frail

older persons is necessary.
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