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Comprehensive geriatric assessment for older 
hospital patients

Graham Ellis and Peter Langhorne

Academic Section of Geriatric Medicine, University of Glasgow, Level 3, Centre Block, Royal Infirmary, 
Glasgow G4 0SF, UK

In-patient comprehensive geriatric assessment (CGA) may reduce short-term 
mortality, increase the chances of living at home at 1 year and improve physical 
and cognitive function. We systematically reviewed the literature and found 20 
randomized controlled trials (10 427 participants) of in-patient CGA for a mixed 
elderly population. This includes seven more recent randomized controlled trials 
that update a previous review. Newer data confirm the benefit of in-patient CGA, 
increasing the chance of patients living at home in the long term. Overall, for 
every 100 patients undergoing CGA, three more will be alive and in their own 
homes compared with usual care [95% confidence interval (CI) 1–6]. Most of the 
benefit was seen for ward-based management units (four patients per 100 
treated, 95% CI 1–7) with little contribution from team-based care (no patients 
per 100, 95% CI –4 to +5). However, CGA does not reduce long-term mortality. 
This evidence should inform future service developments.

Why do we need comprehensive geriatric assessment?

Health service provision for the older adult is an issue of increasing
importance, especially in industrialized nations. The over-65s account
for ~15% of the population, and it is anticipated that by 2050 the
dependence ratio of older people (i.e. those aged ≥65 as a proportion of
those aged 20–64) will have risen from the current figure of 22% to
46%.1 Hospital admissions for emergencies have continued to increase
year on year, with the largest increases in the over-65s. Indeed, some
epidemiologists have concluded that the future of in-patient emergency
medical care is the care of the older adult.2

Older adults have an age-related increase in comorbidity and disability.2–4

Frailty, which can be described as a complex interplay of health and ill-
ness, attitudes, resources and dependence on others, leading to a decreased
ability to withstand illness without loss of function,5,6 is also seen with
increasing frequency with age. Some have called frailty ‘reduced func-
tional homeostasis’.7 This increase in a frail and dependent population
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makes the design and delivery of health care of paramount importance.
Finding the optimal model of care for the older adult has been the
subject of research since the origins of geriatric medicine. At that time,
observing high rates of institutionalization in the frail elderly population,
Marjory Warren identified the lack of a comprehensive assessment of
the medical, social, functional and psychological needs of this high-risk
group. She also observed the inadequacy of provision for readily recog-
nizable and remediable problems.8 This observation was to lead not
only to the birth of the speciality of geriatrics, but also to one of the
cornerstones of modern geriatric care: the comprehensive geriatric
assessment (CGA).

What is comprehensive geriatric assessment?

CGA is defined in Box 1.9 More than a diagnostic process in the recogni-
tion of needs alone, CGA implies the delivery of treatments to meet
those needs and as such moves from the diagnostic approach to inter-
vention itself. The aim of this multifaceted intervention is the restoration
of healthy function and independence, where possible, as well as the
amelioration of disability and distress. The theoretical benefits of CGA
have been described as improvements in diagnostic accuracy, optimization
of medical treatment, improved prognosis, restored and maintained
function, support for loss of autonomy and improved quality of life, ideally
in a cost-effective model.10 Several different models of CGA have been
described. In this review we focus on two in-patient models of care:
the Geriatric Evaluation and Management Unit (GEMU) (Box 2) and
the In-patient Geriatric Consultation Service (IGCS) (Box 3).11

Box 1 Comprehensive geriatric assessment (CGA)

A multidimensional interdisciplinary diagnostic process focused on determining a frail elderly 
person’s medical, psychological and functional capability in order to develop a coordinated 
and integrated plan for treatment and long-term follow-up.

Box 2 In-patient Geriatric Consultation Service (IGCS) team

A multidisciplinary team which assesses, discusses and recommends a plan of treatment for frail 
older in-patients.

Box 3 Geriatric Evaluation and Management Unit (GEMU) ward

A ward that admits frail older in-patients for a process of multidisciplinary assessment, review 
and therapy.
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The evidence for in-patient CGA

CGA has been the subject of randomized controlled trials (RCTs),
controlled clinical trials and systematic reviews. We updated the original
review11 with a literature search across MEDLINE, EMBASE, CINAHL,
DARE, the Cochrane Database of Systematic Reviews and the Cochrane
Controlled Trials Register using the following search terms: aged, over
65, elderly, geriatric, health services for aged, comprehensive, compre-
hensive health care, assessment, nutrition assessment, needs and process
assessment, functional assessment, nursing assessment, risk assessment,
geriatric assessment, rehabilitation, patient care team, activities of daily
living, in-patients, hospitals. In addition we searched the bibliographies
of retrieved trials to identify others and conducted a limited hand-search
of relevant journals. We identified 20 RCTs (10 427 participants) of in-
patient CGA for a mixed elderly population with relevant patient outcomes
for our review. An outline of the relevant trials identified12–31 is presented
in Tables 1 and 2.

The first comprehensive systematic review and meta-analysis of the
effects of CGA was conducted in 1993.11 This review included in-
patient and out-patient CGA models. The in-patient component of the
review included 12 RCTs (2455 participants) of mixed elderly popula-
tions. We excluded two trials of CGA in an orthopaedic patient group.
As evidence of condition-specific organization of care has been demon-
strated elsewhere, our review will focus on general CGA in an at-risk
population.32,33

Unpacking the ‘black box’ of CGA

Who benefits from CGA?

There has been considerable discussion in the literature about the
admission criteria for entry to geriatric care10,11,34,35 CGA consensus
conferences have supported targeting to maximize the benefit of CGA.36

The most common targeting criteria are a combination of age, physical
disease, geriatric syndromes, impairment of functional ability and social
problems. These targets are often seen as methods of focusing care on
those who are likely to benefit most by excluding those who are too well
(functionally independent) or too sick (terminal illness and advanced
dementia). Controlled trials using these criteria have shown significantly
decreased nursing-home placement, improved survival, improved func-
tional status, improved mental status and fewer discharge medications.36

The patient groups targeted in the trials we identified are described in
Tables 1 and 2.
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Table 1 Trials of in-patient geriatric consultation service (IGCS) teams

Trial Year Patients Interventions Comparisons Outcome

Epstein21 1990 >70 years and high 
risk or all >74 years

MDT assessment 
and intervention

MDT assessment and 
recommendations; a third arm 
was assessed by an internist as a 
second opinion versus usual care

Mortality
Functional data 
Perceived health status

Fretwell22 1990 >75 years admitted to 
acute care

MDT assessment 
and intervention

MDT assessment and 
recommendations. Patients 
were housed inspecial nursing 
unit but treated by routine 
physicians versus usual care

Mortality
Length of stay
Costs
Functional outcome
Cognitive function
Emotional outcome

Gayton23 1987 All >70 years admitted to 
general medical wards

MDT assessment 
and intervention

MDT assessment versus usual 
medical care

Mortality
Institutionalization
Length of stay
Functional outcome
Cognitive outcome

Hogan24 1987 >75 years admitted to 
medical ward with 
specific geriatric 
syndromes

MDT assessment 
and intervention

MDT assessment and therapy 
versus usual medical care

Mortality
Institutionalization
Hospitalization
Functional outcome
Cognitive outcome

Hogan25 1990 All >75 years admitted to
department of medicine

MDT assessment 
and intervention

MDT assessment and therapy 
with follow-up versus usual 
medical care

Mortality
Institutionalization
Hospitalization
Functional outcome

Naughton26 1994 All >70 years admitted to 
general medical wards

MDT assessment 
and intervention

MDT assessment and therapy 
with follow-up versus usual 
medical care

Mortality
Institutionalization
Costs

Reuben27 1995 >65 years with one of 
13 screening criteria 
admitted to medical 
wards

MDT assessment 
and intervention

MDT assessment and 
recommendations versus usual 
care

Mortality
Self- or proxy-reported 
functional outcome
Mental health
Social activities

Saltz28 1988 All over 75 years 
admitted toin-patient 
care (medical, surgical, 
psychiatric)

MDT assessment, 
recommendation 
and review

MDT assessment and follow-up 
to encourage implementation 
of recommendations versus 
assessment and 
recommendations alone

Mortality
Institutionalization

Thomas29 1993 >70 years admitted to 
hospital

MDT assessment 
and intervention

MDT assessment and 
recommendations versus usual 
care

Mortality
Functional outcome
Length of stay
Institutionalization

Winograd30 1993 >65 years with frailty or 
functional impairment 
admitted to medical 
wards

MDT assessment 
and intervention

MDT assessment and 
recommendations versus usual 
care

Mortality
Functional outcome
Cognitive outcome
Length of stay
Hospitalization
Institutionalization
Morale
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Table 2 Trials of geriatric evaluation and management unit (GEMU) wards

ADL, activities of daily living.

Trial Year Patients Interventions Comparisons Outcomes

Applegate12 1990 >65 years with medical or 
surgical problems and at risk 
of NH placement

Geriatric assessment 
unit (sub-acute or 
rehabilitation)

Assessment and rehabilitation 
unit versus usual medical care

Mortality
Functional outcome
Institutionalization
Length of stay

Asplund13 2000 >70 years with medical 
problems admitted acutely to 
hospital

Geriatric assessment 
unit

Assessment and therapy in 
specialized MDT care versus 
usual medical care

Mortality
Functional outcome
Institutionalization
Costs

Cohen14 2002 >65 and frail, impaired ADL, 
admitted to acute medicine or 
with specific geriatric 
problems

Geriatric assessment 
unit

Geriatric assessment and follow-
up; geriatric assessment and no 
follow-up; usual care and 
geriatric follow-up; usual care 
and no follow-up

Mortality
Functional outcome
Institutionalization
Costs

Collard31 1985 >65 years with medical or 
surgical problems

Geriatric assessment 
units

Assessment and managed care 
by primary nurse with MDT 
meetings and input plus nurse-
led follow-up

Mortality
Institutionalization
Self related health
Length of stay
Costs

Counsell15 2000 >70 years admitted to medical
ward or family practice as an 
in-patient

Geriatric assessment 
unit

Assessment and therapy in 
specialized protocolized care 
versus usual medical care

Mortality
Functional outcome
Mobility
Institutionalization
Costs

Harris16 1991 >70 years admitted to acute 
medical ward 

Geriatric assessment 
unit

Assessment and therapy in unit 
with special interest and 
enhanced rehabilitation 
resources

Mortality 
Institutionalization
Functional outcome
Length of stay

Landefeld17
1995 >70 years admitted to acute 

medical ward
Geriatric 
assessment unit

Assessment and therapy 
in specialized protocolized care 
versus 
usual medical care

Mortality
Institutionalization
Functional outcome
Length of stay
Costs

Nikolaus18
1999 >65 years with medical or 

surgical problems and at risk, 
frail or with functional 
problems

Geriatric assessment 
unit plus supported 
discharge, or 
geriatric assessment 
unit, or assessment 
but usual medical 
care

Assessment unit plus supported 
discharge, assessment unit and 
no supported discharge, or 
assessment only but usual 
medical care

Mortality
Functional outcome
Institutionalization
Hospitalization
Length of stay
Costs

Rubenstein19 1984 >65 years with functional 
problems after 1 week of 
acute illness

Geriatric assessment 
unit

Assessment and therapy in 
specialized MDT care versus 
usual medical care

Mortality
Length of stay
Institutionalization
Hospitalization
Functional outcome
Costs

Saltvedt20 2002 >75 years with frailty or 
functional problems admitted 
to medical ward

Geriatric assessment 
unit

Assessment and therapy in 
specialized protocolized care 
versus usual medical care

Mortality
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Who should deliver CGA?

A detailed breakdown of the components of the ‘black box’ in reported
trials of in-patient CGA is shown in Table 3. Members of the CGA
multidisciplinary team are illustrated as individuals with dedicated time
and experience who form the core component of the intervention
assessed (Box 4). Referral to other therapists without dedicated time and
experience is not included in this description. Key to most trials is the
role of a senior physician with experience in geriatric medicine, a coordi-
nating or specialist nurse and a social worker. A variable number of
additional team members reflect the complexity of these trials. Physio-
therapists and occupational therapists form the next most frequent team

Table 3 Core Team Members and Processes of Care
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Epstein21 • • � • • • •
Fretwell22 • • � • • • • • •
Gayton23 • • � • • • • •
Hogan24 • • � • • •
Hogan25 • • � • • • • • • • •
Naughton26 • • • • • •
Reuben27 • • � • • • • •
Saltz28 • • � • • • • •
Thomas29 • • � • • • • • •
Winograd30 • • � • • • •

W
a

rd
s

Applegate12 • • • • • • • • • • • • •
Asplund13 • • • • • • • •
Cohen14 • • • • • • • •
Collard31 • • • • • • •
Counsell15 • • • • • • • • • •
Harris16 • • • •
Landefeld17 • • • • • • • • • • •
Nikolaus18 • • • • • • •
Rubenstein19 • • • • • • • • • • • • • • •
Saltvedt20 • • • • • • • •

Box 4 Multidisciplinary team

A core team of experienced individuals drawn from different medical, nursing and associated health 
professions. They share responsibility for the coordinated assessment, discussion and 
recommendation or implementation of treatment plans.
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members, and referral to these services was seen as necessary for teams
that did not have dedicated therapy members.

In most teams senior geriatricians had responsibilities for team
leadership as well as for thorough clinical assessment including medi-
cation reviews, medical reviews and interventions. Experienced nursing
was almost universal in the trials assessed. The roles described varied
from clinical consultancy involving functional and physical assess-
ments and advice to coordination of teams and services. Trials evalu-
ating discrete units (GEMUs) frequently specifically mentioned nurse
training and education or experience, as distinct from non-specialist
nursing. Nursing protocols for the identification and prevention of
problems such as pressure sores, immobility, confusion, unnecessary
catheterization etc. were often employed to guide nursing care (these
are highlighted in Table 3). In contrast, in the IGCS (geriatric teams)
trials, daily nursing care was not specialized in the care of older peo-
ple. The role of social workers was not universal in the trials but
reflected the need to identify and address social and community
needs. Although not present in all trials as core team members, the
role of physical and occupational therapists is apparent in nearly all
the trials identified. The design and make-up of the team members in
each trial appears to owe much to differences in resourcing and
health care delivery models.

How is CGA delivered?

A process of assessment is present in all of the trials and is at the core
of this review. This always involved a coordinated multidisciplinary
assessment process comprising the identification and documentation
of medical, physical, social and psychological problems. The method-
ology of this process appeared to differ in style more than substance
between trials. Some trialists used local assessment standards, but in a
number of trials attempts were made to use existing assessment tools
(Table 3).

The assessment process in most trials included the development of a plan
of care incorporating appropriate rehabilitation. This formation of a pro-
gramme of therapy is almost universally decided by the interdisciplinary
team and implies a process of multidisciplinary team (MDT) working. In
the majority of trials this methodology, including the frequency of team
meetings, is explicit (Table 3).

The formation of patient-centred goals is frequently seen as another key
component of MDT working. Some trials explicitly stated this comp-
onent of their intervention (see Table 3.) Trials of IGCS assessment often
described problems where recommendations for therapy were made to
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the patient’s usual care physician, but were not implemented directly by
the assessment team (this is illustrated in Table 3 with open circles).

Descriptions of the type and amount of interdisciplinary therapy are
limited in the studies, and therefore few comparisons can be made about
standardization of practice or intensity and type of therapy by the rehabil-
itation staff.

Previous reviews have addressed the question of control over recommen-
dations and delivery of team goals.9,11 In specific instances IGCS teams
have documented poor control over the implementation of their recom-
mendations, which may have accounted for negative outcomes.11,27,37

The description of GEMU wards often included details of a prepared
ward environment designed to address the needs of frail older patients
(e.g. brightly lit wards with adequate provision of grab-rails and with
clocks and calendars to aid orientation). This was not a universal provision,
but some trials mentioned dedicated therapy facilities and gyms within
the GEMU environment.

Where should CGA be delivered?

Clearly the distinction between IGCS and GEMU hinges on the place as
well as the method of CGA delivery. The original review of CGA in
1993 suggested a benefit on 6 month mortality, likelihood of living at
home and physical function from GEMUs, as well as benefits on cognitive
outcomes of combined GEMU and IGCS provision of care.11 It has been
argued that this difference may be due to the degree of control over the
implementation of recommendations made by the MDT. Additionally,
given the similarity of the MDT members in the groups investigated,
extra gain may be attributed to experienced nursing staff giving day-to-day
care, which is the other main difference between the two methodologies.
It does not seem possible at present to derive evidence from the literature
to test this theory.

Separate components of CGA

It might be reasonable to expect the different components of CGA to
have been evaluated separately in the literature. For example, the preven-
tion and treatment of delirium is a priority in the care of the frail older
adult.10,38,39 In a controlled trial, Inouye et al.40 found that simple proto-
colized care and predictive measures reduced the incidence of delirium in
an at-risk population by nearly 40% compared with the control group.

The prevention of falls in both institutional care and the community is
a complex problem identified as a priority in at-risk patients commonly
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admitted to geriatric care.10,34,41 A Cochrane review41 of the trial literature
found evidence of benefit from different interventions targeting at-risk
populations.

The impacts of physiotherapy and occupational therapy have been
studied separately,42 as has the impact of exercise on improving physical
function in an elderly population admitted to acute care.43

Returning to the community in an independent or supported state
often requires discharge planning and support. This has been evaluated
in RCTs which found reductions of 10–15% in readmission rates,
reduced institutionalization, and reduced resource use and costs in the
intervention groups who employed specific discharge support team
planning44–46 or planning alone.47

Nutrition is often seen as a measure of frailty and a predictor of
prognosis,6,10 and interventions to address the needs of frail undernour-
ished adults is the subject of a Cochrane review which showed a mortality
reduction for a group treated with nutritional supplements.48

The general process of CGA has also been investigated in condition-
specific contexts such as orthopaedic care,49,50 where evidence of benefit
remains uncertain, and stroke care,51 where the evidence of benefit is
beyond reasonable doubt.

Does CGA really improve outcomes?

Mortality

The systematic review of 1993 demonstrated an early (6 month) relative
risk reduction in mortality from in-patient CGA [odds ratio (OR) 0.73,
95% confidence interval (CI) 0.61–0.88]. This effect was greatest for
GEMU care compared with usual care (OR 0.65, 95% CI 0.46–0.91).
This effect was not sustained at 12 months for either GEMU or IGCS
care alone, however, the combined results of IGCS and GEMU in-
patient care showed a significant reduction on 12 month mortality (OR
0.78, 95% CI 0.62–0.97). Part of the reason for this apparent declining
effect may have been the high mortality rate of patients in both the
treatment and control groups, which was as high as 20–40% at 12
months in some studies,12,20,24 reflecting the frail high-risk patient
group studied. When we updated the original systematic review using
the same methodology we estimated that the mortality rates at the end
of study follow-up were 0.95 (95% CI 0.84–1.08, n = 6047) for GEMU
care and 0.95 (95% CI 0.83–1.10, n = 4380) for IGCS. Overall this
gives an OR of 0.95 (95% CI 0.87–1.05, n = 10 427) for in-patient
CGA. Therefore we found that CGA had no significant beneficial effects
on mortality.
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Living at home

Mortality is sometimes seen as an inappropriate primary endpoint for
studies that evaluate a frail and potentially disabled patient group, since
improving mortality at the expense of a disabled and dependent outcome
might not be considered beneficial. One simple dichotomous outcome is
the measure of death or institutionalization (which can be more positively
described as the odds of living at home as a result of the intervention). The
review by Stuck et al.11 showed a clear benefit from GEMU care on the
odds of being alive and at home at 6 months (OR 1.80, 95%CI 1.28–2.53)
and 12 months (OR 1.68, 95% CI 1.17–2.41). This effect was not seen
for IGCS, but it was seen for in-patient CGA at both 6 months (OR 1.26,
95%CI 1.04–1.52) and 12 months (OR 1.47, 95% CI 1.13–1.90). Using
similar methodology, we analysed the trials that provided adequate
information for analysis (n = 15 studies, 5933 patients). In-patient
CGA was associated with an increased likelihood of being alive at home
at the end of follow-up (OR 1.16, 95% CI 1.04–1.30). This benefit is
equivalent to three extra patients being alive in their own homes at
the end of follow-up for every 100 patients treated with CGA. Thus
33 patients need to be treated to have one extra person alive and living
in his or her own home. Most of this effect was derived from trials of
GEMU (ward) care, where four extra patients would be alive and at
home for every 100 treated (95% CI 1–7 more patients living at home).
No significant effect was seen for IGCS (team) care where no additional
patients would be alive and at home for every 100 patients treated
(95% CI –4 to +5 living at home). Different analytical approaches did
not affect the results..

Physical function

Physical outcome data from the 1993 review11 showed an improvement
in physical function from GEMU interventions which was maintained
at 12 months (OR 1.72, 95%CI 1.06–2.80). This benefit was not seen
for IGCS interventions or for the combined in-patient CGA. Several trials
subsequent to this initial meta-analysis have reported data on this end-
point. A summary of these results is illustrated in Table 4. Most trials
showed no significant improvement in physical functioning when CGA
was compared with the control group.13,15,18 One trial14 showed initial
improvements at time of discharge which were not maintained at
12 months, and two trials17,27 showed a non-significant deterioration.
The reasons for this are not clear. Details of the amount and frequency
of therapist time are lacking, making it hard to interpret comparisons
between intervention and control groups, and differences in results
between trials.
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Cognition

The 1993 meta-analysis11 showed a clear benefit from both types of in-
patient CGA on cognition at 1 year follow-up. Patients treated in
GEMUs were twice as likely to have improved cognitive functioning at
1 year compared with those in usual care (OR 2.0, 95% CI 1.13–3.55).
IGCS team care was also associated with improved cognition at 1 year
(OR 1.71, 95% CI 1.19–2.45). Later trials do not add additional evidence
of benefit to this finding (see Table 4).

Discussion

Assessing the evidence for CGA is challenging and requires interpretation
of complex interventions in different international health care settings.
Treatment and control groups in trials of complex health care (‘black
box’) interventions need explicit description to enable a better under-
standing of the nature of the difference between the groups that defines
the intervention. This will aid future reproducibility as well as between-
study comparisons to explore apparent differences in trial outcomes.
Many of the trials in this review provided detailed descriptions of their
in-patient interventions. Despite this, there were deficiencies in the
details of the amount and type of personnel involvement that made com-
parisons difficult. Additionally, where comparisons are being made
between health care contexts, details of the representativeness of the

Table 4 Recent trial outcomes

ADL, activities of daily living; NSD, no significant difference; NA, no data available.

*An RCT of cost effectiveness only. No clinical data given.
†Significant (p < 0.05)

Study Length of follow-up 
(months)

ADL at 
follow-up

Mobility at 
follow-up

Cognition at 
follow-up

Costs Length of stay Home at 
follow-up

Asplund13 3 NSD NA NSD NA Shorter (mean 
1.4 days)† 

63% vs 58%

Cohen14 12 NSD NSD NA NSD Longer (mean 
7 days)†

NA

Counsell15 12 NSD NA NA NSD NSD 62% vs 64%
Landefeld17 3 Improved NSD NSD Intervention group 

costs lower
Shorter (mean 
1 day) 

72% vs 65%

Nikolaus18 12 Improved† NA NA Intervention group 
costs lower

Shorter (mean 
12 days in 
supported 
discharge arm)†

64% vs 60% 

Reuben19 12 NSD NA NSD NA NA NA
Rubin53* 
(IGCS)

12 NA NA NA Intervention group 
costs lower

NA NA

Saltvedt20 12 NA NA NA NA NA NA
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population studied with respect to the general population are lacking.
This is more marked in studies conducted within veteran populations.14

It is also apparent from differences in admission criteria, length of stay
and descriptions of the available CGA team that there are significant
variations in the provision of in-patient CGA in these trials.

Despite these difficulties, it is possible to draw some general conclusions.
First, the high mortality for this group has already been mentioned as a
possible explanation for the reduction in mortality benefit seen over
time. Variation in trial results for this outcome would merit further
exploration. It might be argued that long-term mortality benefits should
not be a primary concern for this frailest of patient groups. For this rea-
son composite outcomes such as the odds of being alive and at home
may have more meaning. Avoiding institutionalization, in addition to
avoiding death, is an important outcome for patients who in some cases
fear it more than death.52

Secondly, the benefit of CGA care on the odds of living at home at the
end of follow-up appear to be robust, although it depends largely on the
GEMU trials, IGCS trials did not have a clear benefit on the odds of living
at home at end of follow-up. These results reflect the importance of
functional and multidisciplinary assessment and intervention in addition
to conventional medical care. However, the difference between the two
methods of in-patient CGA appears more rather than less marked as a
result of the additional trial data.

Deriving information on functional outcomes available data proved
more difficult. This would best be derived by a meta-analysis of individual
patient data and is outside the scope of this review. Evidence of the
impact of CGA on disability, dependence and function would provide
valuable information for clinicians and service providers alike. The pre-
vious review11 showed that gains in placement and mortality were not
obtained at the expense of quality of life or independence, however, the
evidence was strongest for GEMU care only.

Information on cognition is also an outcome that carers and patients
alike value highly, and the additional information on this outcome from
these later trials is badly needed.

Information on readmission, resource use and costs could offer helpful
information to those responsible for service design and provision.

Conclusions

There is a clear benefit to be seen from in-patient CGA. The evidence of
early mortality benefits, the odds of living at home at 1 year, physical
functioning and cognitive functioning have previously been reported.11

The impact of more recent trials on functional and cognitive outcomes
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merits further evaluation in a meta-analysis. The challenge for future
practice will be to replicate and improve on the outcomes demonstrated
in these trials. Future research should potentially focus on evaluating
the differences between trials of CGA to improve understanding of the
mode of effectiveness of this diverse intervention. Further clinical trials
of models of CGA may be merited, but they require explicit descriptions
of intervention and control groups that enable reproducibility and
impact on the as yet unimproved outcomes. The evidence shown here
for an improved likelihood of patients being alive and in their own
home at the end of follow-up confirms previous results. Newer trial
data appear to highlight a divergence of effect between the two models
of in-patient CGA which should provide valuable information for deci-
sion-makers involved in the design and provision of services for the eld-
erly acute patient.

The current evidence strongly suggests that ward-based comprehensive
geriatric assessment should now be considered the evidence-based standard
of care for the frail older in-patient.

References

1 OECD Health (2004) Ageing Societies and the Looming Pension Crisis. Paris: OECD
2 Wood R, Bain MRS (2001) The Health and Well-being of Older People in Scotland: Insights

from National Data. Edinburgh: Information and Statistics Division.
3 Schellevis FG, Van der Velden J, Van de Lisdon KE et al. (1993) Comorbidity of chronic

diseases in general practice. J. Clin. Epidemiol., 46: 469–73.
4 Kunkel SR, Applebaum RA (1992) Estimating the prevalence of long-term disability for an

ageing society. J. Gerontol., 47, S253–5.
5 Rockwood K, Fox RA, Stolee P, Robertson D, Beattie BL (1994) Frailty in elderly people: an

evolving concept. CMAJ, 150, 489–95.
6 Rockwood K, Stolee P, McDowell I (1996) Factors associated with institutionalisation of older

people in Canada: testing a multifactorial definition of frailty. J. Am. Geriatr. Soc., 44, 578–82.
7 Carlson JE, Zocchi KA, Bettencourt DM et al.. (1998) Measuring frailty in the hospitalised

elderly: concept of functional homeostasis. Am. J. Phys. Med. Rehabil., 77, 252–7.
8 Mathews DA (1984) Dr Marjory Warren and the origin of British geriatrics. J. Am. Geriatr.

Soc., 32, 253–8.
9 Rubenstein LZ, Stuck AE, Siu AL, Wieland D (1991) Impacts of geriatric evaluation and man-

agement programs on defined outcomes: overview of the evidence J. Am. Geriatr. Soc., 39:
8S–16S.

10 Bernabei R, Venturiero V, Tarsitani P, Gambassi G (2000) The comprehensive geriatric assess-
ment: when, where, how. Crit. Rev. Oncol. Hematol., 33: 45–56.

11 Stuck AE, Siu AL, Wieland D, Adams J, Rubenstein LZ (1993) Comprehensive geriatric assess-
ment: a meta-analysis of controlled trials. Lancet, 342, 1032–6.

12 Applegate WB, Miller ST, Marshall JG, Elam JT, Burns R, Akins MD (1990) A randomised
controlled trial of a geriatric assessment unit in a community rehabilitation hospital. N Engl.
J. Med., 322, 1572–8

13 Asplund K, Gustafsen Y, Jacobsson C et al. (2000) Geriatric-based versus general wards for
older acute medical patients: a randomised comparison of outcomes and use of resources.
J. Am. Geriatr. Soc., 48, 1381–8.

14 Cohen HJ, Feussner JR, Weinberger M et al. (2002) A controlled trial of inpatient and outpa-
tient geriatric evaluation and management. N Engl. J. Med., 346, 905–12.

 at FM
R

P/U
SP/B

IB
L

IO
T

E
C

A
 C

E
N

T
R

A
L

 on July 15, 2015
http://bm

b.oxfordjournals.org/
D

ow
nloaded from

 



G. Ellis and P. Langhorne

58 British Medical Bulletin 2005;71

15 Counsell SR, Holder CM, Liebenauer LL et al. (2000) Effects of a multicomponent interven-
tion on functional outcomes and process of care in hospitalised older patients: a randomised
controlled trial of acute care for elders (ACE) in a community hospital. J. Am. Geriatr. Soc.,
48, 1572–81.

16 Harris RD, Henschke PJ, Popplewell PY et al. (1991) A randomised study of outcomes in a
defined group of acutely ill elderly patients managed in a geriatric assessment unit or a general
medical unit. Aust. NZ J. Med., 21, 230–4.

17 Landefeld CS, Palmer RM, Krescevic DM, Fortinsky RH, Kowal J (1995) A randomised trial
of care in a hospital medical unit especially designed to improve the functional outcomes of
acutely ill older patients. N Engl. J. Med., 332, 1338–44.

18 Nikolaus T, Specht-Leible N, Bach M, Oster P, Schuerf G (1999) A randomised trial of com-
prehensive geriatric assessment and home intervention in the care of hospitalised patients. Age
Ageing, 28, 543–50.

19 Rubenstein LZ, Josephson KR, Wieland DG, English PA, Sayre JA, Kane RL (1984) Effective-
ness of a geriatric evaluation unit. A randomised clinical trial. N Engl. J. Med., 311, 1664–70.

20 Saltvedt I, Opdahl Mo ES, Fayers P, Kaasa S, Sletvold O (2002) Reduced mortality in treating
acutely sick, frail older patients in a geriatric evaluation and management unit. A prospective
randomised trial. J. Am. Geriatr. Soc., 50, 792–8.

21 Epstein AM, Hall JA, Fretwell M et al. (1990) Consultative geriatric assessment for ambula-
tory patients. A randomised trial in a health maintenance organisation. JAMA, 263, 538–44.

22 Fretwell MD, Raymond PM, McGarvey ST et al. (1990) The senior care study. A controlled
trial of a consultative / unit-based geriatric assessment programme in acute care. J. Am. Geriatr.
Soc., 38, 1073–81.

23 Gayton D, Wood-Dauphinee S, de Lorimer M, Tousignant P, Hanley J (1987) Trial of a geriatric
consultation team in an acute care hospital. J. Am. Geriatr. Soc., 35, 726–36.

24 Hogan DB, Fox RA, Badley BWD, Mann, OE (1987) Effect of a geriatric consultation service
on management of patients in an acute care hospital. CMAJ, 136, 713–17.

25 Hogan DB, Fox RA (1990) A prospective controlled trial of a geriatric consultation team in an
acute-care hospital. Age Ageing, 19, 107–13.

26 Naughton BJ, Moran MB, Feinglass, Falconer J, Williams M (1994) Reducing hospital costs for
the geriatric patient admitted from the emergency department: a randomised trial. J. Am. Geriatr.
Soc., 42, 1045–9.

27 Reuben DB, Borok GM, Wolde-Tsadik G et al. (1995) A randomised trial of comprehensive
geriatric assessment in the care of hospitalised patients. N Engl. J. Med., 332, 1345–50.

28 Saltz CC, McVey LJ, Becker PM, Feussner JR, Cohen HJ (1988) Impact of a geriatric consultation
team on discharge placement and repeat hospitalisation. Gerontologist, 28, 344–50.

29 Thomas DR, Brahan R, Haywood BP (1993) Inpatient community-based geriatric assessment
reduces subsequent mortality. J. Am. Geriatr. Soc., 41, 101–4.

30 Winograd CH, Gerety MB, Lai NA (1993) A negative trial of inpatient geriatric consultation.
Arch. Intern. Med., 153: 2017–23.

31 Collard AF, Bachman MS, Beatrice DF (1985) Acute care delivery for the geriatric patient: an
innovative approach. QRB Qual. Rev. Bull., 11, 180–5.

32 Stroke Unit Trialists’ Collaboration (2004) Organised inpatient (stroke unit) care for stroke
(Cochrane review). In The Cochrane Library, Issue 3. Chichester: John Wiley.

33 Cameron ID, Handoll HHG, Finnegan TP, Madhok R, Langhorne P (2004) Co-ordinated
multidisciplinary approaches for inpatient rehabilitation of older patients with proximal femoral
fractures (Cochrane review). In The Cochrane Library, Issue 3. Chichester: John Wiley.

34 Shiva S, Winograd CH, Chavez C, Bloch D (1996) Geriatric targeting criteria as predictors of
survival and health care utilization. J. Am. Geriatr. Soc., 44, 914–21.

35 Rubenstein LZ, Josephson KR, Wieland GD, Kane RL (1986) Differential prognosis and utili-
sation patterns among clinical subgroups of hospitalised geriatric patients. Health Serv Res,
20, 881–95.

36 Winograd CH (1991) Targetting strategies: an overview of criteria and outcomes J. Am. Geriatr.
Soc., 39: (Suppl), 25–35.

37 Allen CM, Becker PM, McVey LJ, Saltz C, Feussner JR, Cohen HJ (1986) A randomised, con-
trolled clinical trial of a geriatric consultation team: compliance with recommendations.
JAMA, 255, 2617–21.

 at FM
R

P/U
SP/B

IB
L

IO
T

E
C

A
 C

E
N

T
R

A
L

 on July 15, 2015
http://bm

b.oxfordjournals.org/
D

ow
nloaded from

 



In-patient comprehensive geriatric assessment

British Medical Bulletin 2005;71 59

38 Wells JL, Seabrook JA, Stolee P, Borrie MJ, Knoefel F (2003) State of the art in geriatric reha-
bilitation. Part I: Review of frailty and comprehensive geriatric assessment. Arch. Phys. Med.
Rehabil., 84, 890–7.

39 Winograd CH, Meghan BG, Brown E, Kolodny V (1988) Targeting the hospitalised elderly for
geriatric consultation. J. Am. Geriatr. Soc., 36, 1113–19.

40 Inouye SK, Bogardus ST, Charpentier PA et al.. (1999). A multicomponent intervention to prevent
delirium in hospitalized older patients. N Engl. J. Med., 340, 669–76.

41 Gillespie LD, Gillespie WJ, Robertson MC, Lamb SE, Cumming RG, Rowe BH (2004) Inter-
ventions for preventing falls in elderly people (Cochrane review). In The Cochrane Library,
Issue 3. Chichester: John Wiley.

42 Landi F, Zuccala G, Bernabei R et al. (1997) Physiotherapy and occupational therapy: A geriatric
experience in the acute care hospital. Am. J. Phys. Med. Rehabil., 76, 38–42.

43 Siebens H, Aronow H, Edwards D, Ghasemi Z (2000) A randomised controlled of exercise to
improve outcomes of acute hospitalisation in older adults. J. Am. Geriatr. Soc., 48, 1545–52.

44 Martin F, Oyewole A, Moloney A (1994) A randomised controlled trial of a high support
hospital discharge team for elderly people. Age Ageing, 23, 228–34.

45 Townsend J, Piper M, Frank AO, Dyer S, North WRS, Meade TW (1988). Reduction in hospital
readmission stay of elderly patients by a community based hospital discharge scheme: a
randomised controlled trial. BMJ, 297, 544–7.

46 Hansen FR, Spedtsberg K, Schroll M (1992) Geriatric follow-up by home visits after discharge
from hospital: a randomised controlled trial. Age Ageing, 21, 445–50.

47 Naylor M, Brooten D, Jones R, Lavizzo-Mourey R, Mezey M, Pauly M. Comprehensive dis-
charge planning for the hospitalised elderly. Ann. Intern. Med., 120, 999–1006.

48 Milne AC, Potter J, Avenell A (2004) Protein and energy supplementation in elderly people
at risk from malnutrition (Cochrane review). In The Cochrane Library, Issue 3. Chichester:
John Wiley.

49 Gilchrist WJ, Newman RJ, Hamblen DL, Williams BO (1988) Prospective randomised study
of an orthopaedic geriatric inpatient service. BMJ, 297, 1116–18.

50 Kennie DC, Reid J, Richardson IR, Kiamari AA, Kelt C (1988) Effectiveness of geriatric reha-
bilitative care after fractures of the proximal femur in elderly women: a randomised clinical
trial. BMJ, 297, 1083–6.

51 Aitken PD, Rodgers H, French JM, Bates D, James OFW. (1993) General medical or geriatric
unit care for acute stroke? A controlled trial. Age Ageing, 22: (Suppl 2), 4–5.

52 Salkeld G, Cameron ID, Cumming RG et al. (2000) Quality of life related to fear of falling and
hip fracture in older women: a time trade off study. BMJ, 320: 341–6.

53 Rubin CD, Sizemore MT, Loftis PA, Adams-Huet B, Anderson RJ (1992) The effect of geriatric
evaluation and management on medicare reimbursement in a large public hospital: a ran-
domised clinical trial. J. Am. Geriatr. Soc., 40, 989–95.

 at FM
R

P/U
SP/B

IB
L

IO
T

E
C

A
 C

E
N

T
R

A
L

 on July 15, 2015
http://bm

b.oxfordjournals.org/
D

ow
nloaded from

 



 at FM
R

P/U
SP/B

IB
L

IO
T

E
C

A
 C

E
N

T
R

A
L

 on July 15, 2015
http://bm

b.oxfordjournals.org/
D

ow
nloaded from

 


