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Non-pharmacological Intervention for Wandering Behavior in Dementia:
A Systematic Review and Meta-analysis
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Purpose: The present study aimed to explore the types of non-pharmacological interventions and evaluate their
effectiveness in reducing wandering behavior in patientis with dementia. Methods: This systematic review and
meta-analysis followed the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA)
guideline. Searching eight databases (Cochrane, Ovid-MEDLINE, EMBASE, CINAHL, PubMed, Psyclinfo, RISS,
KISS, and KMBASE) yielded 899 related studies. Two reviewers independently assessed the quality of these
studies, using Revised Cochrane risk of bias for randomized trials (ROB) 2.0 and Risk of Bias Assessment tool
for Non-randomised Study (ROBANS) 2.0, based on this study design. The Algase Wandering Scale related to
wandering behavior reported the standardized mean differences and their 95% confidence intervals. Results: A
total of seven studies, consisting of four randomized controlled trials (RCTs) and three quasi-experimental studies,
met the inclusion criteria. Among non-pharmacological interventions, aromatherapy was the most common.
However, therapeutic contact, therapeutic companion robot, tailored activity program, combining physical activity,
memory recall, music therapy, and multisensory stimulation were also performed in one study, respectively. In
a meta-analysis (RevMan 5.4), non-pharmacological interventions reduced wandering behavior in patients with
dementia and mild to moderate functional impairments (p=.003). Conclusion: The result of this meta-analysis
suggests that non-pharmacological interventions are generally associated with reduced wandering behavior
among patients with dementia and mild-moderate functional impairment. However, it is necessary to develop a
more detailed non-pharmacological intervention for patients with dementia and wandering behavior according
to their disease stage and characteristics.
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[ Identification of studies via databases and registers }

Records identified from*
EMBASE (n = 321)
MEDLINE (n = 123)
PubMed (n = 32)

Cochrane (n =4)

CINHAL (n = 419)

Psyclnfo (n =362)

RISS (n = 53), KISS (n = 15)
KMBASE (n = 19)

Identification

¥

Records screened
(n = 894)

Y

Reports sought for retrieval
(n = 580)

'

Reports assessed for eligibility

Screening

—— | Duplicate records removed (n = 454)

— | Grey literature (n = 202)

Records removed before screening:

Records excluded (n = 314)

Not original article (n = 112)

Reports not retrieved
(n=0)

Reports excluded:

v

(n = 580)

Studies included in review
(n=7)

Included ] [

r
\,

Mot for wandering behavior in
dementia (n = 124)

Not use non-pharmacological
interventions (n = 427)

Case study (n = 8)

Mot written in English or Korean
(n=8)

Qualitative study (n = 1)

Not reported outcome (n = 5)

Figure 1. PRISMA (preferred reporting items for systematic reviews and meta-analyses) flow diagram of the literature research.
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Table 1. Characteristics of Selected Studies (N=7)
Sample size Intervention Measurement
Author Study . (N) tools
Country .7 Population
(year) design (dependent
Exp. Cont. Settings Exp. Cont. Duration variables)

Dimitriou Greece RCT Dementia 10 10 Hospital PE-MT-RT ‘RT-MT-PE -5 days *NPI
(2022)

(30]

Oliveira  Brazil RCT Dementia 28 26  Outpatients -TAP-O *Psycho- ‘NR ‘NPI-C
(2021) /caregivers (Tailored education
[31] Activity sessions

Program-
outpatient
version)

Lee Republicof Non- Dementia 19 20 Long term - Aromatherapy  -Conventional -1day per weeks -AWS-
(2013a) Korea RCT care and reflex therapy (10 times) version 2
[34] facility massage

Lee Republicof Non- Dementia 21 22 Long term - Aromatherapy  -Conventional -10 session (20 - AWS-
(2013b) Korea RCT care and reflex therapy min per version 2
[35] facility massage 1 session)

2 weeks

Moyle Australia ~ Non- Dementia 9 9 Long term  -Therapeutic ‘Reading -3 day per week -RAWS-NH
(2013) RCT care companion program for 5 weeks
[36] facility robotic seal (45 min)

(PARO¥)

Hong Republicof RCT Dementia 25 26  Longterm  -Multisensory None ‘Twice a weeks  -RAWS-NH
(2011) Korea care stimulation for ten weeks
[32] facility program (55 min)

Woods USA RCT AD 19 19 Long term  -Therapeutic ‘Routine care - Twice daily for - Wandering
(2005) care touch (neck & 3 days checklist
[33] facility shoulders)

AD=Alzheimer's disease; AWS=Algase Wandering Scale; Cont.=Control; Exp.=Experimental; MT=Music therapy; NPI=Neuropsychiatric Inventory;
NPI-C=Neuropsychiatric Inventory Clinician; PE=Physical exercise; RAWS-NH=Revised Algase Wandering Scale-Nursing Home version; RCT=Randomized
controlled trial; RT=Reminiscence therapy; TAP-O=Tailored Activity Program-outpatient version; *PARO, PARO Robots U.S., Inc (http:// www.parorobots.com).
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Table 2. Patient Characteristics and Outcomes of Interventions

(N=7)

Patients characteristics (Experimental group)

First
author Age MMSE Other BPSD o Intervention Meas:(l) 1(')elrsnents F/U  Outcome
(year) (e (mean or —— Medications
range)
Dimitriou 73.4 1822 NR NR - PE-MT-RT -NPI 3 weeks | *
(2022) - Physical exercise (PE), Music
[30] therapy (MT), Reminiscence
therapy (RT)
Oliveira 774 14.5 -BPSD - Psychotropic - TAP-O (Tailored Activity ‘NPI-C NR | *
(2021) medications or Program-outpatient version)
[31] antidementia
medication *
Lee 7743 14.3 -Sleep -Not taken - Aromatherapy and reflex massage -AWS-version2 2 weeks | *
(2013a) disturbance  antidepressants or (foot) (23 items)
[34] sleeping medication
within the last
1 month
Lee 78.01 14.2 - Anxiety NR - Aromatherapy and reflex massage -AWS-version2 2 weeks | *
(2013b) - Aggresssive (foot) (23 items)
[35] behavior
Moyle >65 NR - Apathy NR - Therapeutic companion robotic seal ~ -RAWS-NH 5 weeks | *
(2013) (mid~late -Depression (PARO)
[36] stage) - Anxiety - activities around the concepts of
discovery, engaging an emotional
response, social interaction in the
group through discussion about
PARO, touching PARO
Hong 82.2 11~12 ‘Depression  -Not taken Multisensory stimulation program ‘RAWS-NH 10 weeks |
(2011) - Agitation psychotropic - Physical environment (reproduce (1 item)
[32] medications or the Korean-style residential
cholinesterase environment experienced in the
inhibitors Ppast)
- fulling, winnow, miling, mortar etc.
Woods 78.9 6.11 -Behavioral - Antipsychotics - Therapeutic touch (neck & -Wandering 3 days |
(2005) symptoms (47%) shoulders) checklist
[33] - Antianxiety (63%)

AWS=Algase Wandering Scale; BPSD=Behavioral and Psychological Symptoms of Dementia; F/U=Follow up; MMSE=Mini Mental State
Examination; NR=Not reported; NPI=Neuropsychiatric Inventory Rating Scale; NPI-C=Neuropsychiatric Inventory-Clinician Rating Scale;
RAWS-NH=Revised Algase Wandering Scale-Nursing Home version; *Statistically significant; ' BPSD - delusions, hallucinations, agitation, aggression,

depression, anxiety, euphoria, apathy, disinhibition, irritability, motor disturbance, sleep disorder, appetite, aberrant vocalization; It taking

psychotropic medications or antidementia medication on a stable dose for 60 days prior to enrollment to minimize confounding effects of medications

A 4l

3. H[%=H I E4

Jm
ol
H

1) H]okEA FA9 E4

£ AT HF B0 2FE 79 9] EHOA B v LT
thu] v]HEA SAHE B3l w3 Beol A2, o] 5
HollA= TAHCZ o3t WIS B skt B v ek
=4 A= e e 8ARAH A, A A, 273
A 82l AAA al)of whh 1) 417 AAH 2210l thgt A
2 Uy g5 T2I[31], 2) F4A1A HA g gt
SAZ Fay 9 of2up mpAb], 2590F A, 2|24 HE

;
N

[33-36], 3) B4 2 8910 The FAE ol Bl 2] B
5 9 A (32, 4) AAA 20 e S 271
220y 2e SFA 002 BRY 5 Usic viekE
2 ZA49) UL 1) ol R (2HF, T oA L o
ME] olzu} P2 2, ARA 43436, 2) B 34
(@a, Sotay @ 2471/5 38 PR32, 3) 7
8 FACRA SHS Helstn S40) 2 2EY BE =
2B Bt BEF TF T2 IR F 39
219 94 27153 52 Selsto] Bake] S42 %712
WA HLES BESek Folg ZAs] 98 B =

Vol. 24 No. 3, 2022 327



7%, 39A Ao 1Y Hreof whE Atz
o2 o] AABI].

U U

E

o,

2) H|oF=H A &t

& Aol A= Rl A v 5] HFofl it vekE4 F
Ao ars gelsty] Yfste] 7H F AR AR Ft H B
HA} ghe Bt Sl FAol 7Hs g 6] 23 [30-35]
= B2 dF29E T35 veki S AAIsHIT
ZH9) A E WA AFE FESE] 742k ava
715 SIS, SH=F7) vt #2323t BHAE
ol TA Y BYE ERlEH AT HiEkRE A Ay}, 749 A
AlE AT 4H[30-33]9] &3 7]& -0.47 (95% Confidence
Interval [CI]:-0.79, -0.15)2 7t A& &1}37]|5 R 138}%
T, u] 22k 2 AL 2H[34,35] 0.2 -1.57 (95% CI:
207, 034)2 & BB/l B nsteich MR 23 7ol
A R2=70%2 o] F/do] 2 ALE HIEI, AA &
}37]%= -0.84 (95% CI: -1.33, -0.34, p=.003)2 £ E}3
718 B3}l cH(Figure 2).

BoyE

)

3) =t 5ol 2 v|okEH SA) At

Aujo] 2F 5 ZA) AH= MMSE 48 7]Zo2 B
239t 255 (MMSE 11~19)21 & tjato = 23 &
B=27]% -0.93 (95% CI: -1.54, -0.31) 0.2 =2 &3137|5
B8543, 2Z(MMSE<11)ol| A% -0.19 (95% CI: -0.61,

Experimental Control

Std. Mean Difference

gl

lon

o
=

0.22)0 & e F 71572 B ustgrHTable 3). oFEE-& of
nof 2 vokE A 4] BTle] S4L oFES Bgelw 9
A] - 3R} (effect size -0.95 (95% CI: -2.07, 0.18))0] A
A4 loE 9 Ao 2ol oFE-E B8 81T i B (effect
size -0.41 (95% CI: -1.06, 0.24)¢]| ¥|3]] E2}=7]7} S AL
LElgTH(Table 3).

4 v]okER FA Ao wHE A}

AlEE Sl w2} 1035 7|2 = 103] v]Tt, 103] o4t
02 o] HpS o 103] o]4o] -9 A t=7] -1.01 (95%
CL:-1.80,-0.22) 2 2 & 79 an37]5 Bst¢L, 10
3] u|gkel A% -0.40 (95% CI: -0.77, -0.02) 0.2 &7+ &3}3
718 B 115} tH(Table 3).

H 3] 5o] 2 H|HEH FA adE elsty] fia)
HEREA S AAEH sl e, 2t 3= = 7 Ao
&2 EA4 o] o it Lo QA A Bt & QS 5
& 2ot 2 IYJA XA XA Qo] gt FA[31], 2
7] 22N A2 L FaH[30le SAX R FoRt A
£ Bttt 22u, F4Al A 8Qls A7 9%t
AA S Ee ol2nt Q2 3H A= Fogt AE Bl
St O LH34-36], 1Ho| A= BAH SR Fo5tA] FtoH
[33], A=t ST BAZF Y B FAH R FOTH A
I B I3HA] FHTH32].

Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
211RCT

Dimitrioy 2022 -5 1.3 10 -4 10 131% -0.83F1.75,0010] ]

Haong 2011 -046 0.8 25 -016 0.7 26 186% -0.39 [0.95, 0.168] -

Oliveria 2021 -2 7 4 28 05 47 26 186% -0.72[1.28,-017) =

Woods 2004 o o1 19 001 0.2 18 17.3% -0.06 [F0.70, 0.57] -
Subtotal (95% Cl) 82 81 67.7% -0.47 [-0.79, -0.15] ¢
Heterageneity: Tau®= 0.00; Chi*=3.04, df=3(F=0.38),F=1%

Testfor overall effect £=2.91 (P=0.004)

21.2 Non-RCT

Lee 2013a -AFT 42 19 119 46 20 1549% -1.85[2.27,-0.87] -

Lee 2013b -TTE B4 21 208 57 22 164% -1.60 [-2.29,-0.90] -

Subtotal (95% Cl) 40 42 32.3% -1.57 [-2.07, -1.07] L
Heterageneity: Tau®= 0.00; Chi*=0.01,df=1(F=0.92); F=0%

Testfor overall effect £=6.14 (P = 0.00001)

Total (95% CI) 122 123 100.0% -0.84[1.33, -0.34] L 2
Heterogeneity. Tau®= 0.26; Chi*= 16.40, df= § (P = 0.008); = 70% i + p t >

Test for averall effect; £=3.34 (P = 0.0008)

Test for subaroun differences: Chi*=13.28 df=1 (F=00003). F=52.5%

experimental control

Figure 2. Effect of non-pharmacological interventions on wandering behavior of patients with dementia in experimental groups

versus control groups.
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Table 3. Effect Size by Variables

Variables Categories n Effect size p 95% CI
Severity Moderate 75 -0.93 .003 -1.54, -0.31
(MMSE) Severe 44 -0.19 .360 -0.61, 0.22
Medication None 44 -0.95 100 -2.07, 0.18
Taken psychotropic or anti dementia 47 -0.41 .210 -1.06, 0.24
medication
Number of <10 57 -0.40 .040 -0.77, -0.02
interventions >10 65 -1.01 .010 -1.80, -0.22
CI=Confidence interval; MMSE=Mini Mental State Examination.
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Appendix 1. Risk of Bias Graph and Summary
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Appendix 2. Search Strategy

Databased No. Search term Results
EMBASE 1 exp Alzheimer Disease/ or alzheimer*.mp. 274,288
/MEDLINE . . . .
dementia.mp. or exp Dementia/ or exp Frontotemporal Dementia/ or exp Dementia, 430 692
Vascular/ or exp Dementia, Multi-Infarct/ 7
3 exp Alzheimer Disease/ or exp Lewy Body Disease/ or Lewy bod*.mp. 235,325
4 wander*.mp. 6,948
5 wandering.mp. 5,037
6 OR/1~3 472,728
7  OR/4~5 6,948
8 6 AND 7 974
9 Randomized Controlled Trial/ or "randomized controlled trial (topic)"/ or
Randomization/ or Controlled clinical trial/ or "controlled clinical trial (topic)"/ or
control group/ or controlled study/ or clinical trial/ or "clinical trial (topic)"/ or
phase 1 clinical trial/ or phase 2 clinical trial/ or phase 3 clinical trial/ or phase 4
clinical trial/ or Crossover Procedure/ or Double Blind Procedure/ or Single Blind
Procedure/ or triple blind procedure/ or placebo/ or placebo eGect/ or (random$
or RCT or RCTs).tw. or (controlled adj5 (trial$ or stud$)).tw. or (clinical$ adj5 12,433,709
trial$).tw. or ( (control or treatment or experiment$ or intervention) adj5 (group$ or
subject$ or patient$)).tw. or (quasi-random$ or quasi random$ or pseudo-random$
or pseudo random$).tw. or ( (control or experiment$ or conservative) adj5
(treatment or therapy or procedure or manage$)).tw. or ( (singl$ or doubl$ or tripl$
or trebl$) adj5 (blind$ or masks$)).tw. or (cross-over or cross over or crossover).tw.
or (placebo$ or sham).tw. or trial.ti. or (assign$ or allocat$).tw. or controls.tw.
10 8ANDY9 321 (EMBASE)
123 (MEDLINE)
Pubmed 1 (dementia) AND (wander*) 667
2 filter applied (clinical trail OR randomized controlled trial) 32
Cochrane 1 MeSH descriptor: [Dementia] explode all trees AND MeSH descriptor: [Wandering 4
Behavior] explode all trees
CINHAL 1 dementia AND wandering 419
PsycInfo 1 dementia AND wandering 362
RISS 1 Z|ufj AND Hj 3] 53
KISS 1 X" AND H}3] 15
KMBASE 1 Z|ml] AND Hj 3] 19
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