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Abstract 

Purpose  This umbrella review aimed to summarise and synthesize the evidence on the outcomes reported and used 
to assess the value and or efficacy of geriatric assessments (GAs) for older adults with cancer.

Methods  Six electronic databases, PsycINFO, MEDLINE, Embase, CINAHL, Cochrane Library and Web of Science data-
bases, were searched to identify systematic reviews with or without meta-analyses that described the value or out-
comes of GAs for older adults with cancer.

Results  Twenty-six systematic reviews were included, of which six included a meta-analysis of the data. Thirteen 
associations and or outcomes were identified. Overall geriatric impairments predicted or were associated with major-
ity of identified outcomes. However, the type of domains associated with outcomes differed within and across 
reviews. Only treatment toxicity was statistically significantly lower for patients allocated to the GA intervention 
group compared to standard care. Systematic reviews without meta-analyses demonstrated a positive impact of GA 
with management on treatment completion, communication and care planning and patient satisfaction with care.

Conclusion  There is evidence demonstrating the predictive value of GAs for older adults with cancer. GAs seems 
to be beneficial for older adults with cancer across some outcomes, with strong evidence demonstrating the impact 
of GA with management for treatment toxicity. However, there is mixed or limited evidence demonstrating the effect 
of GA in other treatment modalities, and on quality of life and economic outcomes.
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Background
By 2035, older adults will represent more than half of new 
cancer diagnoses [1]. There is limited evidence-based 
data to guide treatment decision-making for older adults 
with cancer as this population is under-represented in 
clinical trials [2]. The chronological age of a patient may 
be used to guide clinicians’ treatment recommenda-
tions [3]. However, older adults are quite heterogenous 
and may present with other age-related vulnerabilities 
[4]. Presence of comorbidities, functional or cognitive 
impairments can also impact on the patient’s tolerance of 
cancer treatment [4, 5] and/or quality of life [6]. Further-
more, older adults with cancer may be at higher risk of 
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treatment complications or toxicity compared to younger 
adults [7]. This highlights the need for a more holistic 
and comprehensive assessment to guide treatment deci-
sions and care for older adults with cancer.

A comprehensive geriatric assessment (CGA) provides 
a holistic understanding of an older adults’ health and 
involves a geriatrician-led multidisciplinary evaluation 
of an older adult with an aim of developing a care plan 
and follow-up care [8, 9]. However, in oncology literature, 
the term CGA has been used non-specifically, such that 
the subsequent interventions are not mandated following 
the assessment. Therefore, the term geriatric assessment 
with management is sometimes used instead. In geriatric 
oncology, a geriatric assessment (GA) refers to the “mul-
tidimensional evaluation of geriatric domains, with or 
without subsequent interventions” [9], and implemented 
with or without a geriatrician. Studies have demonstrated 
the use of GAs in identifying geriatric problems [10, 11], 
and the predictive value of GAs on important patient 
outcomes such as treatment complications, particularly 
treatment toxicity [12, 13]. Multiple systematic reviews 
[14–16] reporting on the predictive value or effect of GAs 
for older adults with cancer have been published in the 
last ten years. Despite this, recent surveys have reported 
low uptake of GAs as part of routine cancer care [17, 18].

Given the increasing numbers of published system-
atic reviews, this has not resulted in a change in clinical 
practice evidenced by studies reporting low adoption of 
GAs within routine cancer care [17, 18]. It is important to 
understand the range of outcomes reported and identify 
where research can be focussed to further examine the 
effectiveness of GAs in geriatric oncology and thus facili-
tate implementation efforts. This umbrella review aims to 
provide an overview on the systematic review evidence 
for the outcomes reported and used to determine the 
value and or efficacy of GAs for older adults with cancer.

Methods
Protocol and registration
The results reported here are part of a review registered 
on PROSPERO (CRD42022338842). Results are reported 
according to the Preferred Reporting Items for System-
atic reviews and Meta-Analyses (PRISMA) guidelines 
[19].

Search strategy
In brief, six electronic databases (PsycINFO, MEDLINE, 
Embase, CINAHL, Cochrane Library and Web of Sci-
ence) were searched. Systematic reviews with or with-
out meta-analyses published in English from 2012 were 
included. The search date was limited from 2012 as Puts 
et al., (2012)’s systematic review was the first review syn-
thesising results on the use of GAs in oncology [14]. The 

initial search period was from 2012 to 2022 and updated 
in September 2024. The following key words and relevant 
medical subject headings were used: (cancer OR malig-
nant neoplasm OR oncology) AND (geriatric assess-
ment* OR geriatric evalu* OR geriatric consult* or risk 
assessment OR needs assessment OR frailty) AND (geri-
atric OR aged OR older OR elderly). See supplementary 
Table 1 for search strategy.

Reference lists of included articles were also searched 
to identify any additional reviews.

Study selection process
Based on the aims of the umbrella review, we included: 
systematic reviews with or without meta-analyses report-
ing on (i) predictive value of the GA, (ii) impact or 
outcome of the GA (i.e., GA led to modifications in treat-
ment plan) and (iii) efficacy of the GAs as an interven-
tion (e.g., randomised controlled trials comparing CGA 
to standard or usual care) for older (age dependent on 
review definition) adults with cancer (any cancer type). 
We excluded conference abstracts, reviews that did not 
include a systematic search of the literature, reviews 
reporting only screening tools. Study selection process 
was conducted in Covidence [20], an online platform 
for managing reviews. The title/ abstracts and full text 
reviews were independently screened by two reviewers 
(SH, JS). Disagreements were resolved through discus-
sions with the wider research team.

Data extraction and synthesis
Data extraction was completed by a single reviewer (SH). 
A subset (12%) was reviewed by the research team. The 
authors, year of publication, type of review, search strat-
egy (e.g., number of databases searched, search date), 
review aim(s), participant characteristics (e.g., age, cancer 
type, cancer stage, treatment type), number of included 
studies and reported outcomes were extracted.

The data was descriptively synthesised, and evidence 
tables were created. Outcomes of the GA were catego-
rised based on the Core Outcome Measures in Effective-
ness Trials (COMET) taxonomy [21].

Due to heterogeneity of the data, meta-analysis was 
not conducted to determine effectiveness of review 
outcomes.

Quality assessment
The A MeaSurement Tool to Assess systematic Reviews 
(AMSTAR-2) tool [22] was used to assess quality of the 
included reviews. A subset of the reviews (12%) was 
assessed by a second reviewer (JS) to confirm quality 
ratings.
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Results
Database searches identified 3,494 articles after duplicates 
were removed. Title and abstract screening resulted in 
128 articles that were full text reviewed and 22 system-
atic reviews met the inclusion criteria. An updated search 
conducted in September 2024, yielded an additional 
review. Hand search yielded an additional three reviews. 
A total of 26 systematic reviews were included in this 
umbrella review. PRISMA flowchart is provided as Fig. 1.

Review characteristics
Twenty-six systematic reviews were included. The focus 
of reviews varied and included: an overview and/or evi-
dence for GAs in cancer populations (n= 8) [14, 23–29], 
predictive value or association of GAs and patient/treat-
ment outcomes (n = 8) [16, 30–36] and effect of GAs/GA 
with management (i.e., GA-based recommendations and 
or implementation of interventions) in cancer care [15, 
37–42] (n = 7). Three reviews [43–45] reported on the pre-
dictive value of specific domains of the GA on outcomes.

Majority of reviews (n= 18) [14–16, 23, 24, 26, 30–33, 
35, 37–42, 45] included all cancer types including all 
solid tumours. Three reviews [27, 28, 34] were haema-
tological specific, two [36, 43] gastrointestinal cancer 
(including oesophageal), and tumour specific reviews 
for lung [25], prostate [29] and head and neck cancer 
[44]. Three reviews [32, 35, 36] examined the use of 

GAs within surgical settings, and one [26] in the con-
text of radiation oncology.

Age of participants for inclusion varied across 
reviews. Majority of reviews (n= 12) [14, 16, 23, 24, 26, 
31, 33, 35–38, 41] defined an older adult as those over 
65 or reported a mean/median age of 65. Two reviews 
[32, 42] defined an older adults as those over 60 years 
and over, and one [45] used a mean age of 70 years and 
over. Ten reviews [15, 25, 27–30, 39, 40, 43, 44] did not 
impose an age limit, with study participants age rang-
ing from 18 to 99 years despite the geriatric oncology 
review focus. Table 1 Review Details.

Overlap of references
A total of 401 publications (range 6 to 83 publications) 
were included across 26 reviews. There was a lack of 
overlap in studies across reviews (33%, (133/401)) of 
studies were reported across two or more reviews) 
(Supplementary Table  2). Possible reasons for this 
include heterogeneity in search strategies report-
edly used, diversity of inclusion criteria, and the range 
in publication dates. However, when limited to ran-
domised controlled trials (RCTs) included across these 
reviews, more than half of the RCTs (18/22 RCTs, 82%) 
were referenced two or more times across six reviews 
[37–42].

Fig. 1  PRISMA flowchart



Page 4 of 36He et al. BMC Geriatrics         (2024) 24:1001 

Ta
bl

e 
1 

Re
vi

ew
 c

ha
ra

ct
er

is
tic

s

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

Pu
ts

 (2
01

2)
 [1

4]
N

(i)
 to

 p
ro

vi
de

 a
n 

ov
er

vi
ew

 

of
 a

ll 
G

A
 to

ol
s 

us
ed

 in
 o

nc
ol

-

og
y 

se
tt

in
gs

,

(ii
) t

o 
ex

am
in

e 
th

e 
fe

as
ib

ili
ty

 

an
d 

ps
yc

ho
m

et
ric

 p
ro

pe
rt

ie
s 

of
 th

e 
G

A
 to

ol
s, 

an
d

(ii
i) 

to
 s

ys
te

m
at

ic
al

ly
 e

va
lu

at
e 

th
e 

im
pa

ct
 o

f G
A

 to
ol

s 

in
 p

re
di

ct
in

g 
or

 m
od

ify
in

g 

ou
tc

om
es

m
ea

n 
or

 m
ed

ia
n 

ag
e 

of
 s

tu
dy

 p
ar

tic
ip

an
ts

 ≥
 6

5

Pa
tie

nt
s: 

65
–9

9 
ye

ar
s

H
et

er
og

en
ou

s; 
H

et
er

og
-

en
ou

s; 
H

et
er

og
en

ou
s

73
 (8

3)
i. 

ov
er

vi
ew

 o
f G

A
 in

st
ru

m
en

ts
 

de
ve

lo
pe

d 
an

d/
or

 u
se

d,

ii.
 fe

as
ib

ili
ty

 o
f G

A

iii
. i

m
pa

ct
 o

f G
A

 o
n 

tr
ea

t-

m
en

t d
ec

is
io

ns

iv
. a

ss
oc

ia
tio

ns
/p

re
di

ct
iv

e 

va
lu

e 
of

 G
A

 o
n 

tr
ea

tm
en

t 

co
m

pl
ic

at
io

ns
 o

r t
ox

ic
ity

,

vi
. p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

on
 m

or
ta

lit
y

v.
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
G

A
 

do
m

ai
ns

 a
nd

 h
ea

lth
ca

re
 

ut
ili

sa
tio

n

• C
om

m
on

 to
ol

s 
us

ed
 to

 a
ss

es
s 

do
m

ai
ns

 w
ith

in
 a

 G
A

 in
cl

ud
ed

 

Ka
tz

 (A
D

L)
, L

aw
to

n 
(IA

D
L)

, C
C

I 

or
 C

IR
S-

G
 (c

om
or

bi
di

ty
, M

M
SE

 

(C
og

ni
tio

n)
, G

D
S 

(D
ep

re
ss

io
n)

, 

M
N

A
 o

r B
M

I (
nu

tr
iti

on
), 

EC
O

G
 

or
 K

ar
no

fs
ky

 (P
er

fo
rm

an
ce

 

St
at

us
), 

Se
lf-

re
po

rt
ed

 fa
lls

 

(F
al

ls
 ri

sk
)

• G
A

 g
en

er
al

ly
 to

ok
 1

0–
45

 m
in

.

• S
ho

rt
 fo

rm
 G

A
 g

en
er

al
ly

 h
ad

 

go
od

 d
ia

gn
os

tic
 a

cc
ur

ac
y.

• C
ha

ng
es

 to
 tr

ea
tm

en
t p

la
ns

 

fo
r 4

0–
50

%
 o

f p
at

ie
nt

s 
fo

llo
w

-

in
g 

G
A

 (2
/4

 s
tu

di
es

).

• I
m

pa
irm

en
ts

 o
n 

at
 le

as
t o

ne
 

G
A

 d
om

ai
n 

w
er

e 
as

so
ci

at
ed

 

w
ith

 tr
ea

tm
en

t t
ox

ic
ity

 

or
 c

om
pl

ic
at

io
ns

 (r
ep

or
te

d 

in
 6

/9
 s

tu
di

es
), 

m
or

ta
lit

y 
(in

 

8/
16

 s
tu

di
es

), 
he

al
th

 c
ar

e 
us

e 

in
 tw

o 
st

ud
ie

s

• V
ar

io
us

 G
A

 d
om

ai
ns

 a
ss

oc
i-

at
ed

 w
ith

 tr
ea

tm
en

t t
ox

ic
ity

 

an
d 

m
or

ta
lit

y.

Pu
ts

 (2
01

4)
 [2

3]
 –

 U
pd

at
e 

to
 P

ut
s 

20
12

Y
(i)

 to
 p

ro
vi

de
 a

n 
ov

er
vi

ew
 

of
 a

ll 
G

A
 to

ol
s 

us
ed

 in
 o

nc
ol

-

og
y 

se
tt

in
gs

(ii
) t

o 
sy

st
em

at
ic

al
ly

 e
va

lu
at

e 

th
e 

im
pa

ct
 o

f G
A

 to
ol

s 

on
 th

e 
tr

ea
tm

en
t d

ec
is

io
n-

m
ak

in
g 

pr
oc

es
s 

an
d 

th
ei

r 

eff
ec

tiv
en

es
s 

in
 p

re
di

ct
in

g 
pr

 

m
od

ify
in

g 
ou

tc
om

es

m
ea

n 
or

 m
ed

ia
n 

ag
e 

of
 s

tu
dy

 p
ar

tic
ip

an
ts

 ≥
 6

5

Pa
tie

nt
s: 

55
–9

9 
ye

ar
s

H
et

er
og

en
ou

s; 
H

et
er

og
-

en
ou

s; 
H

et
er

og
en

ou
s

34
 (3

5)
i. 

ov
er

vi
ew

 o
f G

A
 in

st
ru

m
en

ts
 

de
ve

lo
pe

d 
an

d/
or

 u
se

d,

ii.
 im

pa
ct

 o
f G

A
 o

n 
tr

ea
tm

en
t 

de
ci

si
on

s

iii
. a

ss
oc

ia
tio

ns
/p

re
di

ct
iv

e 

va
lu

e 
of

 G
A

 o
n 

tr
ea

tm
en

t 

co
m

pl
ic

at
io

ns
 o

r t
ox

ic
ity

,

iv
. p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

on
 m

or
ta

lit
y

v.
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
G

A
 

do
m

ai
ns

 a
nd

 h
ea

lth
ca

re
 

ut
ili

sa
tio

n

• C
om

m
on

 d
om

ai
ns

 a
ss

es
se

d 

w
ith

in
 a

 G
A

 in
cl

ud
ed

 A
D

L,
 

IA
D

L,
 c

om
or

bi
di

ty
, d

ep
re

ss
io

n,
 

an
d 

co
gn

iti
ve

 fu
nc

tio
n.

• M
et

a-
an

al
ys

is
 a

cr
os

s 
si

x 

st
ud

ie
s 

de
m

on
st

ra
te

d 
G

A
 

m
od

ifi
ed

 tr
ea

tm
en

t d
ec

is
io

ns
 

in
 2

3.
2%

 (w
ei

gh
te

d 
pe

rc
en

t 

m
od

ifi
ca

tio
n)

• H
et

er
og

en
ou

s 
re

su
lts

 o
n 

pr
e-

di
ct

iv
e 

va
lu

e 
of

 G
A

 o
n 

tr
ea

t-

m
en

t t
ox

ic
ity

 o
r c

om
pl

ic
at

io
ns

 

in
 s

ev
en

 s
tu

di
es

, a
nd

 m
or

ta
lit

y 

in
 e

le
ve

n 
st

ud
ie

s.

• O
ne

 s
tu

dy
 re

po
rt

ed
 a

ss
oc

ia
-

tio
n 

be
tw

ee
n 

in
cr

ea
si

ng
 fr

ai
lty

 

an
d 

in
cr

ea
se

d 
co

st
 o

f c
ar

e



Page 5 of 36He et al. BMC Geriatrics         (2024) 24:1001 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

H
am

ak
er

 (2
01

2)
 [3

0]
N

to
 s

um
m

ar
iz

e 
al

l a
va

ila
bl

e 

ev
id

en
ce

 o
n 

th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

G
A

 a
nd

 o
nc

ol
og

i-

ca
l o

ut
co

m
es

N
o 

lim
it

Pa
tie

nt
s: 

18
–9

9 
ye

ar
s

H
et

er
og

en
ou

s; 
H

et
er

og
-

en
ou

s; 
H

et
er

og
en

ou
s

37
 (5

1)
i. 

pr
ed

ic
tiv

e 
va

lu
e 

of
 G

A
 

on
 a

ll-
ca

us
e 

m
or

ta
lit

y

ii.
 c

he
m

ot
he

ra
py

 to
xi

ci
ty

iii
. c

he
m

ot
he

ra
py

 c
om

pl
e-

tio
n

iii
. a

ss
oc

ia
tio

n 
be

tw
ee

n 
G

A
 

an
d 

pe
rio

pe
ra

tiv
e 

co
m

pl
ic

a-

tio
ns

v.
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
G

A
 

an
d 

ra
di

ot
he

ra
py

 to
xi

ci
ty

/

co
m

pl
et

io
n

• M
ed

ia
n 

of
 fi

ve
 g

er
ia

tr
ic

 

do
m

ai
ns

 a
ss

es
se

d 
pe

r s
tu

dy
.

• F
ra

ilt
y 

(in
 9

/1
0 

st
ud

ie
s)

, 

nu
tr

iti
on

al
 s

ta
tu

s 
(in

 a
ll 

fo
ur

 

st
ud

ie
s)

, c
om

or
bi

di
ty

 a
ss

es
se

d 

us
in

g 
C

IR
S-

G
 (i

n 
4/

5 
st

ud
ie

s)
 

pr
ed

ic
te

d 
m

or
ta

lit
y.

• F
ra

ilt
y 

(in
 2

/3
 s

tu
di

es
) p

re
-

di
ct

ed
 c

he
m

ot
he

ra
py

 to
xi

ci
ty

.

• I
m

pa
irm

en
t i

n 
co

gn
iti

on
 (i

n 

2/
3 

st
ud

ie
s)

, c
om

or
bi

di
ty

 (i
n 

2/
3 

st
ud

ie
s)

, A
D

L 
im

pa
irm

en
t 

(in
 2

/3
 s

tu
di

es
) w

as
 a

ss
oc

i-

at
ed

 w
ith

 c
he

m
ot

he
ra

py
 

co
m

pl
et

io
n.

• I
m

pa
irm

en
t i

n 
IA

D
L 

(in
 

3/
4 

st
ud

ie
s)

 w
as

 a
ss

oc
ia

te
d 

w
ith

 p
er

i-o
pe

ra
tiv

e 
co

m
pl

e-

tio
n.

• N
o 

st
ud

ie
s 

fo
un

d 
re

po
rt

in
g 

on
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
G

A
 

an
d 

ra
di

ot
he

ra
py

 to
xi

ci
ty

/

co
m

pl
et

io
n



Page 6 of 36He et al. BMC Geriatrics         (2024) 24:1001 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

H
am

ak
er

 (2
01

4)
 [1

5]
N

to
 s

um
m

ar
is

e 
da

ta
 

on
 th

e 
eff

ec
t o

f a
 g

er
ia

tr
ic

 

ev
al

ua
tio

n 
(G

E)
 o

n 
on

co
lo

gi
c 

tr
ea

tm
en

t d
ec

is
io

ns
 

an
d 

im
pl

em
en

ta
tio

n 
of

 n
on

-

on
co

lo
gi

c 
in

te
rv

en
tio

ns
 

fo
r o

ld
er

 a
du

lts
 w

ith
 c

an
ce

r

N
o 

lim
it

Pa
tie

nt
s: 

70
–9

9 
ye

ar
s

H
et

er
og

en
ou

s; 
H

et
er

og
-

en
ou

s; 
H

et
er

og
en

ou
s

10
 (1

0)
i) 

ch
an

ge
s 

in
 tr

ea
tm

en
t p

la
n

ii)
 n

um
be

r a
nd

 ty
pe

 o
f n

on
-

on
co

lo
gi

c 
in

te
rv

en
tio

ns

• F
re

qu
en

tly
 d

et
ec

te
d 

co
nd

i-

tio
ns

 w
er

e 
po

ly
ph

ar
m

ac
y 

(m
ed

ia
n 

67
%

), 
m

al
no

ur
is

h-

m
en

t (
m

ed
ia

n 
63

%
), 

fu
nc

tio
na

l 

im
pa

irm
en

ts
 (I

A
D

L 
m

ed
ia

n 

45
%

, A
D

L 
m

ed
ia

n 
43

%
, 

m
ob

ili
ty

/f
al

ls
 m

ed
ia

n 
33

%
), 

de
pr

es
si

ve
 s

ym
pt

om
s 

m
ed

ia
n 

34
%

, s
om

at
ic

 c
om

or
bi

di
ty

 

an
d 

co
gn

iti
ve

 im
pa

irm
en

ts
, 

fo
llo

w
ed

 b
y 

so
ci

al
 is

su
es

 (s
oc

ia
l 

is
ol

at
io

n,
 c

ar
eg

iv
er

 b
ur

de
n;

 

m
ed

ia
n 

21
%

).

• E
ffe

ct
 o

f G
E 

on
 tr

ea
tm

en
t 

de
ci

si
on

s 
co

ns
id

er
ed

 in
 s

ix
 

st
ud

ie
s. 

Tr
ea

tm
en

t c
ha

ng
es

 

fo
r a

pp
ro

xi
m

at
el

y 
39

%
 

of
 p

at
ie

nt
s 

af
te

r a
 G

A
, w

ith
 tw

o 

th
ird

s 
of

 th
es

e 
ch

an
ge

s 
m

ad
e 

to
 a

 le
ss

 in
te

ns
iv

e 
tr

ea
tm

en
t 

op
tio

n.

• N
on

-o
nc

ol
og

ic
 in

te
rv

en
-

tio
ns

 w
er

e 
re

co
m

m
en

de
d 

to
 o

ve
r 7

0%
 o

f p
at

ie
nt

s 

ac
ro

ss
 s

ev
en

 s
tu

di
es

.

• F
re

qu
en

tly
 re

co
m

m
en

de
d 

in
te

rv
en

tio
ns

 w
er

e 
so

ci
al

 

in
te

rv
en

tio
ns

 (m
ed

ia
n 

38
%

), 

m
od

ifi
ca

tio
n 

to
 m

ed
ic

at
io

n 

(m
ed

ia
n 

37
%

), 
fo

llo
w

ed
 

by
 n

ut
rit

io
na

l i
nt

er
ve

nt
io

ns
 

(m
ed

ia
n 

of
 2

6%
). 

In
te

rv
en

tio
n 

fo
r p

sy
ch

ol
og

ic
al

, c
og

ni
tiv

e,
 

im
pa

irm
en

ts
, m

ob
ili

ty
/f

al
ls

 ri
sk

 

or
 c

om
or

bi
di

ty
 w

er
e 

al
l r

ec
om

-

m
en

de
d 

fo
r a

 m
ed

ia
n 

of
 2

0%
 

of
 p

at
ie

nt
s.



Page 7 of 36He et al. BMC Geriatrics         (2024) 24:1001 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

H
am

ak
er

 (2
01

8)
 [3

9]
 - 

U
pd

at
e 

to
 H

am
ak

er
 2

01
4

N
to

 s
um

m
ar

iz
e 

al
l c

ur
re

nt
ly

 

av
ai

la
bl

e 
da

ta
 o

n 
th

e 
eff

ec
t 

of
 a

 G
E 

on
 o

nc
ol

og
ic

 tr
ea

t-

m
en

t d
ec

is
io

ns
, t

he
 im

pl
e-

m
en

ta
tio

n 
of

 n
on

-o
nc

ol
og

ic
 

in
te

rv
en

tio
ns

 a
nd

 th
e 

im
pa

ct
 

on
 tr

ea
tm

en
t o

ut
co

m
e 

fo
r o

ld
er

 a
du

lts
 w

ith
 c

an
ce

r

N
o 

lim
it

Pa
tie

nt
s: 

M
ea

n/
M

ed
ia

n 
ag

e 

74
–8

3 
ye

ar
s

H
et

er
og

en
ou

s; 
H

et
er

og
-

en
ou

s; 
H

et
er

og
en

ou
s

35
 (3

6)
i) 

ch
an

ge
s 

in
 o

nc
ol

og
ic

 tr
ea

t-

m
en

t p
la

n

ii)
 n

um
be

r a
nd

 ty
pe

 o
f n

on
-

on
co

lo
gi

c 
in

te
rv

en
tio

ns

iii
) e

ffe
ct

 o
f G

E 
on

 tr
ea

t-

m
en

t o
ut

co
m

es
 (t

ox
ic

ity
, 

tr
ea

tm
en

t-
re

la
te

d 
co

m
pl

ic
a-

tio
ns

, c
om

pl
et

io
n,

 q
ua

lit
y 

of
 li

fe
 o

r p
hy

si
ca

l f
un

ct
io

ni
ng

, 

m
or

ta
lit

y,
 a

nd
 h

ea
lth

 c
ar

e 

ut
ili

sa
tio

n)

• E
le

ve
n 

st
ud

ie
s 

co
m

-

pa
re

d 
tr

ea
tm

en
t d

ec
is

io
n 

be
fo

re
 a

nd
 a

ft
er

 G
E 

an
d 

re
po

rt
ed

 m
ed

ia
n 

ch
an

ge
 

to
 2

8%
 o

f p
at

ie
nt

s 
(ra

ng
e 

8–
54

%
). 

M
os

tly
 to

 a
 le

ss
 in

te
n-

si
ve

 tr
ea

tm
en

t o
pt

io
n.

• N
in

et
ee

n 
st

ud
ie

s 
re

po
rt

ed
 

on
 n

on
-o

nc
ol

og
ic

 in
te

rv
en

-

tio
ns

. C
om

m
on

 in
te

rv
en

tio
n 

in
cl

ud
ed

 a
dd

re
ss

in
g 

so
ci

al
 

is
su

es
 (m

ed
ia

n 
39

%
), 

nu
tr

iti
on

 

(m
ed

ia
n 

32
%

) a
nd

 p
ol

yp
ha

r-

m
ac

y 
(m

ed
ia

n 
31

%
). 

G
A

-b
as

ed
 

in
te

rv
en

tio
ns

 w
er

e 
re

co
m

-

m
en

de
d 

to
 a

 m
ed

ia
n 

of
 7

0%
 

of
 p

at
ie

nt
s.

• T
hi

rt
ee

n 
st

ud
ie

s 
re

po
rt

ed
 

on
 th

e 
eff

ec
t o

f G
E 

on
 tr

ea
t-

m
en

t o
ut

co
m

es
. P

os
iti

ve
 e

ffe
ct

 

on
 tr

ea
tm

en
t c

om
pl

et
io

n 

(h
ig

he
r c

om
pl

et
io

n 
in

 3
/4

 

st
ud

ie
s)

, a
nd

 tr
ea

tm
en

t 

to
xi

ci
ty

 o
r c

om
pl

ic
at

io
ns

 

(p
os

iti
ve

 e
ffe

ct
 in

 5
/9

 s
tu

di
es

), 

lo
w

er
 ra

te
s 

of
 m

or
ta

lit
y 

(2
/7

 

st
ud

ie
s)

, h
et

er
og

en
eo

us
 

re
su

lts
 fo

r h
ea

lth
 c

ar
e 

us
e 

(in
 

8 
st

ud
ie

s)

• T
w

o 
of

 th
re

e 
RC

Ts
 fo

un
d 

po
si

tiv
e 

eff
ec

t o
f G

E 
on

 q
ua

lit
y 

of
 li

fe
 o

r p
hy

si
ca

l f
un

ct
io

ni
ng



Page 8 of 36He et al. BMC Geriatrics         (2024) 24:1001 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

H
am

ak
er

 (2
02

2)
 [4

0]
 –

 

U
pd

at
e 

to
 H

am
ak

er
 2

01
8

N
to

 s
um

m
ar

iz
e 

cu
rr

en
tly

 

av
ai

la
bl

e 
da

ta
 o

n 
th

e 
eff

ec
t 

of
 a

 G
A

 o
n 

on
co

lo
gi

c 
tr

ea
t-

m
en

t d
ec

is
io

ns
, t

he
 im

pl
e-

m
en

ta
tio

n 
of

 n
on

-o
nc

ol
og

ic
 

in
te

rv
en

tio
ns

, d
oc

to
r-

pa
tie

nt
 c

om
m

un
ic

at
io

n,
 

an
d 

th
e 

im
pa

ct
 o

n 
tr

ea
tm

en
t 

ou
tc

om
e.

 A
 s

ec
on

d 
ai

m
 

w
as

 to
 a

ss
es

s 
di

ffe
re

nc
es

 

in
 im

pa
ct

 b
as

ed
 o

n 
th

e 
w

ay
 

th
e 

ge
ria

tr
ic

 a
ss

es
sm

en
t 

is
 im

pl
em

en
te

d.

N
o 

lim
it

Pa
tie

nt
s: 

M
ea

n/
M

ed
ia

n 
ag

e 

68
–8

3 
ye

ar
s

H
et

er
og

en
ou

s; 
H

et
er

og
-

en
ou

s; 
H

et
er

og
en

ou
s

61
 (6

5)
i) 

ch
an

ge
s 

in
 o

nc
ol

og
ic

 tr
ea

t-

m
en

t p
la

n

ii)
 n

um
be

r a
nd

 ty
pe

 o
f n

on
-

on
co

lo
gi

c 
in

te
rv

en
tio

ns

iii
) e

ffe
ct

 o
f G

A
 o

n 
pa

tie
nt

-

do
ct

or
 c

om
m

un
ic

at
io

n

iv
) e

ffe
ct

 o
f G

A
 o

n 
tr

ea
tm

en
t 

ou
tc

om
es

 (i
.e

., 
to

xi
ci

ty
, t

re
at

-

m
en

t-
re

la
te

d 
co

m
pl

ic
at

io
ns

, 

co
m

pl
et

io
n,

 m
or

ta
lit

y,
 h

ea
lth

 

ca
re

 u
til

is
at

io
n,

 q
ua

lit
y 

of
 li

fe
 

or
 p

hy
si

ca
l f

un
ct

io
ni

ng
)

• A
cr

os
s 

tw
en

ty
-o

ne
 s

tu
di

es
, 

tr
ea

tm
en

t d
ec

is
io

ns
 w

er
e 

m
od

ifi
ed

 in
 a

 m
ed

ia
n 

of
 3

1%
 

of
 p

at
ie

nt
s 

(ra
ng

e 
7–

56
%

), 

m
os

tly
 to

 le
ss

 in
te

ns
iv

e 
tr

ea
t-

m
en

t o
pt

io
n.

 M
od

ifi
ca

tio
ns

 

w
er

e 
hi

gh
er

 w
he

n 
co

nd
uc

te
d 

by
 m

ul
tid

is
ci

pl
in

ar
y 

te
am

 

co
m

pa
re

d 
to

 a
ss

es
sm

en
t 

by
 o

nc
ol

og
y 

te
am

 o
r g

er
ia

tr
ic

 

co
ns

ul
ta

tio
n.

• T
hi

rt
y-

th
re

e 
st

ud
ie

s 
re

po
rt

ed
 

on
 G

A
-b

as
ed

 in
te

rv
en

tio
ns

. 

O
ne

 o
r m

or
e 

in
te

rv
en

-

tio
ns

 w
er

e 
re

co
m

m
en

de
d 

to
 a

 m
ed

ia
n 

of
 7

2%
 o

f p
at

ie
nt

s.

• A
cr

os
s 

th
re

e 
RC

Ts
, G

A
 

le
d 

to
 m

or
e 

ag
e-

re
la

te
d 

di
sc

us
si

on
s, 

ca
re

 p
la

nn
in

g 

an
d 

im
pr

ov
ed

 c
om

m
un

ic
at

io
n.

• T
w

en
ty

-o
ne

 s
tu

di
es

 re
po

rt
ed

 

on
 e

ffe
ct

 o
f G

A
 o

n 
tr

ea
tm

en
t 

ou
tc

om
es

. I
n 

m
os

t s
tu

di
es

, 

G
A

 le
d 

to
 lo

w
er

 tr
ea

tm
en

t 

to
xi

ci
ty

/c
om

pl
ic

at
io

ns
, h

ig
he

r 

tr
ea

tm
en

t c
om

pl
et

io
n 

(in
 

6/
9 

st
ud

ie
s)

 a
nd

 im
pr

ov
ed

 

qu
al

ity
 o

f l
ife

 (i
n 

4/
6 

st
ud

ie
s)

 

or
 p

hy
si

ca
l f

un
ct

io
ni

ng
 (i

n 
al

l 

th
re

e 
st

ud
ie

s)



Page 9 of 36He et al. BMC Geriatrics         (2024) 24:1001 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

Ra
m

ja
un

 (2
01

3)
 [3

3]
N

to
 id

en
tif

y 
CG

A
 d

om
ai

ns
 

th
at

 a
re

 m
os

t p
re

di
c-

tiv
e 

of
 c

lin
ic

al
 o

ut
co

m
es

 

in
 p

at
ie

nt
s ≥

 6
5 

ye
ar

s 

re
ce

iv
in

g 
tr

ea
tm

en
t f

or
 n

on
-

m
et

as
ta

tic
 c

an
ce

r.

≥
 6

5 
ye

ar
s

Pa
tie

nt
s: 

N
ot

 re
po

rt
ed

H
et

er
og

en
ou

s; 
N

R;
 H

et
er

-

og
en

ou
s

9 
(9

)
i) 

po
st

 o
pe

ra
tiv

e 
co

m
pl

ic
a-

tio
ns

ii)
 c

he
m

ot
he

ra
py

-r
el

at
ed

 

to
xi

ci
ty

iii
) m

or
ta

lit
y

• O
ne

 s
tu

dy
 re

po
rt

ed
 a

ss
o-

ci
at

io
n 

be
tw

ee
n 

co
m

or
bi

di
ty

 

m
ea

su
re

d 
by

 C
IR

S-
G

 a
nd

 p
os

t-

op
er

at
iv

e 
co

m
pl

ic
at

io
ns

 

(O
R 

=
 5

.6
2,

 9
5%

 C
I 2

.1
8–

14
.5

0)

• T
re

at
m

en
t-

re
la

te
d 

to
xi

ci
ty

 

ex
am

in
ed

 in
 th

re
e 

st
ud

ie
s. 

Fu
nc

tio
na

l s
ta

tu
s 

(O
R 

1.
71

 

to
 2

.4
7)

 a
nd

 im
pa

ire
d 

he
ar

in
g 

(O
R 

=
 1

.6
7,

 9
5%

 C
I 1

.0
4–

2.
69

) 

as
so

ci
at

ed
 w

ith
 tr

ea
tm

en
t-

re
la

te
d 

to
xi

ci
ty

.

• A
t l

ea
st

 o
ne

 o
r m

or
e 

do
m

ai
ns

 

of
 C

G
A

 s
ig

ni
fic

an
tly

 p
re

di
ct

ed
 

m
or

ta
lit

y 
(7

 s
tu

di
es

).

Ve
rs

te
eg

 (2
01

4)
 [3

1]
N

to
 s

um
m

ar
is

e 
th

e 
da

ta
 

on
 th

e 
pr

ed
ic

tiv
e 

va
lu

e 

of
 G

A
 o

n 
tr

ea
tm

en
t t

ox
ic

ity
, 

m
or

ta
lit

y 
an

d 
tr

ea
tm

en
t 

de
ci

si
on

s 
in

 e
ld

er
ly

 p
at

ie
nt

s 

w
ith

 s
ol

id
 c

an
ce

r t
re

at
ed

 

w
ith

 c
he

m
ot

he
ra

py

≥
 6

5 
ye

ar
s

Pa
tie

nt
s: 

65
–9

9 
ye

ar
s

H
et

er
og

en
ou

s; 
N

R;
 C

he
m

o-

th
er

ap
y

13
 (1

3)
i) 

tr
ea

tm
en

t t
ox

ic
ity

ii)
 m

or
ta

lit
y

iii
) i

nfl
ue

nc
e 

of
 G

A
 o

n 
tr

ea
t-

m
en

t d
ec

is
io

n-
m

ak
in

g

• S
ix

 s
tu

di
es

 re
po

rt
ed

 

on
 p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

an
d 

tr
ea

tm
en

t t
ox

ic
ity

. 

In
co

ns
is

te
nc

ie
s 

ac
ro

ss
 s

tu
d-

ie
s 

in
 te

rm
s 

of
 d

om
ai

ns
 

th
at

 p
re

di
ct

ed
 to

xi
ci

ty
. 4

9–
64

%
 

of
 o

ld
er

 p
at

ie
nt

s 
ex

pe
rie

nc
e 

ch
em

ot
he

ra
py

-r
el

at
ed

 to
xi

ci
ty

 

(a
t l

ea
st

 g
ra

de
 3

)

• M
al

nu
tr

iti
on

, i
m

pa
ir-

m
en

t i
n 

fu
nc

tio
na

l s
ta

tu
s 

an
d 

co
m

or
bi

di
tie

s, 
lo

w
er

 

pe
rf

or
m

an
ce

 s
ta

tu
s 

an
d 

fra
ilt

y 

as
so

ci
at

ed
 w

ith
 m

or
ta

lit
y.

 

M
al

nu
tr

iti
on

 is
 th

e 
on

ly
 fa

ct
or

 

to
 p

re
di

ct
 m

or
ta

lit
y 

ac
ro

ss
 a

ll 

st
ud

ie
s.

• A
cr

os
s 

fiv
e 

st
ud

ie
s, 

tr
ea

t-

m
en

t m
od

ifi
ca

tio
ns

 w
er

e 

m
ad

e 
to

 2
1–

53
%

 o
f p

at
ie

nt
s 

fo
llo

w
in

g 
G

A
. I

m
pa

irm
en

t 

in
 fu

nc
tio

na
l s

ta
tu

s 
or

 m
al

nu
-

tr
iti

on
 w

er
e 

co
m

m
on

 re
as

on
s 

fo
r t

re
at

m
en

t m
od

ifi
ca

tio
ns

.



Page 10 of 36He et al. BMC Geriatrics         (2024) 24:1001 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

Ca
ill

et
 (2

01
4)

 [2
4]

N
to

 re
vi

ew
 e

vi
de

nc
e 

on
 th

e 
us

ef
ul

ne
ss

 o
f C

G
A

 

in
 a

ss
es

si
ng

 h
ea

lth
 p

ro
b-

le
m

s, 
gu

id
in

g 
de

ci
si

on
s 

ab
ou

t c
an

ce
r t

re
at

m
en

ts
, 

pr
ed

ic
tin

g 
ou

tc
om

es
, 

an
d 

de
ve

lo
pi

ng
 a

 c
oo

rd
i-

na
te

d 
pr

og
ra

m
 o

f t
ai

lo
re

d 

ge
ria

tr
ic

 in
te

rv
en

tio
ns

.

≥
 6

5 
ye

ar
s

Pa
tie

nt
s: 

65
–9

9 
ye

ar
s

H
et

er
og

en
ou

s; 
N

R;
 H

et
er

-

og
en

ou
s

35
 (3

5)
i) 

nu
m

be
r o

f h
ea

lth
 is

su
es

 

id
en

tifi
ed

 fo
llo

w
in

g 
a 

CG
A

​

ii)
 p

re
di

ct
iv

e 
va

lu
e 

of
 C

G
A

 

on
 m

or
ta

lit
y

iii
) p

re
di

ct
iv

e 
va

lu
e 

of
 C

G
A

 

on
 c

he
m

o-
to

xi
ci

ty

iv
) i

m
pa

ct
 o

f C
G

A
 o

n 
tr

ea
t-

m
en

t d
ec

is
io

n-
m

ak
in

g

v)
 C

G
A

 b
as

ed
 c

ar
e 

pl
an

s

• C
G

A
 id

en
tifi

ed
 a

 n
um

-

be
r o

f g
er

ia
tr

ic
 p

ro
bl

em
s 

th
at

 c
ou

ld
 a

ffe
ct

 o
r i

nt
er

fe
re

 

w
ith

 tr
ea

tm
en

t.

• 2
1–

49
%

 o
f t

re
at

m
en

t 

de
ci

si
on

s 
w

er
e 

in
flu

en
ce

d 

by
 a

 C
G

A
. F

iv
e 

st
ud

ie
s 

su
g-

ge
st

ed
 fu

nc
tio

n 
an

d 
nu

tr
iti

on
al

 

st
at

us
 h

av
e 

th
e 

st
ro

ng
es

t 

eff
ec

t.

• F
un

ct
io

na
l i

m
pa

irm
en

t, 

m
al

nu
tr

iti
on

 a
nd

 c
om

or
bi

di
-

tie
s 

w
er

e 
co

m
m

on
 p

re
di

ct
or

s 

of
 m

or
ta

lit
y 

an
d 

ch
em

ot
he

r-

ap
y-

re
la

te
d 

to
xi

ci
ty

.

• F
ew

 s
tu

di
es

 d
es

cr
ib

ed
 in

te
r-

ve
nt

io
ns

 fo
llo

w
in

g 
CG

A
 re

su
lts

. 

O
nl

y 
th

re
e 

RC
Ts

 re
po

rt
ed

 

on
 e

ffe
ct

 o
f G

A
-b

as
ed

 in
te

r-

ve
nt

io
n 

w
ith

 m
ix

ed
 re

su
lts

.

Fe
ng

 (2
01

5)
 [3

2]
N

to
 a

ss
es

s 
w

hi
ch

 c
om

po
ne

nt
s 

of
 th

e 
CG

A
 p

re
di

ct
 c

lin
ic

al
ly

 

re
le

va
nt

 o
ut

co
m

es
 in

 g
er

ia
t-

ric
 s

ur
gi

ca
l o

nc
ol

og
y

≥
 6

0 
ye

ar
s

Pa
tie

nt
s: 

60
+

So
lid

 tu
m

ou
rs

; N
R;

 S
ur

ge
ry

6 
(6

)
i) 

pr
ed

ic
tiv

e 
va

lu
e 

of
 G

A
 

on
 3

0-
da

y 
po

st
-s

ur
gi

ca
l 

m
or

ta
lit

y,
 c

om
pl

ic
at

io
ns

 

w
ith

in
 3

0-
da

y,
 a

nd
 d

is
ch

ar
ge

 

to
 a

n 
in

st
itu

tio
n

ii)
 p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

on
 9

0-
da

y 
al

l-c
au

se
 m

or
ta

lit
y

• I
m

pa
irm

en
t i

n 
IA

D
L,

 A
D

L,
 

fa
tig

ue
, c

og
ni

tio
n,

 d
ep

re
ss

io
n 

an
d 

fra
ilt

y 
pr

ed
ic

te
d 

ov
er

al
l/

m
aj

or
 p

os
t-

op
er

at
iv

e 
co

m
-

pl
ic

at
io

ns
.

• N
o 

CG
A

 c
om

po
ne

nt
s 

pr
e-

di
ct

ed
 p

os
to

pe
ra

tiv
e 

m
or

ta
lit

y 

(a
ss

es
se

d 
in

 4
/6

 s
tu

di
es

)

• I
m

pa
irm

en
ts

 in
 IA

D
L 

an
d 

de
pr

es
si

on
 p

re
di

ct
ed

 

di
sc

ha
rg

e 
to

 a
 n

on
-h

om
e 

in
st

i-

tu
tio

n 
(a

ss
es

se
d 

2/
6 

st
ud

ie
s)

• V
ar

io
us

 im
pa

irm
en

t p
re

di
ct

ed
 

lo
ng

er
 le

ng
th

 o
f s

ta
y.



Page 11 of 36He et al. BMC Geriatrics         (2024) 24:1001 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

Sc
hu

lk
es

 (2
01

6)
 [2

5]
N

to
 a

ss
em

bl
e 

al
l a

va
ila

bl
e 

ev
id

en
ce

 o
n 

th
e 

re
le

va
nc

e 

of
 th

e 
G

A
 in

 tr
ea

tm
en

t d
ec

i-

si
on

s, 
ou

tc
om

e 
pr

ed
ic

tio
n,

 

an
d 

th
e 

pr
ev

al
en

ce
 o

f g
er

i-

at
ric

 c
on

di
tio

ns
 in

 o
ld

er
 

pa
tie

nt
s 

w
ith

 lu
ng

 c
an

ce
r.

N
o 

lim
it

Pa
tie

nt
s: 

73
–8

1 
ye

ar
s

Lu
ng

 c
an

ce
r; 

he
te

ro
ge

no
us

; 

he
te

ro
ge

no
us

18
 (2

3)
i) 

pr
ev

al
en

ce
 o

f g
er

ia
tr

ic
 

co
nd

iti
on

s

ii)
 p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

an
d 

m
or

ta
lit

y,

iii
) a

ss
oc

ia
tio

n 
of

 G
A

 

w
ith

 c
he

m
o-

to
xi

ci
ty

, t
re

at
-

m
en

t r
es

po
ns

e

iv
) p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

an
d 

tr
ea

tm
en

t c
om

pl
et

io
n

v)
 e

ffe
ct

 o
f G

A
 re

su
lts

 

on
 d

ec
is

io
n-

m
ak

in
g

vi
) e

ffe
ct

 o
f G

A
 o

n 
fu

nc
tio

n 

or
 c

og
ni

tiv
e 

st
at

us
 d

ur
-

in
g 

or
 a

ft
er

 tr
ea

tm
en

t, 
qu

al
ity

 

of
 li

fe

• P
re

va
le

nc
e 

of
 g

er
ia

tr
ic

 c
on

di
-

tio
ns

 in
 o

ld
er

 a
du

lts
 w

ith
 lu

ng
 

ca
nc

er
 w

as
 h

ig
h,

 m
ed

ia
n 

ra
ng

e 
29

%
 fo

r c
og

ni
tiv

e 

im
pa

irm
en

t t
o 

70
%

 fo
r i

m
pa

ir-

m
en

t o
n 

IA
D

L

• O
bj

ec
tiv

e 
ph

ys
ic

al
 fu

nc
-

tio
n 

an
d 

nu
tr

iti
on

al
 s

ta
tu

s 

w
er

e 
co

m
m

on
ly

 a
ss

oc
ia

te
d 

w
ith

 m
or

ta
lit

y 
(6

/1
0 

st
ud

ie
s)

• F
ew

 s
ig

ni
fic

an
t a

ss
oc

ia
tio

ns
 

fo
un

d 
be

tw
ee

n 
G

A
 d

om
ai

ns
 

an
d 

ch
em

ot
he

ra
py

-r
el

at
ed

 

to
xi

ci
ty

 (n
ot

ed
 a

cr
os

s 
fiv

e 

st
ud

ie
s)

.

• T
w

o 
st

ud
ie

s 
lo

ok
ed

 a
t t

he
 c

or
-

re
la

tio
n 

be
tw

ee
n 

tr
ea

tm
en

t 

re
sp

on
se

 a
nd

 G
A

, h
ow

ev
er

 

th
er

e 
w

as
 n

o 
si

gn
ifi

ca
tio

n 

as
so

ci
at

io
n.

• T
w

o 
of

 fo
ur

 s
tu

di
es

 

fo
un

d 
an

 a
ss

oc
ia

tio
n 

be
tw

ee
n 

im
pa

irm
en

t i
n 

G
A

 

do
m

ai
ns

 a
nd

 tr
ea

tm
en

t 

co
m

pl
et

io
n.

• T
re

at
m

en
t m

od
ifi

ca
tio

n 

an
d 

im
pl

em
en

ta
tio

n 
of

 n
on

-

on
co

lo
gi

c 
in

te
rv

en
tio

ns
 

w
er

e 
m

ad
e 

ba
se

d 
on

 a
 G

A
 

ac
ro

ss
 fo

ur
 s

tu
di

es
.



Page 12 of 36He et al. BMC Geriatrics         (2024) 24:1001 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

M
ol

in
a-

G
ar

rid
o 

(2
01

7)
 [2

9]
N

to
 a

ss
em

bl
e 

al
l t

he
 e

vi
de

nc
e 

on
 th

e 
m

od
el

s 
of

 C
G

A
, f

ra
ilt

y 

sc
re

en
in

g 
to

ol
s 

w
hi

ch
 h

av
e 

be
en

 u
se

d 
in

 e
ld

er
ly

 p
at

ie
nt

s 

w
ith

 p
ro

st
at

e 
ca

nc
er

 

an
d 

th
ei

r f
ea

si
bi

lit
y

N
o 

lim
it

Pa
tie

nt
s: 

65
–9

3 
ye

ar
s

pr
os

ta
te

 c
an

ce
r; 

N
R;

 N
R

8 
(8

)
i) 

pr
ev

al
en

ce
 o

f g
er

ia
tr

ic
 

co
nd

iti
on

s

ii)
 d

es
cr

ib
e 

m
od

el
s 

of
 C

G
A

​

iii
) f

ea
si

bi
lit

y 
of

 s
cr

ee
ni

ng
 

to
ol

s

• G
er

ia
tr

ic
 im

pa
irm

en
ts

 a
re

 

pr
ev

al
en

t i
n 

ol
de

r a
du

lts
 

w
ith

 p
ro

st
at

e 
ca

nc
er

• N
o 

co
ns

en
su

s 
on

 C
G

A
 m

od
el

 

to
 b

e 
us

ed
 fo

r o
ld

er
 a

du
lts

 

w
ith

 p
ro

st
at

e 
ca

nc
er

• O
ne

 s
tu

dy
 re

po
rt

ed
 o

n 
as

so
-

ci
at

io
n 

be
tw

ee
n 

ba
sa

l i
nf

or
m

a-

tio
n 

fro
m

 C
G

A
 a

nd
 e

ar
ly

 

di
sc

on
tin

ua
tio

n,
 a

no
th

er
 

ar
tic

le
 re

po
rt

ed
 o

n 
as

so
ci

at
io

n 

be
tw

ee
n 

fra
ilt

y 
(b

as
ed

 o
n 

CG
A

) 

an
d 

su
rv

iv
al

, t
re

at
m

en
t t

ox
ic

ity

• T
w

o 
st

ud
ie

s 
re

po
rt

ed
 

th
at

 th
e 

VE
S-

13
 s

cr
ee

ni
ng

 

to
ol

 c
or

re
ct

ly
 id

en
tifi

ed
 fr

ai
l 

pa
tie

nt
s 

(7
2.

6–
90

%
 a

cc
ur

ac
y)

.

va
n 

D
eu

de
ko

m
 (2

01
6)

 [4
4]

N
to

 s
tu

dy
 th

e 
as

so
ci

at
io

n 

of
 fu

nc
tio

na
l, 

co
gn

iti
ve

 

im
pa

irm
en

t, 
so

ci
al

 e
nv

i-

ro
nm

en
t, 

an
d 

fra
ilt

y 

w
ith

 a
dv

er
se

 h
ea

lth
 o

ut
-

co
m

es
 in

 p
at

ie
nt

s 
w

ith
 h

ea
d 

an
d 

ne
ck

 c
an

ce
r.

N
o 

lim
it

Pa
tie

nt
s: 

46
.3

–7
8 

in
 2

7/
31

 

st
ud

ie
s 

th
at

 re
po

rt
ed

 

on
 m

ea
n 

pa
tie

nt
 a

ge

H
ea

d 
an

d 
N

ec
k;

 H
et

er
og

-

en
ou

s; 
H

et
er

og
en

ou
s

31
 (3

1)
i) 

ad
ve

rs
e 

he
al

th
 o

ut
co

m
es

 

de
fin

ed
 a

s 
m

or
ta

lit
y,

 fu
nc

-

tio
na

l o
r c

og
ni

tiv
e 

de
cl

in
e

ii)
 a

dv
er

se
 e

ve
nt

s 
du

r-

in
g 

or
 a

ft
er

 tr
ea

tm
en

t

iii
) p

ro
lo

ng
ed

 le
ng

th
 o

f s
ta

y

iv
) h

ea
lth

-r
el

at
ed

 q
ua

lit
y 

of
 li

fe

• I
m

pa
irm

en
t i

n 
fu

nc
tio

na
l 

st
at

us
, d

ep
re

ss
io

n 
sy

m
pt

om
s 

an
d 

so
ci

al
 is

ol
at

io
n 

ar
e 

pr
ev

a-

le
nt

 in
 h

ea
d 

an
d 

ne
ck

 c
an

ce
r 

pa
tie

nt
s.

• M
os

t s
tu

di
es

 re
po

rt
ed

 s
ig

ni
fi-

ca
nt

 a
ss

oc
ia

tio
n 

in
 im

pa
irm

en
t 

in
 fu

nc
tio

n,
 c

og
ni

tio
n,

 

m
oo

d 
or

 s
oc

ia
l e

nv
iro

nm
en

t 

w
ith

 a
dv

er
se

 o
ut

co
m

es

• C
og

ni
tiv

e 
fu

nc
tio

n 
(re

po
rt

ed
 

in
 2

/3
1 

st
ud

ie
s)

, f
ra

ilt
y 

an
d 

ob
je

ct
iv

el
y 

m
ea

su
re

d 

ph
ys

ic
al

 fu
nc

tio
n 

w
er

e 

no
t a

ss
es

se
d 

fo
r a

ll 
he

ad
 

an
d 

ne
ck

 c
an

ce
r p

at
ie

nt
s



Page 13 of 36He et al. BMC Geriatrics         (2024) 24:1001 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

va
n 

D
eu

de
ko

m
 (2

01
8)

 [4
3]

N
to

 s
tu

dy
 th

e 
as

so
ci

at
io

n 

of
 fu

nc
tio

na
l, 

co
gn

iti
ve

 

im
pa

irm
en

t, 
so

ci
al

 e
nv

iro
n-

m
en

t, 
an

d 
fra

ilt
y 

pr
io

r t
o 

an
y 

tr
ea

tm
en

t w
ith

 a
dv

er
se

 

he
al

th
 o

ut
co

m
es

 

af
te

r f
ol

lo
w

-u
p)

 in
 p

at
ie

nt
s 

di
ag

no
se

d 
w

ith
 e

so
ph

ag
ea

l 

ca
nc

er

N
o 

lim
it

Pa
tie

nt
s: 

55
.2

3–
79

.5
 

in
 th

e 
17

/1
9 

st
ud

ie
s 

re
po

rt
-

in
g 

on
 m

ea
n 

pa
tie

nt
 a

ge

es
op

ha
ge

al
 c

an
ce

r; 
H

et
er

-

og
en

ou
s; 

H
et

er
og

en
ou

s

19
 (1

9)
i) 

ad
ve

rs
e 

he
al

th
 o

ut
co

m
es

 

de
fin

ed
 a

s 
m

or
ta

lit
y,

 fu
nc

-

tio
na

l o
r c

og
ni

tiv
e 

de
cl

in
e

ii)
 a

dv
er

se
 e

ve
nt

s 
du

r-

in
g 

tr
ea

tm
en

t

iii
) p

ro
lo

ng
ed

 le
ng

th
 o

f s
ta

y

iv
) h

ea
lth

-r
el

at
ed

 q
ua

lit
y 

of
 li

fe

• I
m

pa
irm

en
t i

n 
fu

nc
tio

n,
 c

og
-

ni
tio

n,
 fr

ai
lty

 w
er

e 
si

gn
ifi

ca
nt

 

as
so

ci
at

ed
 w

ith
 a

dv
er

se
 h

ea
lth

 

ou
tc

om
es

 (1
9/

53
 s

tu
di

es
)

• F
un

ct
io

na
l i

m
pa

irm
en

t 

or
 s

oc
ia

l e
nv

iro
nm

en
t s

ig
ni

fi-

ca
nt

ly
 a

ss
oc

ia
te

d 
w

ith
 a

dv
er

se
 

he
al

th
 o

ut
co

m
es

 (4
/6

 s
tu

di
es

)

• O
bj

ec
tiv

el
y 

m
ea

su
re

d 

ph
ys

ic
al

 fu
nc

tio
n,

 c
og

ni
tio

n 

(m
ea

su
re

d 
in

 1
/1

9 
st

ud
ie

s)
, 

an
d 

fra
ilt

y 
w

as
 n

ot
 m

ea
su

re
d 

in
 a

ll 
es

eo
ph

ag
ea

l c
an

ce
r 

pa
tie

nt
s

Sz
um

ac
he

r (
20

18
) [

26
]

N
(i)

 to
 p

ro
vi

de
 a

n 
ov

er
vi

ew
 

of
 a

ll 
CG

A
 in

st
ru

m
en

ts
 

an
d 

ge
ria

tr
ic

 s
cr

ee
ni

ng
 to

ol
s 

th
at

 a
re

 u
se

d 
in

 th
e 

ra
di

at
io

n 

on
co

lo
gy

 s
et

tin
g;

(ii
) t

o 
ex

am
in

e 
th

e 
fe

as
ib

ili
ty

 

an
d 

ps
yc

ho
m

et
ric

 p
ro

pe
r-

tie
s 

of
 C

G
A

 a
nd

 s
cr

ee
ni

ng
 

to
ol

s 
an

d

(ii
i) 

to
 s

ys
te

m
at

ic
al

ly
 e

va
lu

at
e 

th
e 

im
pa

ct
 o

f C
G

A
 in

st
ru

-

m
en

ts
 a

nd
 g

er
ia

tr
ic

 s
cr

ee
n-

in
g 

to
ol

s 
on

 th
e 

ra
di

at
io

n 

th
er

ap
y 

tr
ea

tm
en

t d
ec

is
io

n-

m
ak

in
g 

pr
oc

es
s 

an
d 

th
ei

r 

eff
ec

tiv
en

es
s 

in
 p

re
di

ct
in

g 

ca
nc

er
 a

nd
 tr

ea
tm

en
t 

ou
tc

om
es

m
ea

n 
or

 m
ed

ia
n 

ag
e 

of
 s

tu
dy

 p
ar

tic
ip

an
ts

 ≥
 6

5

Pa
tie

nt
s: 

61
–9

5 
ye

ar
s

H
et

er
og

en
ou

s; 
H

et
er

og
-

en
ou

s; 
Ra

di
ot

he
ra

py

12
 (1

2)
i) 

ov
er

vi
ew

 o
f C

G
A

 in
st

ru
-

m
en

ts
 a

nd
 s

cr
ee

ni
ng

 to
ol

s 

us
ed

 in
 ra

di
at

io
n 

on
co

lo
gy

,

ii)
 fe

as
ib

ili
ty

 C
G

A
 in

st
ru

m
en

ts
 

an
d 

to
ol

s

iii
) p

sy
ch

om
et

ric
 p

ro
pe

rt
ie

s 

or
 d

ia
gn

os
tic

 a
cc

ur
ac

y 

of
 in

st
ru

m
en

ts

iv
) i

m
pa

ct
 o

f C
G

A
 a

nd
 to

ol
s 

on
 tr

ea
tm

en
t d

ec
is

io
n-

m
ak

in
g 

pr
oc

es
s

v)
 p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

fo
r c

an
ce

r a
nd

 tr
ea

tm
en

t 

ou
tc

om
es

• V
ES

-1
3 

an
d 

G
8 

w
er

e 
th

e 
m

os
t 

fre
qu

en
tly

 u
se

d 
sc

re
en

in
g 

to
ol

s 
ac

ro
ss

 fi
ve

 s
tu

di
es

 (s
ta

n-

da
lo

ne
 in

 tw
o,

 a
nd

 re
fe

rr
al

s 

to
 C

G
A

 in
 th

re
e 

st
ud

ie
s)

• A
 C

G
A

 w
as

 u
se

d 
in

 s
ev

en
 

st
ud

ie
s, 

a 
ge

ria
tr

ic
ia

n-

le
d 

as
se

ss
m

en
t i

n 
fo

ur
 

of
 th

e 
se

ve
n 

st
ud

ie
s, 

an
d 

ot
he

r 

st
ud

ie
s 

pa
tie

nt
 s

el
f-a

dm
in

-

is
te

re
d.

• C
G

A
 re

qu
ire

d 
80

–1
20

 m
in

 

to
 c

om
pl

et
e 

(re
po

rt
ed

 

ac
ro

ss
 th

re
e 

st
ud

ie
s)

• O
ne

 s
tu

dy
 re

po
rt

ed
 tr

ea
t-

m
en

t m
od

ifi
ca

tio
n 

ba
se

d 

on
 C

G
A

 fo
r fi

ve
 o

f s
ix

 p
at

ie
nt

s.

“• 
Th

er
e 

w
er

e 
a 

no
n-

si
gn

ifi
ca

nt
 

as
so

ci
at

io
n 

be
tw

ee
n 

CG
A

 

im
pa

irm
en

t a
nd

 tr
ea

tm
en

t 

to
le

ra
nc

e 
(in

 6
 s

tu
di

es
).

• T
w

o 
st

ud
ie

s 
id

en
tifi

ed
 

re
la

tio
ns

hi
p 

be
tw

ee
n 

CG
A

 

an
d 

tr
ea

tm
en

t c
om

pl
et

io
n

• T
w

o 
st

ud
ie

s 
re

po
rt

ed
 c

or
-

re
la

tio
n 

be
tw

ee
n 

m
or

ta
lit

y 

an
d 

lo
w

er
 G

8 
sc

or
e 

an
d 

nu
tr

i-

tio
na

l r
is

k.



Page 14 of 36He et al. BMC Geriatrics         (2024) 24:1001 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

H
am

ak
er

 (2
01

3)
 [2

7]
N

to
 d

et
er

m
in

e 
re

le
va

nc
e 

of
 G

A
 fo

r o
ld

er
 p

at
ie

nt
s 

w
ith

 h
ae

m
at

ol
og

ic
al

 

m
al

ig
na

nc
y 

an
d 

do
m

ai
ns

 

th
at

 a
re

 p
re

di
ct

iv
e 

of
 p

at
ie

nt
 

an
d 

ca
nc

er
-r

el
at

ed
 

ou
tc

om
es

N
o 

lim
it

Pa
tie

nt
s: 

58
–8

6 
ye

ar
s

H
ae

m
at

ol
og

ic
al

; N
/A

; 

H
et

er
og

en
ou

s

15
 (1

8)
i) 

pr
ev

al
en

ce
 o

f g
er

ia
tr

ic
 

co
nd

iti
on

s 
in

 h
ae

m
at

ol
og

i-

ca
l s

et
tin

g

ii)
 p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

fo
r m

or
ta

lit
y

iii
) a

ss
oc

ia
tio

n 
of

 G
A

 

w
ith

 o
th

er
 o

ut
co

m
es

 (e
.g

., 

ch
em

o-
to

xi
ci

ty
, r

es
po

ns
e 

ra
te

s, 
tr

ea
tm

en
t c

om
pl

et
io

n,
 

ch
an

ge
s 

to
 G

A
 d

ur
in

g/
af

te
r 

tr
ea

tm
en

t)

• P
re

va
le

nc
e 

of
 g

er
ia

tr
ic

 c
on

di
-

tio
ns

 w
as

 h
ig

h 
de

sp
ite

 g
oo

d 

pe
rf

or
m

an
ce

 s
ta

tu
s

• P
re

di
ct

iv
e 

va
lu

e 
of

 G
A

 

fo
r m

or
ta

lit
y 

re
po

rt
ed

 in
 te

n 

st
ud

ie
s. 

Im
pa

irm
en

ts
 in

 IA
D

L 

(5
5%

), 
co

gn
iti

on
 (8

3%
), 

ph
ys

ic
al

 fu
nc

tio
n 

(1
00

%
) 

an
d 

m
al

nu
tr

iti
on

 (6
7%

) w
er

e 

as
so

ci
at

ed
 w

ith
 m

or
ta

lit
y.

 

O
bj

ec
tiv

e 
ph

ys
ic

al
 fu

nc
tio

n 

an
d 

nu
tr

iti
on

al
 s

ta
tu

s 
re

ta
in

ed
 

si
gn

ifi
ca

nc
e 

in
 m

ul
tiv

ar
ia

te
 

an
al

ys
is

.

• V
ar

yi
ng

 re
su

lts
 fo

r t
ox

ic
ity

 

an
d 

re
sp

on
se

 ra
te

s.

• P
oo

r p
er

fo
rm

an
ce

 s
ta

tu
s, 

pa
lli

at
iv

e 
tr

ea
tm

en
t i

nt
en

t 

an
d 

re
na

l d
ys

fu
nc

tio
n 

w
er

e 

as
so

ci
at

ed
 w

ith
 tr

ea
tm

en
t 

no
n-

co
m

pl
et

io
n 

in
 m

ul
tiv

ar
i-

at
e 

an
al

ys
is

 (r
ep

or
te

d 
in

 a
 s

in
-

gl
e 

st
ud

y)
.

• I
m

pr
ov

em
en

ts
 o

n 
fa

tig
ue

/

de
pr

es
si

ve
 s

ym
pt

om
s/

su
bj

ec
tiv

e 
he

al
th

 m
ea

su
re

s 

(b
as

ed
 o

n 
ch

an
ge

s 
in

 G
A

 

du
rin

g 
an

d 
af

te
r i

nd
uc

tio
n 

ch
em

ot
he

ra
py

) w
as

 re
po

rt
ed

 

ac
ro

ss
 tw

o 
st

ud
ie

s.

Br
ui

jn
en

 (2
01

9)
 [1

6]
N

to
 d

et
er

m
in

e 
w

hi
ch

 d
om

ai
ns

 

of
 a

 G
A

 p
re

di
ct

 p
at

ie
nt

- 

an
d 

tr
ea

tm
en

t-
re

la
te

d 
ou

t-

co
m

es
 a

nd
 th

er
ef

or
e 

sh
ou

ld
 

be
 in

cl
ud

ed
 w

ith
in

 a
 G

A

≥
 6

5 
ye

ar
s

Pa
tie

nt
s: 

65
–9

9 
ye

ar
s

H
et

er
og

en
ou

s; 
H

et
er

og
-

en
ou

s; 
H

et
er

og
en

ou
s

46
 (4

6)
i) 

pr
ed

ic
tiv

e 
va

lu
e 

of
 G

A
 

do
m

ai
ns

 p
at

ie
nt

-r
el

at
ed

 

ou
tc

om
es

 (d
efi

ne
d 

as
 m

or
ta

lit
y,

 p
os

t-
op

er
at

iv
e 

co
m

pl
ic

at
io

ns
)

ii)
 p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

do
m

ai
ns

 fo
r t

re
at

m
en

t-

re
la

te
d 

ou
tc

om
es

 (d
efi

ne
d 

as
 to

xi
ci

ty
, d

os
e 

m
od

ifi
ca

tio
n,

 

ea
rly

 w
ith

dr
aw

al
)

• A
t l

ea
st

 o
ne

 o
f t

he
 fo

llo
w

in
g 

do
m

ai
ns

: f
un

ct
io

na
l s

ta
tu

s, 

nu
tr

iti
on

, c
og

ni
tio

n,
 m

oo
d,

 

ph
ys

ic
al

 fu
nc

tio
n,

 fa
tig

ue
, 

so
ci

al
 s

up
po

rt
 a

nd
 fa

lls
, p

re
-

di
ct

ed
 m

or
ta

lit
y,

 p
os

to
pe

ra
tiv

e 

co
m

pl
ic

at
io

ns
, o

r t
re

at
m

en
t-

re
la

te
d 

ou
tc

om
es

.

• P
hy

si
ca

l f
un

ct
io

n 
as

 c
on

si
st

-

en
t p

re
di

ct
iv

e 
do

m
ai

n 
of

 m
or

-

ta
lit

y,
 c

he
m

ot
he

ra
py

-r
el

at
ed

 

ou
tc

om
es

, a
nd

 p
os

to
pe

ra
tiv

e 

co
m

pl
ic

at
io

n.



Page 15 of 36He et al. BMC Geriatrics         (2024) 24:1001 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

Sa
la

za
r (

20
19

) [
34

]
Y

to
 g

at
he

r, 
ev

al
ua

te
, a

nd
 s

yn
-

th
es

iz
e 

al
l a

va
ila

bl
e 

ev
id

en
ce

 

on
 th

e 
eff

ec
tiv

en
es

s 
of

 G
A

 

an
d 

fra
ilt

y 
sc

or
es

 in
 p

re
di

ct
-

in
g 

m
or

ta
lit

y 
an

d 
dr

ug
 

to
xi

ci
ty

 in
 p

at
ie

nt
s 

re
ce

iv
in

g 

tr
ea

tm
en

t f
or

 m
ul

tip
le

 

m
ye

lo
m

a.

N
R

Pa
tie

nt
s: 

m
ea

n 
ag

e 
58

–7
4 

ye
ar

s

M
ul

tip
le

 m
ye

lo
m

a;
 N

R;
 

H
et

er
og

en
ou

s

7 
(7

)
i) 

pr
ed

ic
tiv

e 
va

lu
e 

of
 G

A
 

an
d 

fra
ilt

y 
sc

or
es

 a
nd

 tr
ea

t-

m
en

t-
re

la
te

d 
to

xi
ci

ty

ii)
 p

re
di

ct
iv

e 
va

lu
e 

of
 G

A
 

an
d 

fra
ilt

y 
sc

or
es

 a
nd

 m
or

-

ta
lit

y

• A
D

L,
 IA

D
L,

 C
C

I, 
R-

M
C

I, 

H
C

T 
C

I a
nd

 K
FI

 w
er

e 

do
m

ai
ns

 in
cl

ud
ed

 in
 th

e 
G

A
 

ac
ro

ss
 s

ev
en

 s
tu

di
es

.

• T
hr

ee
 s

tu
di

es
 re

po
rt

ed
 

as
so

ci
at

io
n 

be
tw

ee
n 

G
A

 

an
d 

tr
ea

tm
en

t-
re

la
te

d 
to

xi
ci

ty
. 

Tw
o 

st
ud

ie
s 

re
po

rt
ed

 s
im

ila
r 

ris
ks

 o
f g

ra
de

 3
 +

 h
ae

m
at

ol
og

ic
 

ad
ve

rs
e 

ev
en

ts
 in

 in
te

rm
ed

ia
te

 

fit
 a

nd
 fr

ai
l p

at
ie

nt
s 

co
m

pa
re

d 

to
 fi

t p
at

ie
nt

s.

• P
re

di
ct

iv
e 

va
lu

e 
of

 G
A

 

an
d 

m
or

ta
lit

y 
re

po
rt

ed
 in

 a
ll 

st
ud

ie
s, 

co
m

m
on

 d
om

ai
ns

 p
re

-

di
ct

iv
e 

of
 m

or
ta

lit
y 

in
cl

ud
ed

: 

co
m

or
bi

di
ty

, f
un

ct
io

na
l s

ta
tu

s 

an
d 

fra
ilt

y 
sc

or
es

.

• M
et

a-
an

al
ys

is
 o

f t
hr

ee
 s

tu
di

es
 

(3
/7

) r
ep

or
te

d 
in

cr
ea

se
d 

ris
k 

of
 m

or
ta

lit
y 

fo
r p

at
ie

nt
s 

w
ho

 

ha
d 

an
 a

ct
iv

ity
 o

f d
ai

ly
 li

vi
ng

 

sc
or

e 
≤

 4
. B

as
ed

 o
n 

fra
ilt

y 

sc
or

es
, i

nc
re

as
ed

 ri
sk

 o
f m

or
ta

l-

ity
 fo

r f
ra

il 
pa

tie
nt

s 
co

m
pa

re
d 

to
 fi

t p
at

ie
nt

s.



Page 16 of 36He et al. BMC Geriatrics         (2024) 24:1001 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

Sc
he

ep
er

s 
(2

02
0)

 [2
8]

N
to

 g
iv

e 
an

 u
pd

at
e 

of
 a

ll 

cu
rr

en
tly

 a
va

ila
bl

e 
da

ta
 

on
 th

e 
as

so
ci

at
io

n 

be
tw

ee
n 

ge
ria

tr
ic

 im
pa

ir-

m
en

ts
 a

nd
 h

em
at

ol
og

ic
 

ca
nc

er
-r

el
at

ed
 o

ut
co

m
es

.

N
o 

lim
it

Pa
tie

nt
s: 

m
e(

di
)a

n 
ag

e 

58
–8

6 
ye

ar
s

H
ae

m
at

ol
og

ic
al

; N
/A

; 

H
et

er
og

en
ou

s

44
 (5

4)
i) 

pr
ev

al
en

ce
 o

f G
A

 im
pa

ir-

m
en

ts
 fo

r p
at

ie
nt

s 
w

ith
 h

ae
-

m
at

ol
og

ic
al

 c
an

ce
rs

,

ii)
 a

ss
oc

ia
tio

n 
be

tw
ee

n 
G

A
 

im
pa

irm
en

t a
nd

 tr
ea

tm
en

t 

co
m

pl
et

io
n;

 c
he

m
ot

he
ra

py
-

re
la

te
d 

to
xi

ci
ty

; h
ea

lth
ca

re
 

ut
ili

za
tio

n;
 p

hy
si

ca
l 

fu
nc

tio
ni

ng
 a

ft
er

 tr
ea

tm
en

t; 

qu
al

ity
 o

f l
ife

 a
ft

er
 tr

ea
tm

en
t; 

m
or

ta
lit

y

• P
ol

yp
ha

rm
ac

y,
 ri

sk
 o

f m
al

-

nu
tr

iti
on

, I
A

D
L 

im
pa

irm
en

ts
, 

im
pa

ire
d 

ph
ys

ic
al

 c
ap

ac
ity

, 

A
D

L 
im

pa
irm

en
ts

, s
ym

pt
om

s 

of
 d

ep
re

ss
io

n 
an

d 
co

gn
iti

ve
 

im
pa

irm
en

t w
er

e 
co

m
m

on
ly

 

re
po

rt
ed

 g
er

ia
tr

ic
 im

pa
irm

en
ts

.

• F
ra

ilt
y 

(d
efi

ne
d 

by
 s

cr
ee

n-

in
g 

to
ol

 o
r s

um
m

ar
is

in
g 

G
A

) 

w
as

 a
ss

oc
ia

te
d 

w
ith

 m
or

ta
lit

y,
 

tr
ea

tm
en

t-
re

la
te

d 
to

xi
ci

ty
 

an
d 

no
n-

co
m

pl
et

io
n.

• S
ix

 o
f t

en
 s

tu
di

es
 re

po
rt

ed
 

as
so

ci
at

io
ns

 b
et

w
ee

n 
G

A
 

an
d 

tr
ea

tm
en

t-
re

la
te

d 
to

xi
ci

ty
. 

Fo
ur

 s
tu

di
es

 re
po

rt
ed

 a
ss

oc
ia

-

tio
n 

be
tw

ee
n 

fra
ilt

y 
(s

um
m

a-

ris
ed

 G
A

) a
nd

 to
xi

ci
ty

.

• F
ou

r o
f fi

ve
 s

tu
di

es
 re

po
rt

ed
 

as
so

ci
at

io
n 

be
tw

ee
n 

ge
ria

tr
ic

 

im
pa

irm
en

t a
nd

 tr
ea

tm
en

t 

co
m

pl
et

io
n.

 F
ra

ilt
y 

w
as

 a
ss

oc
i-

at
ed

 w
ith

 h
ig

he
r r

is
k 

of
 tr

ea
t-

m
en

t n
on

-c
om

pl
et

io
n.

• S
ix

 o
f s

ev
en

 s
tu

di
es

 re
po

rt
ed

 

as
so

ci
at

io
n 

be
tw

ee
n 

ge
ria

tr
ic

 

im
pa

irm
en

t a
nd

 h
ea

lth
ca

re
 

us
e.

 Im
pa

ire
d 

ph
ys

ic
al

 c
ap

ac
-

ity
 c

om
m

on
ly

 a
ss

oc
ia

te
d 

w
ith

 h
ea

lth
ca

re
 u

til
is

at
io

n 

(re
po

rt
ed

 in
 4

/6
 s

tu
di

es
).

• Q
ua

lit
y 

of
 li

fe
 h

ar
dl

y 
as

se
ss

ed
 

in
 in

cl
ud

ed
 s

tu
di

es
.

Xu
e 

(2
01

8)
 [3

6]
Y

to
 c

on
du

ct
 a

 m
et

a-
an

al
ys

is
 

to
 id

en
tif

y 
th

e 
eff

ec
tiv

e-

ne
ss

 o
f C

G
A

 fo
r p

re
di

ct
in

g 

po
st

op
er

at
iv

e 
co

m
pl

ic
at

io
ns

 

in
 g

as
tr

oi
nt

es
tin

al
 c

an
ce

r 

pa
tie

nt
s.

≥
 6

5 
ye

ar
s

Pa
tie

nt
s: 

m
ea

n 
ag

e 
64

 

to
 8

1.
5 

ye
ar

s

ga
st

ro
in

te
st

in
al

 c
an

ce
r; 

N
R;

 

su
rg

er
y

6 
(6

)
i) 

pr
ed

ic
tiv

e 
va

lu
e 

of
 C

G
A

 

on
 p

os
to

pe
ra

tiv
e 

co
m

pl
ic

a-

tio
ns

 (d
efi

ne
d 

as
 3

0-
da

y 

po
st

op
er

at
iv

e 
co

m
pl

ic
at

io
ns

, 

30
-d

ay
 m

aj
or

 p
os

to
pe

ra
tiv

e 

co
m

pl
ic

at
io

ns
, 9

0-
da

y 
m

aj
or

 

po
st

op
er

at
iv

e 
co

m
pl

ic
at

io
ns

)

• M
et

a-
an

al
ys

is
 (6

 s
tu

di
es

) 

id
en

tifi
ed

 p
re

di
ct

iv
e 

va
lu

e 

of
 c

om
or

bi
di

ty
, p

ol
yp

ha
r-

m
ac

y 
an

d 
im

pa
irm

en
ts

 A
D

L 

w
ith

 3
0-

da
y 

po
st

op
er

at
iv

e 

m
aj

or
 c

om
pl

ic
at

io
ns

 in
 g

as
tr

o-

in
te

st
in

al
 c

an
ce

r p
at

ie
nt

s.

• P
ol

yp
ha

rm
ac

y,
 p

ai
n,

 w
ei

gh
t 

lo
ss

 w
er

e 
re

la
te

d 
to

 9
0-

da
y 

po
st

op
er

at
iv

e 
m

aj
or

 o
ut

co
m

es
 

(re
po

rt
ed

 in
 1

/6
 s

tu
di

es
)



Page 17 of 36He et al. BMC Geriatrics         (2024) 24:1001 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

Sz
ab

at
 (2

02
1)

 [3
5]

N
to

 s
um

m
ar

iz
e 

re
su

lts
 o

f s
tu

d-

ie
s 

in
ve

st
ig

at
in

g 
in

di
vi

du
al

 

do
m

ai
ns

 o
f G

A
s 

an
d 

th
e 

G
A

 

am
on

g 
ol

de
r p

at
ie

nt
s 

un
de

rg
oi

ng
 la

pa
ro

sc
op

ic
 

su
rg

er
y.

≥
 6

5 
ye

ar
s

Pa
tie

nt
s:

N
 =

 3
 ≥

 6
5

N
 =

 4
 ≥

 7
0

N
 =

 3
 ≥

 7
5

H
et

er
og

en
eo

us
 (C

ol
or

ec
ta

l 

ca
nc

er
 in

 6
 a

rt
ic

le
s, 

va
rio

us
 

so
lid

 a
bd

om
in

al
 c

an
ce

r i
n 

3 

ar
tic

le
s)

; N
R;

 s
ur

ge
ry

10
 (1

0)
i) 

pr
ed

ic
tiv

e 
va

lu
e 

of
 G

A
 

do
m

ai
ns

 a
nd

 G
A

 a
s 

a 
w

ho
le

 

on
 p

os
to

pe
ra

tiv
e 

co
m

pl
ic

a-

tio
ns

• I
nc

on
si

st
en

ci
es

 a
cr

os
s 

in
di

-

vi
du

al
 d

om
ai

ns
 th

at
 p

re
di

ct
ed

 

po
st

op
er

at
iv

e 
co

m
pl

ic
at

io
ns

.

• I
m

pa
irm

en
t i

n 
fu

nc
tio

na
l 

st
at

us
 w

as
 a

 re
lia

bl
e 

pr
ed

ic
to

r 

fo
r r

is
k 

of
 p

os
to

pe
ra

tiv
e 

co
m

pl
ic

at
io

ns
.

• A
ut

ho
rs

 c
on

fir
m

ed
 e

ffe
c-

tiv
en

es
s 

of
 c

um
ul

at
iv

e 
G

A
 

in
 p

re
di

ct
in

g 
po

st
op

er
at

iv
e 

co
m

pl
ic

at
io

ns
 fo

llo
w

in
g 

la
pa

-

ro
sc

op
ic

 s
ur

ge
ry

.

Co
ud

er
c 

(2
01

9)
 [4

5]
N

to
 re

vi
ew

 th
e 

da
ta

 a
va

ila
bl

e 

on
 m

os
t f

re
qu

en
tly

 u
se

d 

to
ol

s 
to

 a
ss

es
s 

A
D

L 
an

d 
IA

D
L 

in
 a

 g
er

ia
tr

ic
 o

nc
ol

og
y 

se
tt

in
g 

an
d 

th
ei

r p
re

di
ct

iv
e 

va
lu

es
 o

n 
ov

er
al

l s
ur

vi
va

l, 

to
xi

ci
ty

, t
re

at
m

en
t f

ea
si

bi
lit

y 

or
 d

ec
is

io
ns

, a
nd

 p
os

to
pe

ra
-

tiv
e 

co
m

pl
ic

at
io

ns

m
ea

n 
ag

e 
ov

er
 7

0 
ye

ar
s

Pa
tie

nt
: N

R
H

et
er

og
en

ou
s; 

H
et

er
og

-

en
ou

s; 
H

et
er

og
en

ou
s

40
 (4

0)
i) 

to
ol

s 
us

ed
 to

 a
ss

es
s 

A
D

L,
 

IA
D

L

ii)
 p

re
di

ct
iv

e 
va

lu
e 

of
 to

ol
s 

on
 o

ve
ra

ll 
su

rv
iv

al
, t

ox
ic

ity
, 

tr
ea

tm
en

t f
ea

si
bi

lit
y 

or
 d

ec
i-

si
on

 a
nd

 p
os

to
pe

ra
tiv

e 

co
m

pl
ic

at
io

n

• T
he

 m
os

t u
se

d 
to

ol
 to

 a
ss

es
s 

A
D

L 
w

as
 th

e 
Ka

tz
, a

nd
 fo

r I
A

D
L,

 

th
e 

La
w

to
n 

sc
al

e.
 T

he
 lo

ss
 

of
 a

bi
lit

y 
to

 p
er

fo
rm

 a
t l

ea
st

 

on
e 

ac
tiv

ity
 o

n 
th

e 
Ka

tz
 

w
as

 u
se

d 
as

 th
e 

cu
t-

off
 (i

.e
., 

ca
te

go
ris

e 
pa

tie
nt

 a
s 

de
pe

nd
-

en
t o

r i
nd

ep
en

de
nt

), 
th

e 
sa

m
e 

cu
t-

off
 w

as
 u

se
d 

fo
r t

he
 L

aw
-

to
n 

sc
al

e.

• F
un

ct
io

na
l s

ta
tu

s 
pr

ed
ic

te
d 

m
or

ta
lit

y 
in

 e
le

ve
n 

of
 tw

en
ty

-

tw
o 

st
ud

ie
s, 

tr
ea

tm
en

t f
ea

si
bi

l-

ity
 in

 2
/5

 s
tu

di
es

, c
ha

ng
es

 

in
 tr

ea
tm

en
t d

ec
is

io
ns

 fo
r 2

/3
 

st
ud

ie
s 

an
d 

po
st

op
er

at
iv

e 

co
m

pl
ic

at
io

ns
 in

 4
/6

 s
tu

di
es

. 

Fo
llo

w
in

g 
a 

re
gr

es
si

on
 a

na
ly

si
s, 

fu
nc

tio
na

l s
ta

tu
s 

w
as

 s
ig

ni
fi-

ca
nt

ly
 a

ss
oc

ia
te

d 
w

ith
 c

he
m

o-

to
xi

ci
ty

 in
 2

/7
 s

tu
di

es
.



Page 18 of 36He et al. BMC Geriatrics         (2024) 24:1001 

Ta
bl

e 
1 

(c
on

tin
ue

d)
ed

)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

C
hu

an
g 

(2
02

2)
 [3

7]
Y

to
 e

va
lu

at
e 

w
he

th
er

 im
pl

e-

m
en

ta
tio

n 
of

 a
 C

G
A

 c
ou

ld
 

re
du

ce
 tr

ea
tm

en
t-

re
la

te
d 

to
xi

ci
ty

 in
 o

ld
er

 p
at

ie
nt

s 

un
de

rg
oi

ng
 n

on
-s

ur
gi

ca
l 

ca
nc

er
 tr

ea
tm

en
ts

≥
 6

5 
ye

ar
s

Pa
tie

nt
s:

N
 =

 5
 ≥

 7
0

N
 =

 1
 ≥

 6
5

H
et

er
og

en
ou

s; 
H

et
er

og
-

en
ou

s; 
H

et
er

og
en

ou
s

6 
(6

)
i) 

im
pa

ct
 o

f C
G

A
-b

as
ed

 

in
te

rv
en

tio
n 

on
 in

ci
de

nc
e 

of
 G

ra
de

 3
 +

 a
dv

er
se

 e
ve

nt
s 

m
ea

su
re

d 
by

 th
e 

Co
m

-

m
on

 T
er

m
in

ol
og

y 
C

rit
er

ia
 

fo
r A

dv
er

se
 E

ve
nt

s 
(i.

e.
, 

tr
ea

tm
en

t-
re

la
te

d 
to

xi
ci

ty
)

Se
co

nd
ar

y 
ou

tc
om

es
:

i) 
as

so
ci

at
io

n 
w

ith
 e

ar
ly

 d
is

-

co
nt

in
ua

tio
n 

of
 tr

ea
tm

en
t

ii)
 im

pa
ct

 o
n 

tr
ea

tm
en

t 

m
od

ifi
ca

tio
n

iii
) t

re
at

m
en

t d
el

ay
 a

nd
 h

os
-

pi
ta

lis
at

io
n

iv
) p

ro
gr

es
s-

fre
e 

an
d 

ov
er

al
l 

su
rv

iv
al

• M
et

a-
an

al
ys

is
 d

em
on

st
ra

te
d 

as
so

ci
at

io
n 

w
ith

 C
G

A
-b

as
ed

 

in
te

rv
en

tio
ns

 a
nd

 re
du

ce
d 

in
ci

de
nc

e 
of

 G
ra

de
 3

 +
 to

xi
ci

ty
, 

an
d 

a 
lo

w
er

 ra
te

 o
f r

ed
uc

in
g 

tr
ea

tm
en

t d
os

ag
e 

du
rin

g 
tr

ea
t-

m
en

t c
om

pa
re

d 
to

 u
su

al
 c

ar
e.

• N
o 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 

fo
r e

ar
ly

 tr
ea

tm
en

t d
is

co
nt

in
u-

at
io

n,
 tr

ea
tm

en
t m

od
ifi

ca
tio

n 

(i.
e.

, r
ed

uc
tio

n 
in

 tr
ea

tm
en

t 

in
te

ns
ity

), 
tr

ea
tm

en
t d

el
ay

 

or
 h

os
pi

ta
lis

at
io

n 
or

 m
or

ta
lit

y 

be
tw

ee
n 

CG
A

-b
as

ed
 in

te
rv

en
-

tio
ns

 a
nd

 c
on

tr
ol

 g
ro

up
s.

A
nw

ar
 (2

02
3)

 [4
1]

Y
to

 s
yn

th
es

iz
e 

in
fo

rm
a-

tio
n 

on
 th

e 
eff

ec
tiv

en
es

s 

an
d 

co
st

-e
ffe

ct
iv

en
es

s 

of
 c

om
pr

eh
en

si
ve

 g
er

ia
tr

ic
 

as
se

ss
m

en
t (

w
ith

 o
r w

ith
-

ou
t i

m
pl

em
en

ta
tio

n 
of

 re
c-

om
m

en
da

tio
ns

) c
om

pa
re

d 

w
ith

 u
su

al
 c

ar
e

≥
 6

5 
ye

ar
s

Pa
tie

nt
s: 

m
ea

n 
ag

e 
72

–8
0 

ye
ar

s

H
et

er
og

en
ou

s; 
H

et
er

og
en

e-

ou
s; 

H
et

er
og

en
ou

s 
(c

he
m

o-

th
er

ap
y 
n 

=
 4

, s
ur

ge
ry

 n
 =

 3
, 

ra
di

ot
he

ra
py

 n
 =

 1
, c

om
bi

na
-

tio
n 

of
 tr

ea
tm

en
ts

 n
 =

 9
)

17
 (1

9)
i) 

m
or

ta
lit

y

ii)
 h

os
pi

ta
liz

at
io

n,
 re

ad
m

is
-

si
on

iii
) t

re
at

m
en

t t
ox

ic
ity

iv
) c

ha
ng

e 
in

 tr
ea

tm
en

t

v)
 q

ua
lit

y 
of

 li
fe

 a
nd

 fu
nc

-

tio
na

l s
ta

tu
s

vi
) c

os
t-

eff
ec

tiv
en

es
s 

(a
ny

 

ty
pe

 o
f e

co
no

m
ic

 e
va

lu
at

io
n 

an
d 

ou
tc

om
es

 a
nd

 c
os

t-

eff
ec

tiv
en

es
s 

m
ea

su
re

s)

• M
et

a-
an

al
ys

is
 o

f 1
7 

RC
Ts

 

fo
un

d 
th

at
 tr

ea
tm

en
t t

ox
ic

ity
 

w
as

 s
ig

ni
fic

an
tly

 lo
w

er
 in

 in
te

r-

ve
nt

io
n 

gr
ou

p 
co

m
pa

re
d 

to
 u

su
al

 c
ar

e,
 h

ow
ev

er
 n

o 
di

f-

fe
re

nc
es

 re
po

rt
ed

 fo
r m

or
ta

lit
y 

ris
k,

 tr
ea

tm
en

t r
ed

uc
tio

n,
 e

ar
ly

 

tr
ea

tm
en

t d
is

co
nt

in
ua

tio
n 

an
d 

ho
sp

ita
lis

at
io

n

• N
o 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

s 

in
 fu

nc
tio

na
l o

ut
co

m
es

 

be
tw

ee
n 

in
te

rv
en

tio
n 

an
d 

co
nt

ro
l g

ro
up

 re
po

rt
ed

 

ac
ro

ss
 8

 R
C

Ts

• O
nl

y 
6 

RC
Ts

 e
va

lu
at

ed
 q

ua
lit

y 

of
 li

fe
, w

ith
 m

ix
ed

 re
su

lts
 

re
po

rt
ed

.

• N
o 

st
ud

ie
s 

re
po

rt
in

g 
on

 c
os

t-

eff
ec

tiv
en

es
s



Page 19 of 36He et al. BMC Geriatrics         (2024) 24:1001 	

Ta
bl

e 
1 

(c
on

tin
ue

d)
ed

)

Fi
rs

t A
ut

ho
r (

Ye
ar

)
M

et
a-

an
al

ys
is

 
(Y

/N
)

Re
vi

ew
 a

im
(s

)
A

ge
 o

f e
lig

ib
le

 p
at

ie
nt

s
A

ge
 o

f i
nc

lu
de

d 
pa

rt
ic

ip
an

ts
Ca

nc
er

 ty
pe

; s
ta

ge
; 

tr
ea

tm
en

t
N

um
be

r o
f i

nc
lu

de
d 

st
ud

ie
s 

(a
rt

ic
le

s)
O

ut
co

m
es

 o
r o

bj
ec

tiv
es

Ke
y 

Fi
nd

in
gs

D
is

al
vo

 (2
02

3)
 [3

8]
N

To
 s

um
m

ar
is

e 
th

e 
da

ta
 

on
 th

e 
eff

ec
t o

f a
 c

om
pr

e-

he
ns

iv
e 

ge
ria

tr
ic

 a
ss

es
sm

en
t 

or
 g

er
ia

tr
ic

 a
ss

es
sm

en
t 

w
ith

 in
te

rv
en

tio
n 

on
 c

an
ce

r 

ca
re

, t
re

at
m

en
t c

om
pl

et
io

n,
 

ad
ve

rs
e 

eff
ec

ts
, G

A
 d

om
ai

ns
 

an
d 

su
rv

iv
al

m
ea

n 
or

 m
ed

ia
n 

ag
e 

of
 s

tu
dy

 p
ar

tic
ip

an
ts

 ≥
 6

5

N
R

H
et

er
og

en
ou

s; 
St

ag
e 

N
R;

 

Sy
st

em
ic

 th
er

ap
y

10
 (1

0)
i) 

Eff
ec

t o
n 

ca
nc

er
 c

ar
e 

re
ce

iv
ed

ii)
 T

re
at

m
en

t c
om

pl
et

io
n

iii
) A

dv
er

se
 tr

ea
tm

en
t e

ffe
ct

s

iv
) S

ur
vi

va
l

v)
 H

ea
lth

-r
el

at
ed

 q
ua

lit
y 

of
 li

fe

• C
G

A
 p

ro
m

pt
ed

 le
ss

 in
te

ns
iv

e 

tr
ea

tm
en

t a
nd

 im
pr

ov
ed

 

he
al

th
 re

la
te

d 
qu

al
ity

 o
f l

ife
 

sc
or

es
 in

 4
/5

 s
tu

di
es

• C
G

A
 in

cr
ea

se
d 

tr
ea

tm
en

t 

co
m

pl
et

io
n 

in
 3

/9
 s

tu
di

es

• C
G

A
 lo

w
er

 ra
te

 o
f g

ra
de

 

3 
+

 c
he

m
ot

he
ra

py
 to

xi
ci

ty
 

in
 2

/6
 s

tu
di

es

• C
G

A
 le

ad
 to

 in
cr

ea
se

d 
su

p-

po
rt

iv
e 

ca
re

 in
te

rv
en

tio
ns

N
g 

(2
02

4)
 [4

2]
Y

To
 e

va
lu

at
e 

if 
CG

A
-g

ui
de

d 

ca
re

 im
pr

ov
es

 h
ea

lth
 re

la
te

d 

qu
al

ity
 o

f l
ife

 fo
r o

ld
er

 a
du

lts
 

w
ith

 c
an

ce
r c

om
pa

re
d 

to
 s

ta
nd

ar
d 

ca
re

≥
 6

0 
ye

ar
s

Pa
tie

nt
s: 

m
ea

n 
ag

e 
ra

ng
e 

71
–7

8 
ye

ar
s

H
et

er
og

en
eo

us
; N

R;
 N

R
8 

(9
)

i) 
H

ea
lth

-r
el

at
ed

 q
ua

lit
y 

of
 li

fe
• V

ar
ia

bl
e 

eff
ec

ts
, h

ow
ev

er
 p

os
-

iti
ve

 tr
en

d 
to

w
ar

ds
 im

pr
ov

e-

m
en

t a
t 3

 m
on

th
s,

• R
C

Ts
 w

ith
 la

rg
er

 s
am

pl
e 

si
ze

 

an
d 

CG
A

 c
on

du
ct

ed
 p

rio
r 

to
 tr

ea
tm

en
t d

em
on

st
ra

te
 

st
at

is
tic

al
ly

 s
ig

ni
fic

an
t 

im
pr

ov
em

en
t i

n 
he

al
th

-r
el

at
ed

 

qu
al

ity
 o

f l
ife

 fo
r C

G
A

 in
te

rv
en

-

tio
n 

gr
ou

p

G
A 

ge
ria

tr
ic

 a
ss

es
sm

en
t, 

CG
A​ 

co
m

pr
eh

en
si

ve
 g

er
ia

tr
ic

 a
ss

es
sm

en
t, 

AD
L a

ct
iv

iti
es

 o
f d

ai
ly

 li
vi

ng
, I

AD
L i

nd
ep

en
de

nt
 a

ct
iv

iti
es

 o
f d

ai
ly

 li
vi

ng
, R

CT
​ ra

nd
om

is
ed

 c
on

tr
ol

le
d 

tr
ia

ls
, C

IR
S-

G
 cu

m
ul

at
iv

e 
ill

ne
ss

 ra
tin

g 
sc

al
e 

– 
ge

ria
tr

ic
s, 

CC
I C

ha
rls

on
 c

om
or

bi
di

ty
 in

de
x,

 M
N

A 
m

in
i n

ut
rit

io
na

l a
ss

es
sm

en
t, 

BM
I b

od
y 

m
as

s 
in

de
x,

 R
-M

CI
 re

vi
se

d 
m

ye
lo

m
a 

co
m

or
bi

di
ty

 in
de

x,
 H

CT
 C

I H
em

at
op

oi
et

ic
 s

te
m

-c
el

l t
ra

ns
pl

an
ta

tio
n 

co
m

or
bi

di
ty

 in
de

x,
 K

FI
 K

ap
la

n-
Fe

in
st

ei
n 

In
de

x,
 G

D
S g

er
ia

tr
ic

 d
ep

re
ss

io
n 

sc
al

e,
 H

R 
ha

za
rd

 ri
sk

, C
I c

on
fid

en
ce

 in
te

rv
al

, O
R 

od
ds

 ri
sk

, N
R 

no
t r

ep
or

te
d,

 R
CT

​ ra
nd

om
is

ed
 c

on
tr

ol
le

d 
tr

ia
ls

, V
ES

-1
3 

vu
ln

er
ab

le
 e

ld
er

s 
su

rv
ey



Page 20 of 36He et al. BMC Geriatrics         (2024) 24:1001 

Quality assessment
None of the 26 reviews met all 16 AMSTAR-2 crite-
ria as most reviews did not establish prior protocol or 
report sources of funding for included studies. Major-
ity of reviews (n = 20) did not include a meta-analysis due 
to heterogeneity of data. Despite this, over 80% of the 
AMSTAR-2 criteria were met in 23 reviews, with most 
(n = 24) reviews reporting or assessing risk of bias. Reviews 
were not excluded from the umbrella review based on the 
quality assessment. See Supplementary Table 3.

GA outcomes
Outcomes used to assess the value or efficacy of the GA 
were categorised using the COMET taxonomy [21]. The 
main outcomes reported across the reviews included 
mortality/survival (23/26 reviews), adverse events, 
such as treatment-related complications (reported in all 
reviews), specifically treatment toxicity (18/26 reviews) 
and peri-operative complications (9/26 reviews), deliv-
ery of care reported as treatment completion/early 
withdrawal (14/65 reviews) and treatment modification 
(11/26 reviews) and resource-related outcomes such 
as hospitalisations, length of stay (11/26 reviews), and 
the number and or type of interventions recommended 
(7/26 reviews).

Prevalence of issues identified by GAs
Nine reviews [15, 24, 25, 27–29, 31, 43, 44] reported 
on the prevalence of geriatric issues identified by GAs. 
Common issues identified across majority of these 
reviews included functional impairment, polyphar-
macy, malnutrition, symptoms of depression and cog-
nitive impairment. Proportion of patients with these 
issues ranged within and across reviews. For example, 
in Scheepers et  al., (2020)’s review [28], prevalence 
of polypharmacy was detected in a median of 51% of 
patients (range 17–80%), while in Hamaker et  al., 
(2014)’s review [15] this was detected in a median of 
67% of patients (range 48–74%).

Predictive value of GAs/components of the GA 
on outcomes
The value of the GA/individual GA domains in predict-
ing outcomes was reported in nineteen reviews [14, 
16, 23–36, 43–45] (See Table  2). Commonly reported 
outcomes to determine the predictive value or asso-
ciation of GAs included mortality (n = 16), treatment-
related complications or outcomes (n = 5), including 
treatment-related toxicity (n = 10) and or perioperative 
complications (n = 9), treatment completion (n = 9) and 
resource-related outcomes (n = 4).

Mortality/overall survival
Majority of studies across the sixteen reviews [14, 16, 
23–28, 30–34, 43–45] reported an association between 
GAs (or an impairment on at least one GA domain) and 
mortality/overall survival. In Salazar et al. (2019)’s review 
[34] of older adults with myeloma, three out of seven 
studies included in the meta-analyses reported signifi-
cant increased mortality risk for patients with an activ-
ity of living dependency score of ≤ 4 (pool hazard risk 
(HR) = 1.576; 95% confidence interval (CI), 1.051–2.102; 
χ2 = 0.87; p = .647; I2 = 0) and a modest increase of mor-
tality risk for patients classified as frail compared to fit 
patients (HR = 2.169; 95% CI, 1.002–2.336; χ2 = 3.02; 
p = .221; I2 = 33.7%). In Feng et  al., (2015)’s review [32], 
none of the GA components were predictors of post-
operative mortality. Studies across two reviews [27, 30] 
that used a summary score of the GA to define patients as 
“frail”, reported the predictive value of “frailty” for mortal-
ity. Overall, the GA domains predictive of mortality and or 
survival differed across reviews, however, physical func-
tion and nutritional status were common domains that 
predicted mortality across nine [14, 16, 24, 25, 27, 30, 31, 
33, 45] of the fourteen reviews.

Treatment‑related complications or outcomes
Two reviews [14, 23] reported on treatment-related 
complications which included both treatment-related 
toxicity and post-operative complications. Both reviews 
reported that impairments in activities of daily living 
(ADL) and depression were consistently associated with 
treatment toxicity. In Puts et al., (2014)’s updated review 
[23], comorbidity was inconsistently associated with 
poor outcomes. A single study in Couderc et  al., (2019) 
[45]’s review reported that decrease in ADL score pre-
dicted changes to initial treatment plan. A single study in 
Molina-Garrido et al., (2017)’s review [29] reported that 
frail patients with prostate cancer, classified by the GA, 
treated with chemotherapy drug type called taxanes, had 
severe toxicities (grade ≥ 3) but better overall survival 
and clinical benefit compared to patients that did not 
receive taxane treatment.

Treatment‑related toxicity  Ten reviews [16, 24, 25, 27, 
28, 30, 31, 33, 34, 45] reported on the predictive value of 
GAs (or individual domains within a GA) on treatment-
related toxicity. Majority of reviews reported an associa-
tion between geriatric impairments identified by a GA 
and treatment-related toxicity, with most reviews [16, 
24, 25, 27, 30, 33] specifying chemotherapy-related tox-
icity as the main treatment outcome. Geriatric domains 
associated with higher risk of treatment toxicity dif-
fered within and across reviews. For example, in Ram-
jaun et  al., (2013)’s review [33], functional status (odds 
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ratio (OR) ranged from 1.71 to 2.47) and presence of 
geriatric syndromes (OR = 1.67, 95% CI 1.04–2.69) had 
the most predictive value for treatment-related toxicity. 
Two reviews [28, 30] examined the association of the GA 
and treatment toxicity based on GA score. Both reviews 
reported an association between frail patients, based on 
a summarised GA score and higher risk of toxicity. In an 
additional review, Szumacher et al., (2018) [26] reported 
a non-significant association between vulnerable patients 
identified by the GA, and poor treatment tolerance 
within the radiation oncology setting.

Overall, this umbrella review noted a trend demon-
strating geriatric impairments such as functional or 
nutritional status, or frailty based on a summarised GA 
score, being associated with higher risk of treatment-
related toxicity.

Peri‑operative complications  Nine reviews [16, 30, 32, 
33, 35, 36, 43–45] reported on the predictive value and 
or association between GA and/or individual geriatric 
domains on peri-operative complications. Functional 
impairment as defined by loss of independence on ADLs, 
seemed to be the only consistent predictor and associ-
ated with peri-operative complications across major-
ity of reviews [30, 32, 33, 35, 36, 45]. A meta-analysis of 
six studies in Xue et al. (2018)’s review [36] reported the 
predictive value of impairments in ADL (OR = 1.69, 95% 
CI [1.20, 2.38], p = .003), comorbidity (using the Charles 
Comorbidity Index, OR = 1.31, 95% CI [1.06, 1.63], 
p = .01), and polypharmacy (≥ 5 drugs/day; OR = 1.30, 
95% CI [1.04, 1.61], p = .02) and postoperative complica-
tions. Cognitive impairment, determined by the Mini-
mental state examination, was the common domain asso-
ciated with post-operative delirium reported across four 
[35, 36, 43, 44] of five reviews. Impairments in other geri-
atric domains predictive of post-operative complications 
varied within and across reviews.

Treatment completion
The association between treatment completion and/or 
early discontinuation was considered in nine reviews [16, 
25–30, 34, 45]. Majority of reviews reported an associa-
tion between impairment on GA domains and treatment 
completions, although the type of domain associated 
with this outcome varied within and across reviews. For 
example, both Scheepers et  al., (2020) [28] and Salazar 
et al., (2019)’s [34] reviews reported a positive association 
between risk of treatment non-completion/early discon-
tinuation in frail patient (based on a screening tool or 
summarised GA score). While in Hamaker et al., (2012)’s 
review [30], impairment in cognitive status and activities 

of daily living were common domains that predicted 
treatment completion.

Resource‑related outcomes
Six reviews [14, 23, 28, 32, 43, 44] reported on the associ-
ation between GA domains and healthcare use including 
length of stay, readmission and discharge to care facili-
ties. Most found an association between geriatric impair-
ments and increased healthcare use. Only three studies 
reported within Puts et  al., (2012) [14] and Feng et  al., 
(2015)’s review [32] examined the predictive value of 
GA domains on healthcare use. There was a trend across 
reviews demonstrating impairments in GA domains pre-
dicting increased healthcare use. However, the type of 
domains that predicted this varied and depended on the 
definition of healthcare use (e.g., discharge to care facility 
or length of stay).

Overall, despite limited reviews reporting on health-
care use and heterogeneity of results, this umbrella 
review noted an association between geriatric impair-
ments and healthcare use (such as increased length of 
stay or discharge to care facilities).

Other outcomes
Studies across two reviews [43, 44] reported impairments 
in geriatric domains were associated with lower quality of 
life. Two studies in Hamaker et  al., (2013)’s review [27] 
examined changes in the GA during and after chemo-
therapy. Both studies reported improvement in depres-
sive or emotional functioning and subjective measures 
of health. Fatigue was another outcome, in which a sin-
gle study in Hamaker et al., (2013)’s review [27] reported 
improvements in fatigue when examining changes in the 
GA pre-post chemotherapy, while a single study in Szu-
macher et  al., (2018)’s review [26] reported on the pre-
dictive value of the GA on fatigue for older adults with 
breast cancer.

The impact of GAs
Interventions recommended or implemented following 
the GA were reported across eight reviews [14, 15, 24, 
25, 31, 38–40]. Of the eight, seven reviews [15, 24, 25, 31, 
38–40] reported on the number and or type of interven-
tions recommended or implemented to patients. Across 
these reviews, the proportion of patients that received 
at least one recommendation ranged from 10% (a single 
study in Schulkes et al., (2016)’s review [25]) to over 70% 
(reported in studies across six reviews [15, 24, 25, 38–
40]). Recommended interventions were reported across 
six reviews [15, 24, 25, 38–40], with nutritional care, 
social support and polypharmacy or medication changes 
as the more commonly recommended interventions (See 
Table 3) .
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Ten reviews [14, 15, 23–26, 31, 38–40] reported on the 
impact of the GA on treatment decisions. Across eight 
reviews [14, 15, 23–25, 31, 39, 40], the GA results led 
to treatment modifications for 6–56% of patients, with 
most reviews reporting a reduction in treatment inten-
sity or patients allocated to the intervention arm receiv-
ing less aggressive treatment (See Table 3). In Puts et al. 
(2014)’s review [23], a meta-analysis of six studies was 
conducted to determine the effect of GA on treatment 
decisions. Across the six studies (which included three of 
four studies from their previous review Puts et al., (2012) 
[14]), less than half of patients received modifications to 
their treatment plan following a GA (estimated weighted 
percent 23.2%, 95% CI 20.3% −26.1%). However, in an 
additional two meta-analyses [37, 41] of RCTs, there was 
no significant difference between intervention arm and 
standard care in incidences of initial dose reduction (See 
supplementary Table 4).

Outcomes reported when examining the effect of GA 
with management/CGA for older adults with cancer
The effectiveness of GA with management/CGA com-
pared to standard care was examined across three 
meta-analyses [37, 41, 42] of RCTs. Across the three 
meta-analyses [37, 41, 42], six different outcomes were 
considered (mortality/survival; progression free survival; 
treatment toxicity; changes in treatment which included 
early treatment discontinuation, initial reduction in 
treatment intensity, treatment delay, dose reduction; hos-
pitalisation and health-related quality of life) (See Supple-
mentary Table 4). Risk of treatment-related toxicity was 
the only outcome that was significantly lower for patients 
allocated in the GA with management group compared 
to usual/standard care reported across two meta-analyses 
[37, 41]. In Chuang et  al., (2022)’s meta-analysis [37] of 
six RCTs, there was moderate certainty of evidence that 
patients randomised to the GA with management group 
had lower incidence of treatment-related toxicity com-
pared to standard care (risk ratio (RR) = 0.81, 95% CI: 
0.7–0.94). Similarly, the more recent meta-analysis of 
17 RCTs by Anwar et al., (2023) [41] demonstrated high 
certainty of evidence for lower incidence of treatment-
related toxicity in the GA with management group com-
pared to standard care (RR = 0.78, 95% CI = 0.70–0.86). 
While Chuang et  al., (2022)’s meta-analysis [37] also 
demonstrated lower incidence of dose reduction during 
treatment for those in intervention group compared to 
standard care (RR = 0.73, 95% CI = 0.63–0.83, moderate 
strength); this finding was not replicated in Anwar et al., 
(2023)’s systematic review [41] (RR = 0.87, 95% CI = 0.70–
1.09, moderate strength). In Ng et  al., (2024)’s meta-
analyses [42] of two RCTs demonstrated CGA-guided 
care favoured improved health-related quality of life at 

three months post randomisation (Cohen’s d = 0.27; 95% 
CI = − 0.03–0.58; moderate strength).

The effect of GAs for older adults with cancer was 
explored across a further three reviews [38–40] (See 
Table 4). A total of thirteen outcomes (mortality or sur-
vival; treatment-related complications including toxicity 
or postoperative complications; treatment modifications 
including dose intensity, delays or reduction; treatment 
completion; number and or type of recommended inter-
ventions; healthcare utilisation; quality of life; physical 
function and or mobility; social functioning; depression; 
nutrition; patient satisfaction; communication and 
care planning) were considered across these reviews. 
The effect of GA on outcomes varied within and across 
reviews.

Effectiveness of GA on overall survival and healthcare 
utilisation
The reviews [38–40] generally reported similar results 
for mortality, with many studies reporting no significant 
differences in survival outcomes between patients that 
received a GA with management compared to usual care. 
A similar finding was reported when examining the effect 
of the GA on healthcare utilisation. There was a gen-
eral trend across reviews [38–40] demonstrating no sig-
nificant differences or mixed results between groups on 
health care utilisations, which included hospitalisation, 
length of stay or readmissions.

Effectiveness of GA on treatment‑related outcomes
There was a positive effect of GA on treatment-related 
complications (including treatment toxicity and or post-
operative complications) across majority of studies 
reported across both two reviews [39, 40]. Similarly in 
Disalvo et al., (2023)’s review [38], reported a reduction 
in grade 3 + chemotherapy toxicity in two of five studies. 
However, three trials reported in Anwar et  al., (2023)’s 
review [41], reported no statistically significant differ-
ences between study arms on the rates of post-opera-
tive complications. Three reviews [38–40] also reported 
increased treatment completion rate in the intervention 
group compared to standard care.

Effect of GA on function, depression, and nutrition
The effect of the GA on functional status varied across 
reviews, with Hamaker et al., (2022)’s review [40] report-
ing a positive effect across three studies, whilst Disalvo 
et  al., (2023) [38] reported varied results across three 
RCTs. The effect on depression varied across reviews 
with two trials in Disalvo et  al., (2023)’s review [38] 
reporting no significant differences, while one trial in 
Hamaker et  al., (2018)’s review [39] reporting on a sig-
nificant decrease in emotional limitations for patients 
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allocated to the GA intervention arm compared to stand-
ard care. In a single RCT included in two reviews [38, 40], 
there was no statistically significant difference in nutri-
tion between groups.

Effect of GA on other outcomes
Other outcomes also considered across the reviews 
reporting on the effectiveness of the GA, included quality 
of life, doctor-patient communication and patient satis-
faction with care. Mixed results were reported for qual-
ity of life within and across reviews [38–41]. In a recent 
meta-analysis by Ng et al., (2024)’s the authors reported 
variable effects on health-related quality of life, however 
the results seemed to favour potentially improved health 
related quality of life at 3 months [42]. Similar mixed 
results were reported for patient satisfaction with care, 
in three RCTs reported in Anwar et  al., (2023)’s review 
[41]. When reporting on doctor-patient communica-
tion, RCTs in Hamaker et  al., (2022)’s review [40] gen-
erally reported increased age-related or end-of-life goal 
discussions in the intervention group compared to usual 
care in response to GA results. A single trial reported 
in Disalvo et al., (2023)’s review [38] reported the num-
ber of interventions recommended and implemented in 
the intervention group compared to usual care, with a 
higher proportion of these interventions implemented in 
GA intervention arm compared to usual care (76.8% vs. 
12.5%).

Overall, 5/13 of outcomes included reported that 
GA with management/CGA had a positive effect for 
patients compared to usual care. There was a signifi-
cant reduction in treatment-related toxicity (mostly 
chemotherapy-related toxicity) for patients allocated to 
the GA intervention group compared to standard care. 
A non-significant positive trend was reported for treat-
ment completion in majority of studies reported across 
reviews. In Hamaker et  al., (2022)’s review [40], three 
RCTs reported increased communication and care plan-
ning for patients in the GA intervention group compared 
to the standard care group. Across two RCTs (in Disalvo 
et al., (2023) [38] and Hamaker et al., (2018) [39] review), 
social functioning (based on the Quality of Life Ques-
tionnaire Core-30 and Medical Outcomes Study short 
form-36, respectively) was significantly lower for patients 
allocated to the GA group compared to standard care.

Discussion
This umbrella review identified 26 systematic reviews 
that described the value or efficacy of GAs for older 
adults with cancer. Most (n = 20) did not include a meta-
analyses of study outcomes due to heterogeneity of 
study designs or populations. Outcomes used to deter-
mine the predictive value or association of the GA and 

outcomes for older adults with cancer included mor-
tality or overall survival, treatment-related outcomes 
(treatment modification, completion, treatment-related 
complications including toxicity and peri-operative 
complications), resource-related outcomes (healthcare 
utilisation such as length of stay or readmission, num-
ber and or types of recommended interventions follow-
ing a GA) and patient-level outcomes (quality of life, 
changes in GA domains). Majority of these domains 
were also considered when examining the effectiveness 
of CGA/GA with management.

Similar to a previous umbrella review on frailty [46], 
our review demonstrated variations in clinical out-
comes and quality of the evidence reported across 
individual systematic reviews. In a previous umbrella 
review focussed on the CGA definition, elements and 
outcomes [47], mortality, disability and institutionalisa-
tion were key outcomes. In our review, we also reported 
mortality as a common outcome, however given our 
focus on older adults with cancer, treatment-related 
complications and toxicity was another key outcome as 
opposed to disability, reported across reviews.

Treatment complications are an important fac-
tor that impacts on treatment decisions for an older 
adult with cancer [48]. Despite inconsistencies across 
and within reviews, there was an association between 
impairments or “frail” patients as categorised by the 
GA and treatment toxicity, highlighting the benefit of 
GA in guiding appropriate treatment decisions. Fur-
thermore, results from two meta-analyses [37, 41] of 
RCTs also demonstrated moderate to high certainty 
of evidence that GA with management/intervention 
arm significantly reduced the risk of treatment toxicity 
compared to usual care. Similar results were reported 
in terms of post-operative complications, with func-
tional impairment as defined by loss of independence 
based on ADLs as a common a predictor of post-oper-
ative complications for older adults with cancer across 
six of nine reviews. However, there were limited RCTs 
across reviews reporting on effectiveness of CGA/GA 
with management in reducing post-operative complica-
tions and radiation-related toxicities. As radiotherapy 
and surgery are also important treatment modalities for 
an older adult with cancer [49, 50], future trials should 
also examine the role and effect of GA with manage-
ment/CGA in surgical and radiation oncology settings. 
In terms of mortality/overall survival, the association 
between impairment in individual GA domains and 
mortality varied from no association to associations 
across multiple geriatric domains. In the five reviews 
[37–41] reporting on the effect of GA with manage-
ment/CGA, there was no significant difference in 
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survival between the intervention group and usual care 
group.

As international guidelines such as American Soci-
ety of Clinical Oncology (ASCO) [51] recommend pre-
treatment GA to guide decision-making, ten reviews 
[14, 15, 23–26, 31, 38–40] reported on the impact of GA 
on treatment decisions including adjustments to treat-
ments. Where adjustments were noted, most pertained 
to a reduction in treatment intensity for older adults 
with cancer. This is important given that there is limited 
evidence-based data for treatment guidelines for older 
adults with cancer leading to possible under- or over-
treatment [2]. Furthermore, studies across three reviews 
[38–40] also reported higher treatment completion rates 
for patients in the GA intervention group compared to 
standard care. This highlights the value of a comprehen-
sive, holistic assessment of the older adult in guiding can-
cer treatment decisions and adherence.

The predictive value or effect of GA on quality of life, 
or on other GA domains such as social functioning or 
functional status was not commonly assessed within 
reviews. Whilst limited studies reported this, most stud-
ies demonstrated a positive effect of GA for older adults 
with cancer. Ng et al., (2024)’s meta-analyse [42] demon-
strated variable effects, and highlighted a positive effect 
in RCTs with larger sample sizes and when the GA was 
conducted prior to initiating treatment [42]. Studies have 
demonstrated that quality of life is an important factor 
and sometimes prioritised over survival for older adults 
with cancer [52]. This highlights the potential value of 
GAs in assisting with decision-making related to com-
mencement or continuation of treatment and/or improv-
ing quality of life for older adults with cancer.

The cost of GAs/GAs with management was not com-
monly reported across reviews. Given that implemen-
tation of GAs is low within cancer services [53], there 
is a need to move beyond recording initial GA details 
to increased focus on the consequences of a GA with 
regard to treatment decisions, uptake of treatment 
regimens and implementation of this process across 
service workflows. In a recent narrative review by Zuc-
carino et al., (2022) [54] reporting on cost-effectiveness 
of CGA, the authors report on the lack of studies in this 
area, with majority of studies reporting on benefits of 
CGA as a measure of cost-effectiveness (e.g., reduction 
in length of stay), highlighting the need for more eco-
nomic evaluation of the CGA.

Limitations
This umbrella review is not without limitations. The 
quality of evidence varied across the included reviews, 
impacting on the strength of reported outcomes. 
Umbrella reviews synthesise evidence from existing 

systematic reviews. As such the validity of umbrella 
reviews will depend on the quality of the individual 
systematic reviews or meta-analyses. Furthermore, 
existing systematic reviews may use different eligibil-
ity criteria and have aims that poorly align with the 
umbrella review, limiting applicability. The included 
reviews were heterogeneous in terms of study popula-
tion, age criteria for a GA, cancer type and treatment 
modality as well as the domains considered within 
the GA and corresponding tools used. When examin-
ing reviews reporting on the effectiveness of the GA 
with management, trials within and across reviews had 
varying personnel that conducted the GA, variations 
in timing of the GA (e.g., prior to decision making, or 
during treatment) and the interventions and or man-
agement recommendations following the GA. In addi-
tion, definition of outcomes differed within and across 
reviews potentially impacting on strength of these find-
ings. For example, in Anwar et al., (2023)’s review [41], 
some studies defined hospitalisations as any unplanned 
admissions within 6–12 months after the intervention, 
while another study defined hospitalisation during the 
span of chemotherapy treatment. Heterogeneity of 
review data, further demonstrated by the limited num-
ber of meta-analyses, meant that definitive outcomes 
could not be concluded. Variability of review data can 
impact on GA recommendations for older adults with 
cancer and subsequent uptake of GAs as part of routine 
care. Clear, standardised definition on GA domains and 
research outcomes is important to support further evi-
dence and implementation efforts.

Clinical implications
The findings support use of GAs for older adults with 
cancer in clinical practice and will help inform clini-
cal guidelines. Impairments across geriatric domains 
predicted clinically relevant outcomes (e.g., mortal-
ity, treatment-related complications, healthcare use), 
demonstrating the predictive value of GAs in guiding 
appropriate treatment and addressing potential under or 
over-treatment. Two meta-analyses [37, 41] included in 
our umbrella review reported moderate to high certainty 
evidence for the effect of GA with management in reduc-
ing the risk of treatment-related toxicity. This highlights 
the importance of GAs with management/CGA in pro-
viding appropriate care and thus optimising outcomes. 
Furthermore, GAs with management/CGA have dem-
onstrated positive impacts on communication and care 
planning. Age-related concerns are not commonly dis-
cussed in these consultations [55]. The results from a GA 
can facilitate these discussions.
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Conclusion
In conclusion, a total of thirteen associations and or 
outcomes were reported when examining the predic-
tive value or effectiveness of GAs for older adults with 
cancer. GA domains predictive of outcomes varied 
within and across reviews. Treatment-related toxic-
ity (mostly chemotherapy-related toxicity) was signifi-
cantly lower in the GA with management/CGA groups 
compared to usual care. The CGA also demonstrated 
a positive impact on four further outcomes (treatment 
completion, communication and care planning, social 
functioning, patient satisfaction with care) compared to 
standard care, although the differences were non-sig-
nificant. It is promising that there has been an increas-
ing number of RCTs in recent years to provide clinical 
evidence of GA with management/CGA for older adults 
with cancer. However, there is need for further research 
examining the effect of GA/GA-based interventions 
within oncology settings, and to determine the cost-
effectiveness of GA to facilitate implementation of GAs 
as part of routine care. Overall, the findings demon-
strate the predictive value of GAs for older adults with 
cancer.
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