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ABSTRACT
Objectives To understand and assess the degree of 
personalisation of tailored activities for people with 
dementia (PWD); and to estimate the magnitude of the 
effects of levels of personalisation on reducing behavioural 
and psychological symptoms of dementia (BPSD), 
improving quality of life (QoL) and level of engagement.
Design Systematic review with meta- analysis.
Data sources ProQuest, PubMed, Ovid, Cochrane Library, 
Web of Science and CINAHL were searched from the start 
of indexing to May 2020.
Eligibility criteria We included randomised controlled 
trials and quasi- experimental studies assessing the effects 
of tailored activities for people aged 60 years or older 
with dementia or cognitive impairment on the outcomes 
of BPSD, QoL, depression and level of engagement with 
control groups.
Data extraction and synthesis Two researchers 
screened studies, extracted data and assessed risks 
of bias. A rating scheme to assess the degree of 
personalisation of tailored activities was developed to 
classify tailored activities into high/medium/low groups. 
Effect sizes were expressed using standardised mean 
differences at 95% Confidence Interval (CI). Subgroup 
analyses were conducted to assess whether the degree of 
personalisation of tailored activities affected outcomes of 
interest.
Results Thirty- five studies covering 2390 participants 
from 16 countries/regions were identified. Studies with 
a high- level of personalisation interventions (n=8) had 
a significant and moderate effect on reducing BPSD 
(standardised mean differences, SMD=−0.52, p<0.05), 
followed by medium (n=6; SMD=−0.38, p=0.071) and 
low- level personalisation interventions (n=6; SMD=−0.15, 
p=0.076). Tailored activities with a high- level of 
personalisation had a moderate effect size on improving 
QoL (n=5; SMD=0.52, p<0.05), followed by a medium 
level (n=3; SMD=0.41, p<0.05) of personalisation.
Conclusions To develop high- level tailored activities 
to reduce BPSD and improve QoL among PWD, we 
recommend applying comprehensive assessments to 

identify and address two or more PWD characteristics 
in designed tailored activities and allow modification 
of interventions to respond to changing PWD needs/
circumstances.
PROSPERO registration number CRD42020168556.

INTRODUCTION
Dementia is particularly common among 
older adults, affecting 5%–8% of people aged 
60 and over at any given time worldwide.1 
Behavioural and psychological symptoms 
of dementia (BPSD) are common among 
people living with dementia (PWD), such as 
agitation, depression and resistance to care,2 
which occur throughout the disease process, 
associated with decreased quality of life 
(QoL).3

Non- pharmacological interventions are 
recommended as first- line treatments over 
pharmacological approaches to treat BPSD 
and have less adverse effects.4 Tailored 
activities for PWD are promising non- 
pharmacological approaches that reduce 
BPSD and increase QoL. Two recently 
published National Institute for Health and 

Strengths and limitations of this study

 ► The major contribution of this systematic review 
and meta- analyses is developing a rating scheme to 
assess the level of personalisation for interventions.

 ► To assess whether the degree of personalisation 
of the tailored activities affects reduction of be-
havioural and psychological symptoms of dementia 
and improves quality of life among people with de-
mentia or cognitive impairment.

 ► Exclusion of papers not published in English may 
mean that important additional findings are missed.
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Care Excellence (NICE) guidelines recommend that 
healthcare professionals offer activities to promote QoL 
that are tailored to personal preferences and consider 
using a structured tool to assess their likes, dislikes, 
routines and personal history.5 6

To our knowledge, six systematic reviews and meta- 
analyses (summarised in online supplemental table 
1) have synthesised the effects of tailored activities on 
reducing BPSD and enhancing QoL among PWD, based 
on tailored strategies, activity types, personal characteris-
tics, and frequency and duration of delivery.7–12 The first 
of these, incorporating studies published between 2000 
and 2011, focused on the effectiveness of various tailored 
strategies to foster activity engagement and reduce BPSD 
in PWD.7 Changes to tools and materials used in activities 
were most common but yielded mixed outcomes of BSPD 
reduction; modifications to space and social demands were 
rarely tested but yielded consistently positive outcomes.7 
In addition, a systematic review of studies published 
between 2000 and 2012 found that personalised pleasant 
activities yielded strong evidence for treating BPSD but 
limited evidence for physical and music activities.8An-
other meta- analysis found that individualised recreational 
activities were effective for reducing BPSD.9 Recently, 
Möhler and colleagues conducted three meta- analyses 
regarding the effects of tailored activities among PWD 
living in care facilities, communities and home settings, 
respectively, and found that, compared with usual care, 
tailored activities slightly reduced BPSD.10–12 However, no 
differences in other desired outcomes between interven-
tion and control groups among different specific types 
of activity or duration of delivery were evident. Although 
different activity components (eg, activity types, PWD 
characteristics, frequency and duration of delivery) were 
discussed,7–12 no review further investigated the degree of 
personalisation among the tailored activities and synthe-
sised its associations with the desired outcomes.

Understanding the degree of personalisation of 
tailored activities is important. We define the degree 
of personalisation of tailored activities as the extent to 
which non- pharmacological interventions are tailored, 
individualised or personalised for PWD. The conceptual-
isation of the degree of personalisation echoes the ratio-
nales and principles of effective interventions working 
on BPSD, level of engagement and QoL, embedded in 
occupational therapy,13 engagement in meaningful activ-
ities14 and person- centred care.15 Occupational therapy 
emphasises the fit between PWD capabilities and the 
occupation (eg, activities or roles) through task simpli-
fication and removing barriers in the physical and social 
environment.13 Environmental docility theory suggests 
that both underloading and overloading of external stim-
ulations (e.g., cognitive activities and social interactions) 
may lead to PWD disengagement or excessive disability.16 
Thus, maintaining PWD engagement in meaningful activ-
ities through tailored activities based on their physical 
strength, mental state and psychosocial needs is essen-
tial.14 The person- centred care approach stresses service 

providers’ and caregivers’ autonomy to determine specific 
ways of delivering care to maintain participants’ engage-
ment during the intervention.15 These theories imply that 
the degree of personalisation can significantly influence 
the effectiveness of tailored activities for PWD. Thus, the 
degree of personalisation could depend on the assess-
ment of PWD characteristics and their environment, the 
design of tailored activities based on PWD characteristics, 
and interventionists’ autonomy to address PWD sponta-
neous needs.

Conceptualising and quantifying the levels of person-
alisation of existing tailored activities can advance our 
knowledge on developing a high level of personalisation 
of tailored activities for PWD, deciding on the appro-
priate ‘dose’ of tailoring, and translating this cumulative 
evidence into clinical practice. However, existing litera-
ture provides little knowledge about assessing the degree 
of personalisation among tailored activities and their 
effectiveness on targeted outcomes.

Objectives
This systematic review and meta- analysis aimed to: (1) 
assess the degree of personalisation of existing tailored 
activities for PWD; (2) estimate the magnitude of the 
effects of existing tailored activities on reducing BPSD, 
improving QoL and the level of engagement among PWD 
and (3) assess whether the degree of personalisation of 
tailored activities affects the outcomes of interest.

METHODS AND ANALYSIS
We conducted the review in accordance with the 
Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses (PRISMA) procedure.17 Eligibility 
criteria required studies to: (1) include participants with 
dementia or cognitive impairment and aged 60 years 
or older; (2) include activities tailored to at least one of 
the participants’ characteristics (eg, needs, physical or/
and mental ability, present or previous preferences for 
particular activities or interests, habits and physical living 
environments like housing conditions and caregiver 
management style); (3) report BPSD (measured by multi- 
domain scales, such as the Neuropsychiatric Inventory 
(NPI), and scales specific to agitation and depression/
anxiety, such as the Cohen- Mansfield Agitation Inventory 
and the Cornell Scale for Depression in Dementia),18–20 
QoL and level of engagement as outcomes; (4) include 
randomised controlled trials or quasi- experimental study 
design and (5) apply a control group (CG) (eg, usual 
care, wait- list, attention control, etc). The review included 
studies published in English from the start of indexing to 
May 2020.

We searched ProQuest (e.g., APA PsycInfo), PubMed, 
Ovid (e.g., Embase), Cochrane Library, Web of Science 
and CINAHL, using the search terms: (1) “cognitive 
impairment” OR “cognitive disorder” OR “dement*” OR 
“Alzheimer”; (2) “tailor*” OR “engag*” OR “individual*” 
OR “personal*”; and (3) “activit*” OR “program*” OR 
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“therap*” OR “intervention*” OR “treatment*”. The full 
search strategy is shown in online supplemental table 2.

SL and AYZ independently completed the title/abstract 
review and full- text review. We conducted title/abstract 
screening using Rayyan (https://www. rayyan. ai/) and full- 
text review using Endnote. The two researchers discussed 
disagreements in the title/abstract screening and full- 
text review to reach consensus. Data were extracted and 
checked by SL and MSLM. Where there were disagree-
ments, data were rechecked for relevance and accuracy. 
Where available, raw data (eg, clinical interventions, strat-
egies, outcomes and results) were extracted and entered 
into a spreadsheet.21 For each intervention, we addition-
ally extracted the following information: PWD (including 
older people with cognitive impairment) characteristics 
taken into account, intervention delivery, and informa-
tion about the tailoring process (the data extraction form 
is shown in online supplemental appendix 1).

Patient and public involvement
No patient involved.

Developing the tailoring and classification scheme
The authors formed an expert panel to develop a scheme 
for the level of personalisation interventions based on 
the included studies, comprising AYZ (a licensed social 
worker in Hong Kong with 2 years clinical experience of 
dementia care and 5 years research experience focusing 
on the mechanisms of non- pharmacological interven-
tions for PWD), TLiu, JCPC and SL (each of whom had 
over 10- year experience in psychology and elderly care).

Based on the theories and approaches mentioned 
above, we hypothesised that tailoring is embedded in the 
whole process at three inter- related phases: assessment, 
design and implementation, and the degree of personal-
isation is determined by these three dimensions: (1) how 
to assess PWD characteristics before designing the inter-
vention; (2) the extent to which interventions are tailored 
according to PWD characteristics and (3) the level of the 
interventionists’ autonomy to address PWD needs, as 
suggested by occupational therapy, engagement in mean-
ingful activities, and the person- centred care approach 
(online supplemental figure 1).13–15 To this end, we devel-
oped three corresponding criteria to rate levels of person-
alisation (online supplemental table 3).

First, the level of assessment for tailoring refers to how 
comprehensive the PWD characteristics were considered 
and how systematically the assessment results were used 
for designing tailored activities. Operationally, we rated 
the level of assessment as ‘unclear/incomprehensive’, 
‘semi- structured’ or ‘structured’. ‘Unclear/incomprehen-
sive’ indicated that preassessment was missing/not clearly 
described, only a single domain of PWD characteristics 
was assessed, or no description of how the assessment 
results were used to inform the tailored activities design. 
‘Semi- structured’ referred to preassessments conducted 
by unstructured/semi- structured interviews, with some 
descriptions on how the assessment results were used for 

activities design, ‘structured’ preassessments employed 
structured interviews with clear and detailed descriptions 
on how the assessment results were systematically used for 
the activities design.

Second, individualisation in intervention design refers 
to how the intervention design accounted for individ-
uals’ uniqueness and variations of their needs. To avoid 
counting the number or arbitrarily weighting specific 
PWD characteristics, we distinguished the degree of indi-
vidualisation based on whether the protocol tailored for 
one versus two or more PWD characteristics.

Third, the degree of person- centred care in imple-
mentation refers to how the interventionists were able 
to adjust the intervention based on their clinical knowl-
edge and observation of participants’ performance in 
the intervention to maintain participants’ engagement 
and respond to participants’ spontaneous needs during 
the implementation. Intervention with a standardised 
protocol of tailored activities regardless of spontaneous 
needs of PWD were rated as low flexibility for pursuing 
person- centred care, and interventions encouraging and 
allowing great flexibility for interventionists to adjust the 
tailored activities based on clinical knowledge and obser-
vation of participants’ performance were rated as high 
flexibility.

Based on the dimensions mentioned above, we rated 
the level of personalisation of tailored activities as high, 
medium or low. A study was rated as high level only if it 
met all the following criteria: (1) structured assessments 
were used for systematically tailored activities plan; (2) 
interventions targeted two or more domains (eg, capabil-
ities, preferences, interests, life experience and external 
environment) and (3) allowed the interventionists to 
exercise flexibility to adjust the intervention in accor-
dance with PWD spontaneous needs. A study was rated 
as medium if: (1) unstructured/semi- structured assess-
ments on participants’ characteristics were performed; 
(2) interventions targeted two or more domains and 
(3) some flexibility and modifications were allowed for 
adjusting the intervention in response to PWD needs. 
A study was rated as low if: (1) assessment was unclear/
incomprehensive, or there was no clear description on 
how assessment results informed tailoring; (2) interven-
tions targeted only one domain of participants’ char-
acteristics and (3) low/marginal flexibility to pursue 
person- centred care for interventionists was allowed. AYZ 
and SL independently rated the level of personalisation 
for the included tailored activities. The inter- rater reli-
ability was 88.8% in the initial stage of rating. Conflicting 
ratings were resolved through discussion.

Data synthesis and analysis
Given that outcomes in our review were continuous, 
effect sizes were expressed using standardised mean 
differences (SMD) at 95% CI,20 interpreted as Cohen’s 
d.22 Specifically, the values of 0.2, 0.5 and 0.8 reflected 
small, moderate and large effect sizes, respectively.22 
Due to differences in settings and methods, we used the 
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random- effects model to pool the results. Heterogeneity 
was determined by χ² and I² statistics.23 24 We classified 
subgroup analyses of the effectiveness of tailored activities 
according to the levels of personalisation of the interven-
tions. All meta- analyses were conducted using Compre-
hensive Meta- Analysis Software. Where raw data are not 
provided, summary results are given in the text but not 
the forest plots. The meta- analyses included results from 
randomised controlled studies (RCTs) only because 
the findings from quasi- experimental studies were not 
comparable to those from RCTs. Sensitivity analyses were 
conducted to check the robustness of the findings.

Quality appraisal
SL and MSLM independently assessed the risk of bias for 
the studies using a revised Cochrane risk of bias tool for 
randomised trials,23 25 including: (1) bias arising from 
the randomisation process; (2) deviations from intended 
interventions; (3) bias due to missing outcome data; 
(4) bias in measurement of the outcome and (5) bias 
in selection of the reported results. Risk of Bias in Non- 
randomised Studies of Interventions was used to cate-
gorise the risk of bias as ‘low,’ ‘high’ or ‘some concerns’ 
for non- RCT studies.22 Conflicting results were resolved 
through discussions.

RESULTS
Summary of search results
The search and study selection process is summarised in 
the PRISMA flow diagram (online supplemental figure 
2). In the identification phase, 14 238 abstracts were iden-
tified and imported into Endnote; 7471 duplicate arti-
cles were removed. In the screening phase, the titles and 
abstracts of 6767 articles were screened, and 6476 irrele-
vant articles were excluded. In the eligibility phase, full- 
text screening was conducted for 291 articles according 
to the inclusion and exclusion criteria, and 35 studies 
were finally included in this review.

Included studies were conducted in 16 countries/
regions: Australia, Brazil, Mainland China, Denmark, 
France, Germany, Hong Kong, Italy, Japan, Korea, the 
Netherlands, Norway, Switzerland, Taiwan, the UK and 
the USA, published between 2000 and 2020. The average 
age of participants ranged from 62.1 to 89.2 years. 
Twenty- nine studies included participants with dementia 
only, and the remaining studies included participants 
with mild to moderate levels of cognitive impairment. 
The total size of the intervention groups (IGs) was 1248 
(range=6–158), and the total size of the CGs was 1142 
(range=5–107). Fourteen studies (40%) had no more 
than 20 participants for each arm. Thirty studies were 
RCTs. Five applied a quasi- experimental study design. 
Twenty- two applied usual care as the comparison, and 
the remaining applied placebo control, active control or 
wait- list control. Twenty- four studies were conducted in 
care facilities (such as a nursing home, geriatric health 
service facility or hospital), and the remaining studies 

were conducted in community settings or home- based 
settings (online supplemental table 4).

Description of the interventions
The components of activities can be categorised into four 
groups: physical (n=3),26–28 cognitive (n=2),29 30 music 
(n=7)31–37 and multiple activities (n=23).16 38–59 Twenty- 
three studies reported their interventions as individual 
mode, five reported group- based mode and six reported 
mixed modes, while the remaining studies did not provide 
details. Intervention was provided by specialists (eg, occu-
pational therapists, clinicians, psychologists, physical 
therapists and speech therapists), researchers and trained 
nursing home caregivers and staff. A detailed description 
of interventions is shown in online supplemental table 5.

Level of personalisation
Based on the three- dimension rating scheme for 
the personalisation of tailored activities, we identi-
fied 12 studies as high level,16 26 35 39 40 46 49 51 53–56 11 as 
medium34 36 38 42 44 45 47 52 57–59 and 11 as low.27–33 37 43 48 50 
One was rated as mixed because it had three- arm IGs with 
one medium and two low levels of tailoring activities for 
comparison.41 Table 1 shows the level of personalisation 
among the interventions reported in the reviewed studies.

Level of assessment for tailoring
Sixteen studies assessed the full picture of PWD character-
istics using structural assessments.16 26 35 38–42 46 49 51 53–56 59 
For instance, five studies followed the protocol of the 
Tailored Activity Programme (TAP) incorporating the 
Progressive Lowered Stress Threshold Model.60 This 
posits that with disease progression, dementia patients 
become increasingly vulnerable to their environment and 
experience lower thresholds for tolerating stimuli that can 
result in behavioural disturbances. TAP applied system-
atic approaches to discern PWD and their caregivers’ 
daily routines, identify previous and current activity inter-
ests and collect information about dyadic communication 
and home environmental features to design activities for 
participants.

Degree of individualisation in design
Activities tailored according to PWD characteris-
tics included cognitive or/and physical capacities 
(n=22),26–28 30 38 39 41–47 49 51 53–59 personal experience 
and history (n=2),34 48 role identity (n=3),39 51 55 prefer-
ences and interests (n=20)26 29 31–33 35–37 40–42 46 47 50 53–57 59 
habits (n=2),51 54 cultural backgrounds (n=1)47 and living 
environment (n=5).49 51 53 54 56 Five studies also consid-
ered caregivers’ characteristics.46 51 53 54 56 Twelve studies 
tailored the intervention for a single aspect of PWD char-
acteristics only, while the remainder tailored the activities 
for at least two. One study used a four- arm study design 
(three IGs plus one CG), with one tailoring both for PWD 
capacity and interests, the second only tailoring for the 
capacities yet opposite to PWD preference, and the third 
only tailoring for the interests yet challenging to PWD’ 
capacity in the three IGs.41

 on D
ecem

ber 1, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-048917 on 29 N
ovem

ber 2021. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2021-048917
https://dx.doi.org/10.1136/bmjopen-2021-048917
https://dx.doi.org/10.1136/bmjopen-2021-048917
https://dx.doi.org/10.1136/bmjopen-2021-048917
http://bmjopen.bmj.com/


5Lu S, et al. BMJ Open 2021;11:e048917. doi:10.1136/bmjopen-2021-048917

Open access

Ta
b

le
 1

 
Le

ve
l o

f p
er

so
na

lis
at

io
n 

of
 t

ai
lo

re
d

 a
ct

iv
iti

es

N
o

.
A

ut
ho

r
Le

ve
l o

f 
as

se
ss

m
en

t 
fo

r 
ta

ilo
ri

ng
D

eg
re

e 
o

f 
in

d
iv

id
ua

lis
at

io
n 

in
 

d
es

ig
n

D
eg

re
e 

o
f 

p
er

so
n-

 ce
nt

re
d

 
ca

re
 in

 in
te

rv
en

ti
o

n 
d

el
iv

er
y

Le
ve

l o
f 

p
er

so
na

lis
at

io
n

1
O

rs
ul

ic
- J

er
as

 e
t 

al
38

S
tr

uc
tu

re
d

 a
ss

es
sm

en
ts

 o
f 

p
ar

tic
ip

an
ts

’ p
re

fe
re

nc
es

 
us

in
g 

th
e 

M
on

te
ss

or
i-

 B
as

ed
 

A
ss

es
sm

en
t 

S
ys

te
m

 d
ev

el
op

ed
 

b
y 

th
e 

au
th

or
s 

fo
r 

se
le

ct
in

g 
ap

p
ro

p
ria

te
 a

ct
iv

iti
es

 fo
r 

p
ar

tic
ip

an
ts

P
re

se
rv

ed
 a

b
ili

tie
s 

an
d

 
p

re
fe

re
nc

e 
(T

w
o 

an
d

 a
b

ov
e)

N
o 

d
es

cr
ip

tio
n

M
ed

iu
m

2
C

oh
en

- M
an

sfi
el

d
 e

t 
al

39
S

tr
uc

tu
re

d
 a

ss
es

sm
en

ts
 fo

r 
ta

ilo
rin

g 
re

la
tin

g 
to

 p
ar

tic
ip

an
ts

’ 
m

ed
ic

al
 h

is
to

ry
, s

el
f-

 id
en

tit
y 

an
d

 
so

ci
al

 fu
nc

tio
ni

ng

Id
en

tit
y 

ro
le

s,
 t

he
 s

ev
er

ity
 o

f 
d

em
en

tia
 a

nd
 a

b
ili

ty
 (T

w
o 

an
d

 
ab

ov
e)

H
ig

h 
fle

xi
b

ili
ty

. T
he

 c
ho

ic
e 

of
 in

te
rv

en
tio

n 
w

as
 a

ffe
ct

ed
 

b
y 

av
ai

la
b

ili
ty

 o
f m

at
er

ia
ls

, 
fa

m
ily

 m
em

b
er

s’
 c

oo
p

er
at

io
n 

an
d

 t
he

 p
ra

ct
ic

ab
ili

ty
 o

f t
he

 
in

te
rv

en
tio

n

H
ig

h

3
G

ar
la

nd
 e

t 
al

31
N

o 
p

re
as

se
ss

m
en

ts
 fo

r 
ta

ilo
rin

g
M

us
ic

 p
re

fe
re

nc
e 

(O
ne

)
N

o 
d

es
cr

ip
tio

n
Lo

w

4
C

oh
en

- M
an

sfi
el

d
 e

t 
al

40
S

tr
uc

tu
re

d
 a

ss
es

sm
en

ts
 fo

r 
ta

ilo
rin

g 
re

ga
rd

in
g 

p
ar

tic
ip

an
ts

’ 
m

ed
ic

al
 h

is
to

ry
, s

el
f-

 id
en

tit
y 

an
d

 
so

ci
al

 fu
nc

tio
ni

ng

A
b

ili
ty

, h
is

to
ry

 a
nd

 p
re

fe
re

nc
e 

(T
w

o 
an

d
 a

b
ov

e)
H

ig
h 

fle
xi

b
ili

ty
. T

he
 s

tu
d

y 
cl

ea
rly

 in
d

ic
at

ed
 t

ha
t 

fle
xi

b
ili

ty
 w

as
 e

ss
en

tia
l 

el
em

en
t 

of
 in

te
rv

en
tio

n

H
ig

h

5
G

itl
in

 e
t 

al
16

S
em

i-
 st

ru
ct

ur
ed

 in
te

rv
ie

w
s 

to
 d

is
ce

rn
 d

ai
ly

 r
ou

tin
es

, a
nd

 
th

e 
P

le
as

an
t 

E
ve

nt
 S

ch
ed

ul
e 

to
 id

en
tif

y 
p

re
vi

ou
s/

cu
rr

en
t 

ac
tiv

ity
 in

te
re

st
s.

 In
te

rv
en

tio
ni

st
s 

ob
se

rv
ed

 d
ya

d
ic

 c
om

m
un

ic
at

io
n 

an
d

 h
om

e 
en

vi
ro

nm
en

ta
l f

ea
tu

re
s 

an
d

 a
ss

es
se

d
 d

em
en

tia
 p

at
ie

nt
s

C
ap

ab
ili

tie
s,

 p
re

vi
ou

s 
ro

le
s,

 
ha

b
its

, i
nt

er
es

ts
, h

om
e 

en
vi

ro
nm

en
t 

an
d

 d
ya

d
ic

 
co

m
m

un
ic

at
io

n 
(T

w
o 

an
d

 
ab

ov
e)

H
ig

h 
fle

xi
b

ili
ty

. A
ct

iv
ity

 
p

re
sc

rip
tio

ns
 w

er
e 

re
vi

ew
ed

 
an

d
 m

od
ifi

ed
 if

 n
ec

es
sa

ry
, 

d
ur

in
g 

th
e 

im
p

le
m

en
ta

tio
n

H
ig

h

6
La

m
 e

t 
al

26
S

tr
uc

tu
re

d
 a

ss
es

sm
en

ts
 fo

r 
ta

ilo
rin

g.
 In

d
iv

id
ua

l f
un

ct
io

na
l 

p
ro

fil
es

 w
er

e 
m

ap
p

ed
 w

ith
 

p
er

so
na

l s
el

ec
tio

n

A
b

ili
tie

s,
 p

re
fe

re
nc

e 
an

d
 n

ee
d

s 
(T

w
o 

an
d

 a
b

ov
e)

H
ig

h 
fle

xi
b

ili
ty

. T
ra

in
in

g 
co

nt
en

t 
w

as
 d

yn
am

ic
 a

nd
 

ad
ju

st
ed

 t
o 

th
e 

ch
an

gi
ng

 
ne

ed
s 

of
 P

W
D

H
ig

h

7
D

ec
ha

m
p

s 
et

 a
l58

S
em

i-
 st

ru
ct

ur
ed

 a
ss

es
sm

en
ts

 o
n 

p
hy

si
ca

l/p
sy

ch
ol

og
ic

al
 fu

nc
tio

ns
A

b
ili

tie
s 

(O
ne

)
S

om
e 

fle
xi

b
ili

ty
M

ed
iu

m

C
on

tin
ue

d

 on D
ecem

ber 1, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-048917 on 29 N
ovem

ber 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


6 Lu S, et al. BMJ Open 2021;11:e048917. doi:10.1136/bmjopen-2021-048917

Open access 

N
o

.
A

ut
ho

r
Le

ve
l o

f 
as

se
ss

m
en

t 
fo

r 
ta

ilo
ri

ng
D

eg
re

e 
o

f 
in

d
iv

id
ua

lis
at

io
n 

in
 

d
es

ig
n

D
eg

re
e 

o
f 

p
er

so
n-

 ce
nt

re
d

 
ca

re
 in

 in
te

rv
en

ti
o

n 
d

el
iv

er
y

Le
ve

l o
f 

p
er

so
na

lis
at

io
n

8
G

itl
in

 e
t 

al
51

S
tr

uc
tu

re
d

 a
ss

es
sm

en
ts

 o
f 

P
W

D
 c

ap
ab

ili
tie

s,
 m

ed
ic

al
 

te
st

in
g,

 h
om

e 
en

vi
ro

nm
en

t,
 

ca
re

gi
ve

r 
co

m
m

un
ic

at
io

n 
an

d
 

ca
re

gi
ve

r-
 id

en
tifi

ed
 c

on
ce

rn
s.

 
In

te
rv

en
tio

ni
st

s 
in

te
rv

ie
w

ed
 

ca
re

gi
ve

rs
 t

o 
id

en
tif

y 
p

at
ie

nt
’s

 
ro

ut
in

es
, p

re
vi

ou
s/

cu
rr

en
t 

ro
le

s,
 

ha
b

its
 a

nd
 in

te
re

st

H
om

e 
en

vi
ro

nm
en

t,
 c

ar
eg

iv
er

- 
id

en
tifi

ed
 c

on
ce

rn
s 

an
d

 
ca

p
ab

ili
tie

s,
 r

ou
tin

es
, p

re
vi

ou
s/

cu
rr

en
t 

ro
le

s,
 h

ab
its

 a
nd

 
in

te
re

st
s 

(T
w

o 
an

d
 a

b
ov

e)

H
ig

h 
fle

xi
b

ili
ty

H
ig

h

9
S

un
g 

et
 a

l32
S

em
i-

 st
ru

ct
ur

ed
 a

ss
es

sm
en

ts
 

of
 p

ar
tic

ip
an

ts
’ p

re
fe

re
nc

es
 a

nd
 

in
fo

rm
at

io
n 

on
 t

he
 im

p
or

ta
nc

e 
of

 
m

us
ic

 t
o 

lif
e

M
us

ic
 p

re
fe

re
nc

e 
(O

ne
)

Lo
w

Lo
w

10
K

ol
an

ow
sk

i e
t 

al
41

S
tr

uc
tu

re
d

 a
ss

es
sm

en
ts

 o
f 

ca
p

ac
iti

es
 a

nd
 p

er
so

na
lit

y 
of

 
in

te
re

st

C
ap

ac
ity

 a
nd

 p
re

fe
re

nc
e 

(T
w

o 
an

d
 a

b
ov

e)
H

ig
h 

fle
xi

b
ili

ty
. G

re
at

 
fle

xi
b

ili
ty

 w
as

 a
llo

w
ed

 t
o 

us
e 

st
af

f’s
 o

w
n 

cl
in

ic
al

 
ju

d
ge

m
en

t 
an

d
 k

no
w

le
d

ge
 

to
 im

p
le

m
en

t 
in

d
iv

id
ua

lis
ed

 
ac

tiv
iti

es

M
ed

iu
m

a
C

ap
ac

ity
 (O

ne
)

N
o 

d
es

cr
ip

tio
n

Lo
w

b
P

re
fe

re
nc

e 
(O

ne
)

N
o 

d
es

cr
ip

tio
n

Lo
w

11
Li

n 
et

 a
l33

S
em

i-
 st

ru
ct

ur
ed

 p
re

as
se

ss
m

en
t 

of
 p

ar
tic

ip
an

ts
’ m

us
ic

 p
re

fe
re

nc
e

M
us

ic
 p

re
fe

re
nc

e 
(O

ne
)

N
o 

d
es

cr
ip

tio
n

Lo
w

12
C

oh
en

- M
an

sfi
el

d
 e

t 
al

59
S

tr
uc

tu
re

d
 a

ss
es

sm
en

ts
 o

f 
p

ar
tic

ip
an

ts
’ m

ed
ic

al
 h

is
to

ry
, s

el
f-

 
id

en
tit

y 
an

d
 s

oc
ia

l f
un

ct
io

ni
ng

P
as

t 
id

en
tit

y,
 a

b
ili

ty
 a

nd
 

p
re

fe
re

nc
es

 (T
w

o 
an

d
 a

b
ov

e)
S

om
e 

fle
xi

b
ili

ty
. 

In
te

rv
en

tio
ni

st
s 

w
er

e 
al

lo
w

ed
 

to
 s

ee
k 

ap
p

ro
va

l f
or

 p
os

si
b

le
 

ad
ju

st
m

en
t 

if 
ne

ed
ed

M
ed

iu
m

13
va

n 
d

er
 P

lo
eg

 e
t 

al
42

S
tr

uc
tu

re
d

 a
ss

es
sm

en
ts

 (M
ye

rs
 

M
en

or
ah

 P
ar

k/
M

on
te

ss
or

i-
 B

as
ed

 
A

ss
es

sm
en

t 
S

ys
te

m
) f

or
 t

ai
lo

rin
g

P
re

se
rv

ed
 a

b
ili

tie
s 

an
d

 in
te

re
st

 
(T

w
o 

an
d

 a
b

ov
e)

H
ig

h 
fle

xi
b

ili
ty

. F
le

xi
b

ili
ty

 
to

 r
es

p
on

d
 t

o 
p

at
ie

nt
s’

 
p

er
ce

iv
ed

 le
ve

l o
f i

nt
er

es
t 

w
as

 a
llo

w
ed

M
ed

iu
m

14
R

id
d

er
 e

t 
al

34
S

em
i-

 st
ru

ct
ur

ed
 in

te
rv

ie
w

s 
to

 
el

ic
it 

lif
e-

 st
or

y 
in

fo
rm

at
io

n 
ei

th
er

 
fr

om
 jo

ur
na

l o
r 

re
la

tiv
es

Li
fe

-  s
to

ry
/h

is
to

ry
, p

sy
ch

os
oc

ia
l 

ne
ed

s 
(T

w
o 

an
d

 a
b

ov
e)

Lo
w

/s
om

e 
fle

xi
b

ili
ty

. N
o 

sp
ec

ifi
c 

d
es

cr
ip

tio
n

M
ed

iu
m

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d

 on D
ecem

ber 1, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-048917 on 29 N
ovem

ber 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


7Lu S, et al. BMJ Open 2021;11:e048917. doi:10.1136/bmjopen-2021-048917

Open access

N
o

.
A

ut
ho

r
Le

ve
l o

f 
as

se
ss

m
en

t 
fo

r 
ta

ilo
ri

ng
D

eg
re

e 
o

f 
in

d
iv

id
ua

lis
at

io
n 

in
 

d
es

ig
n

D
eg

re
e 

o
f 

p
er

so
n-

 ce
nt

re
d

 
ca

re
 in

 in
te

rv
en

ti
o

n 
d

el
iv

er
y

Le
ve

l o
f 

p
er

so
na

lis
at

io
n

15
S

ak
am

ot
o 

et
 a

l35
S

tr
uc

tu
ra

l a
ss

es
sm

en
ts

 fo
r 

ta
ilo

rin
g 

to
 a

na
ly

se
 p

ar
tic

ip
an

ts
’ 

p
er

so
na

l l
ife

 h
is

to
ry

, a
nd

 in
te

rv
ie

w
 

w
ith

 e
ac

h 
p

ar
tic

ip
an

t 
an

d
 fa

m
ily

 
m

em
b

er

M
us

ic
 p

re
fe

re
nc

e,
 s

p
ec

ia
l 

m
em

or
ie

s 
(T

w
o 

an
d

 a
b

ov
e)

H
ig

h 
fle

xi
b

ili
ty

H
ig

h

16
Va

n 
H

ai
ts

m
a 

et
 a

l57
In

co
m

p
re

he
ns

iv
e 

p
re

as
se

ss
m

en
ts

In
te

re
st

 a
nd

 a
b

ili
ty

 (T
w

o 
an

d
 

ab
ov

e)
S

om
e 

fle
xi

b
ili

ty
. T

he
 

in
te

rv
en

tio
n 

w
as

 a
d

ju
st

ed
 

ac
co

rd
in

g 
to

 t
he

 t
im

e 
w

he
n 

re
si

d
en

ts
 n

ee
d

 s
tim

ul
at

io
n

M
ed

iu
m

17
Yo

on
 e

t 
al

43
In

co
m

p
re

he
ns

iv
e 

p
re

as
se

ss
m

en
ts

A
b

ili
ty

 (O
ne

)
Lo

w
 fl

ex
ib

ili
ty

Lo
w

18
To

b
a 

et
 a

l44
P

re
as

se
ss

m
en

t 
of

 in
d

iv
id

ua
ls

’ 
ab

ili
tie

s 
an

d
 d

is
ab

ili
tie

s 
to

 
ev

al
ua

te
 h

ow
 t

o 
en

ha
nc

e 
ab

ili
tie

s 
an

d
 c

om
p

en
sa

te
 fo

r 
d

is
ab

ili
tie

s

A
b

ili
tie

s 
(O

ne
)

N
o 

d
es

cr
ip

tio
n

M
ed

iu
m

19
H

ol
th

of
f e

t 
al

27
In

co
m

p
re

he
ns

iv
e 

p
re

as
se

ss
m

en
ts

A
b

ili
ty

 (O
ne

)
Lo

w
 fl

ex
ib

ili
ty

Lo
w

20
Te

le
ni

us
 e

t 
al

28
In

co
m

p
re

he
ns

iv
e 

p
re

as
se

ss
m

en
ts

A
b

ili
ty

 (O
ne

)
N

o 
d

es
cr

ip
tio

n
Lo

w

21
D

av
is

on
 e

t 
al

29
P

re
as

se
ss

m
en

t.
 T

he
 r

es
ea

rc
he

rs
 

m
et

 w
ith

 p
ar

tic
ip

an
ts

 a
nd

 t
he

ir 
fa

m
ili

es
 t

o 
d

et
er

m
in

e 
th

e 
p

re
fe

rr
ed

 
m

at
er

ia
ls

In
te

re
st

 o
nl

y 
(O

ne
)

Lo
w

 fl
ex

ib
ili

ty
Lo

w

22
G

iu
li 

et
 a

l30
In

co
m

p
re

he
ns

iv
e 

p
re

as
se

ss
m

en
ts

 
on

 p
at

ie
nt

s’
 c

og
ni

tiv
e 

st
at

us
C

og
ni

tio
n 

(O
ne

)
N

o 
d

es
cr

ip
tio

n
Lo

w

23
Lu

 e
t 

al
45

P
re

as
se

ss
m

en
ts

 o
n 

P
W

D
 

fu
nc

tio
na

l a
b

ili
ty

, t
yp

es
 a

nd
 

fr
eq

ue
nc

ie
s 

of
 m

ea
ni

ng
fu

l a
ct

iv
ity

, 
p

er
ce

iv
ed

 b
ar

rie
rs

 t
o 

en
ga

gi
ng

 in
 

ac
tiv

iti
es

Fu
nc

tio
na

l a
b

ili
ty

, t
yp

es
 a

nd
 

fr
eq

ue
nc

ie
s 

of
 m

ea
ni

ng
fu

l 
ac

tiv
ity

 (T
w

o 
an

d
 a

b
ov

e)

N
o 

d
es

cr
ip

tio
n

M
ed

iu
m

24
P

ric
k 

et
 a

l46
S

tr
uc

tu
re

d
 a

ss
es

sm
en

ts
 fo

r 
ta

ilo
rin

g
P

hy
si

ca
l c

ap
ac

iti
es

, 
in

fo
rm

at
io

n 
ab

ou
t 

p
le

as
an

t 
ac

tiv
iti

es
 fo

r 
th

e 
d

ya
d

 (T
w

o 
an

d
 

ab
ov

e)

M
ed

iu
m

 t
o 

hi
gh

H
ig

h

25
B

ai
le

y 
et

 a
l52

N
o 

p
re

as
se

ss
m

en
ts

 fo
r 

ta
ilo

rin
g

In
te

re
st

 a
nd

 h
is

to
ry

 (T
w

o 
an

d
 

ab
ov

e)
H

ig
h 

fle
xi

b
ili

ty
. T

he
 g

ro
up

 
le

ad
er

s 
ha

d
 t

he
 fl

ex
ib

ili
ty

 
to

 d
ev

el
op

 a
nd

 t
ai

lo
r 

th
e 

in
d

iv
id

ua
lis

ed
 b

eh
av

io
ur

al
 

ac
tiv

ity
 p

ro
gr

am
m

es
 d

ur
in

g 
im

p
le

m
en

ta
tio

n

M
ed

iu
m

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d

 on D
ecem

ber 1, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-048917 on 29 N
ovem

ber 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


8 Lu S, et al. BMJ Open 2021;11:e048917. doi:10.1136/bmjopen-2021-048917

Open access 

N
o

.
A

ut
ho

r
Le

ve
l o

f 
as

se
ss

m
en

t 
fo

r 
ta

ilo
ri

ng
D

eg
re

e 
o

f 
in

d
iv

id
ua

lis
at

io
n 

in
 

d
es

ig
n

D
eg

re
e 

o
f 

p
er

so
n-

 ce
nt

re
d

 
ca

re
 in

 in
te

rv
en

ti
o

n 
d

el
iv

er
y

Le
ve

l o
f 

p
er

so
na

lis
at

io
n

26
Li

 e
t 

al
47

Th
e 

p
re

lim
in

ar
y 

su
rv

ey
 w

as
 

im
p

le
m

en
te

d
 t

o 
in

ve
st

ig
at

e 
p

ar
tic

ip
an

ts
’ p

re
fe

re
nc

es
, c

ul
tu

ra
l 

b
ac

kg
ro

un
d

, c
og

ni
tiv

e 
fu

nc
tio

n 
an

d
 a

b
ili

tie
s

In
te

re
st

 a
nd

 c
ap

ac
iti

es
 (T

w
o 

an
d

 a
b

ov
e)

S
om

e 
fle

xi
b

ili
ty

. T
he

 
in

te
rv

en
tio

ni
st

 w
as

 a
llo

w
ed

 
to

 c
ho

os
e 

ac
tiv

iti
es

 t
o 

m
at

ch
 

P
W

D
 a

b
ili

ty
 a

nd
 in

te
re

st
 

d
ur

in
g 

p
er

so
na

lis
ed

 a
ct

iv
ity

M
ed

iu
m

27
G

itl
in

 e
t 

al
53

S
tr

uc
tu

re
d

 a
ss

es
sm

en
ts

 o
f 

p
ar

tic
ip

an
ts

’ c
ap

ac
iti

es
, f

al
l 

ris
k,

 d
ai

ly
 r

ou
tin

es
, i

nt
er

es
ts

, 
ca

re
gi

ve
rs

 (r
ou

tin
es

, e
m

p
lo

ym
en

t,
 

re
ad

in
es

s)
 a

nd
 e

nv
iro

nm
en

ts
 

(li
gh

tin
g,

 s
ea

tin
g,

 c
lu

tt
er

, n
oi

se
)

C
ap

ab
ili

tie
s,

 fu
nc

tio
ni

ng
, 

in
te

re
st

, e
nv

iro
nm

en
t,

 
ca

re
gi

ve
rs

 (T
w

o 
an

d
 a

b
ov

e)

H
ig

h 
fle

xi
b

ili
ty

 (p
re

sc
rip

tio
ns

 
w

er
e 

re
vi

ew
ed

 a
nd

 m
od

ifi
ed

 
if 

ne
ce

ss
ar

y 
d

ur
in

g 
im

p
le

m
en

ta
tio

n)

H
ig

h

28
Ta

na
ka

 e
t 

al
48

In
co

m
p

re
he

ns
iv

e 
p

re
as

se
ss

m
en

ts
P

er
so

na
l h

is
to

ry
 (O

ne
)

N
o 

d
es

cr
ip

tio
n

Lo
w

29
N

ov
el

li 
et

 a
l54

S
tr

uc
tu

re
d

 a
ss

es
sm

en
ts

 t
o 

id
en

tif
y 

p
re

se
rv

ed
 c

ap
ac

iti
es

, 
p

re
vi

ou
s 

in
te

re
st

s,
 fr

eq
ue

nc
y/

in
te

ns
ity

 o
f B

P
S

D
 in

 t
he

 P
W

D
, 

d
ai

ly
 c

ar
e 

ro
ut

in
es

 o
f c

ar
eg

iv
er

s 
an

d
 h

om
e 

en
vi

ro
nm

en
t 

fe
at

ur
es

C
ap

ab
ili

tie
s,

 p
re

vi
ou

s 
in

te
re

st
s,

 
fr

eq
ue

nc
y 

an
d

 in
te

ns
ity

 o
f 

B
P

S
D

 in
 P

W
D

, d
ai

ly
 c

ar
e 

ro
ut

in
es

 o
f t

he
 c

ar
eg

iv
er

 a
nd

 
ho

m
e 

en
vi

ro
nm

en
t 

(T
w

o 
an

d
 

ab
ov

e)

H
ig

h 
fle

xi
b

ili
ty

. 
In

te
rv

en
tio

ni
st

s 
ar

e 
al

lo
w

ed
 

to
 t

ai
lo

r 
an

d
 a

d
ju

st
 t

he
 

ch
os

en
 a

ct
iv

iti
es

 t
o 

m
at

ch
 

p
ar

tic
ip

an
ts

’ c
ap

ab
ili

tie
s 

d
ur

in
g 

im
p

le
m

en
ta

tio
n

H
ig

h

30
K

w
ak

 e
t 

al
36

U
ns

tr
uc

tu
re

d
 in

te
rv

ie
w

s 
w

ith
 

p
ar

tic
ip

an
ts

 a
nd

 t
he

ir 
fa

m
ily

 
m

em
b

er
s 

as
 t

he
 b

es
t 

so
ur

ce
s 

fo
r 

id
en

tif
yi

ng
 a

n 
in

d
iv

id
ua

l’s
 m

us
ic

 
p

re
fe

re
nc

es

M
us

ic
 p

re
fe

re
nc

e 
an

d
 s

on
gs

 
si

gn
ifi

ca
nt

 t
o 

P
W

D
 li

fe
 

ex
p

er
ie

nc
e 

(T
w

o 
an

d
 a

b
ov

e)

H
ig

h 
fle

xi
b

ili
ty

. T
he

 
in

te
rv

en
tio

n 
al

lo
w

ed
 

fle
xi

b
ili

ty
 fo

r 
fa

ci
lit

y 
st

af
f 

to
 u

se
 t

he
ir 

ow
n 

cl
in

ic
al

 
ju

d
ge

m
en

t 
an

d
 k

no
w

le
d

ge
 

to
 t

ai
lo

r 
an

d
 im

p
le

m
en

t 
th

e 
in

te
rv

en
tio

n

M
ed

iu
m

31
Je

on
 e

t 
al

49
C

om
p

re
he

ns
iv

e 
in

d
iv

id
ua

l 
as

se
ss

m
en

t 
(p

hy
si

ca
l, 

m
ed

ic
al

 
an

d
 p

sy
ch

os
oc

ia
l) 

an
d

 t
he

ir 
en

vi
ro

nm
en

t,
 m

ed
ic

at
io

n 
re

vi
ew

 
an

d
 a

d
he

re
nc

e,
 a

 r
ev

ie
w

 o
f 

co
m

m
un

ic
at

io
n 

w
ith

 h
ea

lth
 

se
rv

ic
e 

p
ro

vi
d

er
s 

an
d

 c
og

ni
tiv

e 
ne

ed
s 

an
d

 e
xi

st
in

g 
st

ra
te

gi
es

.

C
ap

ac
iti

es
/n

ee
d

s,
 e

nv
iro

nm
en

t 
(T

w
o 

an
d

 a
b

ov
e)

H
ig

h 
fle

xi
b

ili
ty

. A
 

m
ul

tid
is

ci
p

lin
ar

y 
an

d
 

in
te

rd
is

ci
p

lin
ar

y 
p

la
n 

ta
ilo

re
d

 
to

 m
ee

t 
th

e 
cl

ie
nt

’s
 n

ee
d

s 
to

 e
nh

an
ce

 s
el

f-
 ca

re
 a

b
ili

ty
 

us
in

g 
p

er
so

n-
 ce

nt
re

d
 g

oa
l 

se
tt

in
g

H
ig

h

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d

 on D
ecem

ber 1, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-048917 on 29 N
ovem

ber 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


9Lu S, et al. BMJ Open 2021;11:e048917. doi:10.1136/bmjopen-2021-048917

Open access

N
o

.
A

ut
ho

r
Le

ve
l o

f 
as

se
ss

m
en

t 
fo

r 
ta

ilo
ri

ng
D

eg
re

e 
o

f 
in

d
iv

id
ua

lis
at

io
n 

in
 

d
es

ig
n

D
eg

re
e 

o
f 

p
er

so
n-

 ce
nt

re
d

 
ca

re
 in

 in
te

rv
en

ti
o

n 
d

el
iv

er
y

Le
ve

l o
f 

p
er

so
na

lis
at

io
n

32
d

e 
O

liv
ei

ra
 e

t 
al

55
S

tr
uc

tu
re

d
 a

ss
es

sm
en

ts
. S

em
i 

st
ru

ct
ur

ed
 in

ve
st

ig
at

or
- d

ev
el

op
ed

 
in

te
rv

ie
w

 t
o 

id
en

tif
y 

d
ai

ly
 r

ou
tin

es
, 

an
d

 t
he

 P
le

as
an

t 
E

ve
nt

 S
ch

ed
ul

e 
to

 id
en

tif
y 

p
re

vi
ou

s 
an

d
 c

ur
re

nt
 

ac
tiv

ity
 in

te
re

st
s

C
og

ni
tiv

e 
an

d
 fu

nc
tio

na
l 

ca
p

ac
iti

es
, p

re
vi

ou
s 

ab
ili

tie
s,

 
in

te
re

st
s 

an
d

 r
ol

es
 (T

w
o 

an
d

 
ab

ov
e)

H
ig

h 
fle

xi
b

ili
ty

 (p
re

sc
rip

tio
ns

 
w

er
e 

re
vi

ew
ed

 a
nd

 m
od

ifi
ed

 
if 

ne
ce

ss
ar

y 
d

ur
in

g 
th

e 
im

p
le

m
en

ta
tio

n）

H
ig

h

33
O

’C
on

no
r 

et
 a

l56
S

tr
uc

tu
re

d
 a

ss
es

sm
en

ts
 o

f 
p

ar
tic

ip
an

ts
’ c

ap
ac

iti
es

, f
al

l 
ris

k,
 d

ai
ly

 r
ou

tin
es

, i
nt

er
es

ts
, 

ca
re

gi
ve

rs
 (r

ou
tin

es
, e

m
p

lo
ym

en
t,

 
re

ad
in

es
s)

 a
nd

 e
nv

iro
nm

en
ts

 
(li

gh
tin

g,
 s

ea
tin

g,
 c

lu
tt

er
, n

oi
se

)

C
ap

ab
ili

tie
s,

 fu
nc

tio
ni

ng
, 

in
te

re
st

, e
nv

iro
nm

en
t,

 
ca

re
gi

ve
rs

 (T
w

o 
an

d
 a

b
ov

e)

H
ig

h 
fle

xi
b

ili
ty

 (p
re

sc
rip

tio
ns

 
w

er
e 

re
vi

ew
ed

 a
nd

 m
od

ifi
ed

 
if 

ne
ce

ss
ar

y 
d

ur
in

g 
im

p
le

m
en

ta
tio

n）

H
ig

h

34
W

ei
se

 e
t 

al
37

P
re

as
se

ss
m

en
t 

of
 p

ar
tic

ip
an

ts
’ 

p
er

so
na

l m
us

ic
 p

re
fe

re
nc

e 
fr

om
 

fa
m

ily
 m

em
b

er
s,

 n
ur

si
ng

 s
ta

ff 
an

d
 

d
ire

ct
ly

 fr
om

 p
ar

tic
ip

an
ts

P
re

fe
re

nc
e 

fo
r 

m
us

ic
 (O

ne
)

Lo
w

 fl
ex

ib
ili

ty
Lo

w

35
H

ub
er

 e
t 

al
50

In
co

m
p

re
he

ns
iv

e 
p

re
as

se
ss

m
en

ts
P

re
fe

re
nc

e 
(O

ne
)

Lo
w

 fl
ex

ib
ili

ty
Lo

w

O
ne

=
th

e 
in

te
rv

en
tio

n 
d

es
ig

n 
w

as
 t

ai
lo

re
d

 fo
r 

on
ly

 o
ne

 a
sp

ec
t 

of
 P

W
D

 c
ha

ra
ct

er
is

tic
s;

 T
w

o 
an

d
 a

b
ov

e=
th

e 
in

te
rv

en
tio

n 
d

es
ig

n 
w

as
 t

ai
lo

re
d

 fo
r 

tw
o 

an
d

 a
b

ov
e 

as
p

ec
ts

 o
f P

W
D

 c
ha

ra
ct

er
is

tic
s.

P
W

D
, p

eo
p

le
 w

ith
 d

em
en

tia
.

Ta
b

le
 1

 
C

on
tin

ue
d

 on D
ecem

ber 1, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-048917 on 29 N
ovem

ber 2021. D
ow

nloaded from
 

http://bmjopen.bmj.com/


10 Lu S, et al. BMJ Open 2021;11:e048917. doi:10.1136/bmjopen-2021-048917

Open access 

Degree of person-centred care in delivery
Twenty- six studies indicated the level of flexibility for 
modification of activities during the intervention. Sixteen 
studies explicitly permitted the interventionists to review 
and modify the intervention according to participants’ 
spontaneous needs and circumstances,16 26 35 36 39–42 46 49 51–56 
thus were rated as offering a high degree of person- 
centred care. Five allowed some flexibility for adjusting 
interventions during implementation,34 47 57–59 thus were 
rated as offering some flexibility. Five studies enabled rela-
tively limited adjustment of intervention to take account 
of changed PWD needs or circumstances.27 32 34 37 50 The 
remaining studies provided insufficient information 
to judge the extent of flexibility allowed during the 
intervention.

Quality appraisal
The risk bias of 10 RCT studies was judged as low, while 
that of 12 was rated as high, and the remainder was 
judged as giving some concern (online supplemental 
figure 3). Nineteen RCT studies reported the method of 
random sequence generation (eg, computer- generated 
programmes, random list generator, random alloca-
tion by an external researcher and block randomisa-
tion).16 28–30 33 34 37 41–43 46 49 51 53–56 58 59 Eleven were rated 
as high risk of deviation from intended intervention as 
they were judged as high risk of blinding participants, 
personnel and appropriate analysis used to estimate the 
effect of assignment to intervention.27–30 33 36 40 42 43 48 52 
Five quasi- experimental studies were excluded from the 
meta- analysis since none were rated at low risk of bias and 
thus comparable to RCTs (online supplemental figure 4).

Meta-analysis: the effects of tailored interventions
Twenty- six studies reported the outcomes of BPSD 
measured by multi- dimension or specific scales of agita-
tion (figure 1).16 27–29 31 33–37 39–42 44 46 47 50 51 53–59 The 

measurements used for BPSD included the NPI, the 
Agitation Behavior Mapping Instrument, the Cohen- 
Mansfield Agitation Inventory, the Agitated Behaviors in 
Dementia Scale, the Behavioral Pathology in Alzheimer’s 
Disease rating scale and the short version of the Dementia 
Behavior Disturbance Scale.18 20 61–64 A higher score indi-
cates more BPSD. According to our meta- analysis, 18 
RCTs with 20 tailored activities had an overall small effect 
on BPSD at postintervention (SMDpooled=−0.38; 95% CI 
−0.54 to −0.22, p<0.001), although significant heteroge-
neity was found (I2=64.17%, p<0.001). Eight studies were 
excluded from the meta- analysis either because of their 
quasi- experimental design or for not reporting the raw 
data.31 36 37 44 47 50 55 57 Four of these identified no differ-
ences in reducing BPSD between IG and CG.31 36 37 50

Nine studies reported the outcome of QoL 
(figure 2).16 34 48 49 51 52 54 56 58 The measurements used 
for QoL included Quality of Life- Alzheimer’s Disease, 
the 3- Level version of the EuroQol five dimensions, the 
EuroQol 5- D, and the Health- related Quality of Life 
Questionnaire for the Elderly with Dementia.65–67 A 
higher score indicates higher QoL. Tailored interventions 
had an overall small effect on QoL at postintervention 
(SMDpooled=0.45; 95% CI 0.25 to 0.64, p<0.001), and no 
significant heterogeneity was found (I2=11.56%, p>0.05).

Sixteen studies reported the outcome of depres-
sion,16 26 28–30 32 39 43–46 48–50 52 58 measured by the Cornell 
Scale for Depression in Dementia, the Geriatric Depres-
sion Scale, the Multidimensional Observation Scale for 
Elderly Subjects, the Geriatric Depression Scale, the 
NPI subscale for depression or Patient Health Question-
naire- 9.18 19 68–70 A higher score indicates more depression. 
Thirteen RCT studies with 14 tailored activities indicated 
those activities had a small overall effect on depression at 
postintervention (SMDpooled=−0.29; 95% CI −0.45 to −0.13, 
p<0.001), and no significant heterogeneity was found 

Figure 1 Effects of tailored interventions on challenging behaviour at postintervention (N=20). C=activities tailored for 
capacities of participants only, P=activities tailored for preference of participants only, C+P=activities tailored for capacities and 
preference of participants. Fixed effect: SMDpooled=−0.32, 95% CI −0.42 to −0.22, p<0.001. CG, control group; IG, intervention 
group.
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(online supplemental figure 5). The remaining three 
studies were excluded from the meta- analysis because of 
their quasi- experimental design or lack of comparable 
data,32 44 50 and only one study found no difference in 
reducing depression between IG and CG.44

Seven studies with nine interventions reported the 
outcome of engagement.16 38 39 41 42 51 52 The measure-
ments of engagement included one item on the ABMI, 
the Menorah Park Engagement Scale, direct observation 
or caregiver report.61 71 A higher score indicates a higher 
level of engagement. The meta- analysis indicated that 
tailored interventions of eight matched IGs and CGs in six 
studies had an overall large effect on the level of engage-
ment at postintervention (SMDpooled=0.86; 95% CI 0.23 
to 1.48, p<0.001) (online supplemental figure 6). Signif-
icant heterogeneity was found, primarily generated by 
the outlier study whose intervention specifically targeted 
participants’ self- identity roles and which reported large 
effects on engagement (SMD=3.52; 95% CI 2.87 to 4.17, 
p<0.001).39 Removal of this study resulted in lower and 
non- significant heterogeneity with a significant small 
effect size (SMDadjusted pooled=0.47; 95% CI 0.23 to 0.60, 
p<0.001). One study with a quasi- experimental design 
reported increased engagement postintervention.38

Subgroup analysis
Subgroup analysis was performed to test the difference 
of the effects of tailored activities with different levels of 
personalisation on outcomes (figures 3 and 4). Studies 
with a high level of personalisation tailored activities 
had a significant and the largest effect size regarding 
the reduction of BPSD (SMDpooled=−0.52, 95% CI −0.74 
to −0.29, p<0.001) with non- significant heterogeneity, 
followed by medium (SMDpooled=−0.38, 95% CI −0.79 to 
0.03, p=0.071) and low groups (SMDpooled=−0.15, 95% CI 
−0.44 to 0.14, p=0.076), although both the latter two 
groups had marginally significant effect sizes and signif-
icant heterogeneity. The high group had a moderate 
effect size on improvement in QoL (SMDpooled=0.52, 
95% CI 0.16 to 0.89, p<0.01), followed by the medium 
group (SMDpooled=0.41, 95% CI 0.07 to 0.74, p<0.05). Only 

one study with a low level of personalisation tailored activ-
ities reported the outcome of QoL with moderate effect 
size (SMD=0.72, 95% CI 0.08 to 1.36, p<0.05).

Subgroup analysis was performed to test the difference 
of the effects of the level of personalisation on depression 
and engagement (online supplemental figures 7 and 8). 
The medium group had a moderate effect size regarding 
reduction in depression (SMDpooled=−0.64, 95% CI −1.14 to 
−0.15, p<0.05), followed by the high group (SMDpooled=−0.33, 
95% CI −0.54 to −0.12, p<0.01). The three studies with a 
medium level of personalisation of tailored activities all 
involved social or group interaction components that have 
beneficial effects on PWD mental health. Only one study 
rated high on tailoring had a large effect on improving 
engagement level postintervention (SMD=0.85, 95% CI 0.32 
to 1.38, p<0.01). The medium group had a small effect size 
(SMDpooled=0.44, 95% CI 0.07 to 0.80, p<0.05), followed by 
the low group (SMDpooled=0.39, 95% CI 0.04 to 0.74, p<0.05).

Sensitivity analysis
We conducted a series of sensitivity analyses that excluded 
studies that combined participants with dementia and those 
with cognitive impairment. No substantial differences were 
found between the findings of studies focussing exclusively 
on PWD and studies that included participants with dementia 
and participants with cognitive impairment (online supple-
mental table 6). Sensitivity analyses were also conducted to 
examine whether the effect sizes of tailored activities on the 
outcomes of interest were associated with each study’s sample 
size. The only significant association was found between 
sample size and effect size on QoL. We also tested whether a 
study’s intervention mode (individual, group and mixed with 
mixed mode set as the reference group) would be associ-
ated with its findings. No significant associations were found 
between intervention mode and the outcomes.

DISCUSSION
Our systematic review aimed to assess the degree of 
personalisation of tailored activities and estimate the 
effect of levels of personalisation of tailored activities 

Figure 2 Effects of tailored interventions on quality of life at postintervention (N=9). Fixed effect: SMDpooled=0.42, 95% CI 0.24 
to 0.59, p<0.001. CG, control group; IG, intervention group.
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on reducing BPSD, improving QoL and other relevant 
outcomes among PWD. Thirty- five studies met our inclu-
sion criteria, covering a total of 2390 participants from 
16 countries/regions. The activities included in the 
interventions comprised physical, cognitive, music and 
multiple activities.

We employed meta- analysis to estimate the overall 
effects of tailored activities on the outcomes of BPSD, 
QoL, depression and engagement. Our findings on the 
effect sizes of tailored activities of the outcomes of inter-
ests differ from previous review studies. First, we found 
that tailored activities slightly reduced BPSD, consistent 
with previous meta- analyses targeting facilities, commu-
nities and PWD living in their own home.10–12 Second, 
we found that tailored activities had a small effect on 
improving QoL, compared with previous reviews that 
found inconclusive evidence regarding QoL: no effect in 

facilities, and a slight improvement in both community- 
based and home- based settings.10–12 Third, our findings 
showed that tailored activities had small effects on depres-
sion, and large effects on engagement, contradicting 
previous reviews reporting little or no effect on these 
outcomes.11 12

Unlike previous review studies, we further developed 
the rating scheme of tailoring level based on three 
essential components: assessment for tailoring, individ-
ualisation in intervention design and person- centred 
care in implementation. Based on our rating scheme, 
the activities with optimal tailoring conditions possess 
the following characteristics. In the assessment stage, 
systematic interviews on individuals’ characteristics were 
conducted. In the design stage, two or more domains of 
individuals’ characteristics were targeted in the activity 
plan, including capabilities, preferences, interests, life 

Figure 3 Subgroup analysis: effects of tailored interventions on challenging behaviour at postintervention by level of 
personalisation (N=20). C=activities tailored for capacities of participants only, P=activities tailored for preference of participants 
only, C+P=activities tailored for capacities and preference of participants. (1) High group. Fixed effect: SMDpooled=−0.46, 95% CI 
−0.62 to −0.30, p<0.001; middle group. Fixed effect: SMDpooled=−0.34, 95% CI −0.51 to −0.16, p<0.001; low group. Fixed effect: 
SMDpooled=−0.11, 95% CI −0.30 to 0.08, p=0.254. (2) Test for the difference across three subgroups: Q value=7.78, df(Q)=2, p 
value=0.02. CG, control group; IG, intervention group.
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experience and external environment. In the implemen-
tation stage, interventionists were allowed high flexibility 
and any modifications based on their professional judge-
ment to accommodate the spontaneous needs of PWD 
during the intervention. Overall, we rated only 12 studies 
as high level of personalisation of tailored activities, 11 as 
medium, 11 as low and 1 study was rated as mixed because 
it had three- arm IGs with one medium and two low levels 
of tailoring activities for comparison.

Based on our rating scheme, we extended previous 
review studies to investigate how the degree of tailoring 
influenced intervention effectiveness on the outcomes of 
interest. Interventions with a high level of personalisation 
of tailored activities had a significant and moderate effect, 
followed by medium (small) and low groups (trivial); 
the latter two groups had significant heterogeneity and 
marginally significant effect sizes. Interventions rated as 
having a high level of personalisation had a moderate 
effect size on improving QoL, followed by the medium 
group. Only one study with a low level of personalisation 
of tailored activities reported the outcome of QoL with 
moderate effect size. These findings support our rating 
scheme as the overall goals of tailoring activities are to 
reduce BPSD and improve QoL.54 56 A similar pattern 

was found in the level of engagement. However, because 
the degree of personalisation was rated high in one study 
only, this should be interpreted with caution.

This systematic review has several limitations. The gener-
alisability of our results may be limited since we included 
English- language studies only. The included studies had 
risks of bias that may undermine the quality of evidence. 
Furthermore, noticeable heterogeneity was found among 
studies with outcomes of BPSD and engagement, which 
may affect the conclusions synthesised from these studies. 
Thus, these results must be interpreted with caution. In 
addition, the rating scheme for the level of personali-
sation was subjective regarding the level of assessments 
for tailoring and the degree of person- centred care in 
implementation.

This review has implications for clinical practice. It 
provides new insights into non- pharmacological tailored 
activities by developing a rating scheme for the level of 
personalisation and tested its validity by investigating 
the effectiveness of interventions with different levels of 
tailoring on BPSD and QoL. Healthcare professionals 
and practitioners can use our findings to tailor interven-
tions to benefit patients’ outcomes. We recommend the 
application of structural and comprehensive assessment 

Figure 4 Subgroup analysis: effects of tailored interventions on quality of life at postintervention by level of personalisation 
(N=9). High group, fixed effect: SMDpooled=0.39, 95% CI 0.17 to 0.60, p<0.001; middle group, fixed effect: SMDpooled=0.41, 95% CI 
0.07 to 0.74, p=0.017; low group, fixed effect: SMDpooled=0.72, 95% CI 0.08 to 1.36, p=0.027. (2) Test for the difference across 
three subgroups: Q value=0.94, df(Q)=2, p value=0.626. CG, control group; IG, intervention group.
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approaches to identify and address two or more PWD 
characteristics (capacities, preferences, habits and living 
environment, etc) in designing tailored activities, and 
allow interventionists to use their professional judgement 
to modify the interventions to respond to spontaneous 
needs of PWD to develop tailored activities with a high 
level of personalisation.

Our systematic review has implications for future inter-
vention research. Fourteen studies had no more than 20 
participants for each arm, and only 10 RCTs were judged 
as low risk. Evaluation studies should adhere to current 
methodological standards, for example, a randomised 
and concealed allocation, adequate blinding (at least 
participants and outcome assessors), and recruitment of 
adequate samples.23

CONCLUSION
This systematic review shows that tailored activities 
slightly reduced BPSD and depression, had a small effect 
on improving QoL and had large effects on facilitating 
the level of engagement among PWD. Additionally, we 
advanced existing literature by proposing and testing the 
validity of a rating scheme for the level of personalisation. 
Additional high- quality tailored intervention studies with 
sufficient samples are needed.
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