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Search result (#=265)

1. PubMed (n=53)
2. EBSCO host (CINAHL Plus with full text)(n=212)

* Not neurological disorder (7=16)

* Not non-invasive management (72=46)
* Not full text (7=124)

* Review or poster etc (n=15)

* Using oral appliance (1=6)

* Not recently published in 15 years (n=14)

Abstracts excluded (2=221)

Primary selected research (=44)

* Not matched study design (2=12)
* Not matched purpose (1=22)

Full text excluded (7=34)

Final selected research (7=10)

Figure 1. Process of Literature Search and Study Inclusion
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Table 1. PEDro Scale for Researches

Item

PEDro
Sudy I 2 3 4 5 6 7 8 9 10 1 Sae 2
Kay et al. (2006) Y N N N N N Y Y N Y 4 Fair
Van der Burg et al. (2009) Y N N Y N N N Y Y N Y 5 Fair
Sethy & Mokashi (2011) Y Y Y Y N N N Y Y Y Y 8 Good
Pervez et al. (2014) Y N N Y N N N Y Y Y Y 6 Good
Leite (2015) Y Y Y Y N N N Y Y Y Y 8 Good
de Bruijn et al. (2017) Y N N Y N N N Y Y Y Y 6 Good
Awan et al. (2017) Y Yy Yy Y N N N Y Y Y Y 8 Good
Mikami et al. (2019) Y N N Y N N N Y Y Y Y 6 Good
Van der Burg et al. (2018) Y N N N NN N Y Y Y Y 5 Fair
Sousa et al. (2019) Y N N NN N N Y Y N Y 4 Fair
N=no; Y=yes
L @ 2z} & AT 22 olBAT Ueg et
AAE] TE 9He| A F Aol Qe
1. HHIxi0] H1=5¢ Ao S A5t 28 (de Bruijn et al,, 2017; Van der

= 3913}04 Z]/‘]O}m‘:} = oq:lloﬂ/ﬂ =4
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55 B & oKFigure 2).

AT A=) A3k EA2 104 5 At Q1A
ZolE BHket 1H(Kay et al, 200612 A|<Jgt YA

omo] H/guiHE qo R o A= HAduivlo
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Burg et al., 2018), iAFA=2] QAAF=F0] FAHA
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Table 2. Research Trends For Drooling Non—-Invasive Intervention

T Author Diagnosis Ages Communication skill Research
8 (yrs) (Degree of ID) nation
Autism Answer of simple command
Kay et al. (2000 with ID 17 Higher than IQ 60 USA
Van der Burg et al. (2009) CP with ID, 6-12 No to Severe ID Netherlands
Syndrome
BM Sethy & Mokashi (2011) CP with ID 5-12 Mild ID India
de Bruijn et al. (2017) CP 7,9 ]?evelopmental ase Netherlands
higher than 6 years
Van der Burg . B No to Mild ID
et al. (2018) CP with ID, ID 514 Higher than CECS level 3 Netherlands
Pervez et al. (2014) CP with ID 2-6 Understand of simple Pakistan
verbal commands
Leite (2015) CP 6-10 NR Brazil
OSM Awan et al. (2017) CP with ID 4-8 Understand of Pakistan
verbal commands
Mikami et al. (2019) CP with ID, 4-18 No to Severe ID Brazil
Syndrome
Sousa et al. (2019) CP 7 NR Brazil

BM=Behavior Modification; CFCS=Communication Function Classification System; CP=Cerebral palsy;

disorder; IQ=Intelligence quotient; NR=Not report; OSM=Oral Sensory Motor; Tx=Treatment
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Figure 2. Change of Research Trend in Drooling Non-invasive Intervention

ID=Intelligence

Didden, Engbers, Jongerius¥+ Rotteveel (2009)2] H++
A= tAAE A5 A5 (Intelligence quotient: 1Q)
7} A 6001921, de Bruijn 5(2017)2] A=
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TIAD oAl oo tidA A 71EE Aol
T3S} Van der Burg 5(2018)2] Ao A= HAAES]
AT FEZ STAIE ERT AL 5EFA
Al(Communication function classification system)7}
g 3 oo g ole M&T A tishrt 7heet
TEOE YA AN AL S 5 e =7
£ AT Ae ERlskl sHARE A2 5
HO| A 5 ALY QAtaE L QIASEC] HAE

A &2 2#(Sethy & Mokashi, 2011; Sousa et al.,
2019)0= ALt 3HRto] YAAE A FRAHE A|AS
e ek 4 Qe EFETE A9 3
o] 7reFolA 7led ALE YEHTH

SA ) T A=m7to M= Zpol7t U2 &

Table 3. Summary of Non-invasive Interventions

sttt 7Y PerdS 51 o
T oA 3%(de Bruijn et al, 2017; Van der Burg
et al, 2009; Van der Burg et al, 2018)°] YEH=0] A
UFH o= o|FA L UZS FAsy o, #3447
&5 5HY AT FollA 3H(Leite, 2015: Mikami,
Furia, & Welker, 2019; Sousa et al., 2019)0] B&&o]

A olfAT U & % A

SEEH Aol

==

2. HEESH SHYE =4
SAGH WE 7 Aol AEH AFAL A=

£ 72519 Table 300 AAISIA o, F7H4 08 A
A, A 5, SAVIEE BASHA.

Tx Author Study design n Duration Contents of intervention
60 sessions * Verbal instructions
Kay et al. (2006) CR 1 (5-15 min per * Partial physical guidance
session) * Positive reinforcement
Van der Burg et al. (2009) SCD 10 _3 weeks . * Self-management
(90 min per session)
. EG:12 5 days .
Sethy & Mokashi (2011)  SB, RCT CG:13 (1 session) Token economy
de Bruijn et al. (2017) SCD 2 9?“ weeks . Self-management
(90 min per session)
Van der Burg et al. (2018) SCD 10 8__15 sessions Self-management
(90 min per session)
8 weeks * Kinesiology tape
Pervez et al. (2014) SCD 30 (daily 45 min) (orbicularis oris muscles)
. EG:19 30 days * EG: Micropore medical tape
Leite (2015) $B, RCT CG:18 (daily 3 hours) * CG: Kinesiology tape (lower lips)
. * EG: Kinesiology tape + OME
BG:24 16 weeks ) L
OSM Awan et al. (2017) SB, RCT CG24 (daily 1 hour) CG"onIy .Klne'smlogy tape
(orbicularis oris muscles)
Mikami et al. (2019) SCD 15 30 days . K1ne.51olog.;y tape + ST
(all days) (orbicularis oris muscles)
Sousa et al. (2019) CR 1 4 days " Kinesiology tape
(all days) (cervical region)

CG=Control group: CR=Case report;

EG=Experimental group;

NR=Not report: OME=Oral motor exercise;

RCT=Randomized controlled trial; SB=Single blind; SCD=Single case design; ST=Speech therapy;
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Table 4. Research Trends For Measurement of Drooling

No Study Measurement Factor Purpose
1 Kay et al. (2006) Frequency of drooling FQ Pre, Post test
Teacher Drool Scale (TDS) Screening test
2 Van der Burg et al. (2009) FQ, SV
Number of minutes dry Pre, Post test
3 Sethy & Mokashi (2011) Frequency of drooling FQ Pre, Post test
Thomas-Stonells drooling scale
4 Pervez et al. (2014) FQ, SV Pre, Post test
Drooling Impact Scale
Thomas-Stonells drooling scale Screening test
FQ, SV
5 Leite (2015) Number of wipes
Pre, Post test
Salivary flow QT
Teacher Drool Scale (TDS) Screening test
6 de Bruijn et al. (2017) FQ, SV
Number of minutes dry Pre, Post test
Thomas-Stonells drooling scale Screening test
7 Awan et al. (2017) FQ, SV
Drooling Impact Scale Pre, Post test
Thomas-Stonells drooling scale
8 Mikami et al. (2019) FQ, SV Pre, Post test
Drooling Impact Scale
Teacher Drool Scale (TDS) Screening test
9 Van der Burg et al. (2018) FQ, SV
Number of minutes dry Pre, Post test
Thomas-Stonells drooling scale
10 Sousa et al. (2019) Saliva volume FQ, SV Pre, Post test

Number of towels

FQ=Frequency; SV=Severity; QT=Quantity

(Thomas-Stonell & Greenberg, 1988), Drooling %ttt

2017; de Bruijn et al., 2017; Leite, 2015; Van der
Burg et al., 2009; Van der Burg et al., 2018)°fA]
5t7] flsiAl AHESEI 2™, Drooling
Impact ScaleZ AF&3 A 3H(Awan et al., 2017;
Mikami et al., 2019; Pervez et al., 2014)0 A AFA-A}
SHAE Bl AEEY 5E Hwgt

B4

Impact Scale(Reid, Jonhson, & Reddihough, 2010) Hd L5
2 Ueydth ZF Tt ojgh 39k Table 59 8¢ Ho=& & Hf
sttt ©] & Teacher Drool Scale, Thomas- ®|23 A& &
Stonells drooling scale 5H9] AF(Awan et al, Al &< JAZ

wipes & towel
(suction)&

o= e

oA SlofAl A A3
& AHgtol
%2

9oz 2
x]zza] 9,] x—] = §3q_E_
b QAT 3H Y] AFolA= g
A ka1 ]jo] Azt AHE Gt
U $A(Number of minutes dry)st=A] 435190
), Leite(2015)2} Sousa 5(2019)2] Aol A
71 fIel opFoll AHESh=
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Table 5. Summary about Measurement of Drooling

Assessment tool

Description

Teacher Drool Scale (TDS) * Range: 1-5

* Scale: No-Infrequent-Occasional-Frequent-Constant

1. Severity
* Range: 1-6
Thomas-Stonells drooling scale
2. Frequency
* Range: 1-4

* Scale: Dry-Mild-Moderate-Severe-Profuse

* Scale: Never-Occasionally-Frequency-Constantly

Drooling Impact Scale

Impact of drooling on the life of the child and caregiver, assessed by a
10-item (range 1-10) questionnaire completed by the child's teacher
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Abstract

Review of Non—-invasive Interventions for Drooling Problems
in Children With Cerebral Palsy:
Trends and Analysis of Interventions for Drooling

Jeon, Joo young*, M.S., O.T., Park, Hae Yean**, Ph.D., O.T.

Yonsei Roi Rehabilitation Clinic, Occupational Therapist
"Dept. of Occupational Therapy, College of Software and Digital Healthcare Convergence,

Yonsei University, Professor

Objective : The purpose of this study was to analyze non-invasive treatments and drooling assessment
methods in children with cerebral palsy and developmental disabilities, who drool.

Methods : This study searched two hundred papers published in 2005-2019. Forty-four papers were
selected based on their abstract and title, and ten papers were finally selected following a secondary
search.

Results : The PEDro Scale of the selected papers was high with an average of seven points. As
a result of analyzing the overall trends, the study participants were primarily patients with cerebral
palsy, and recently, the therapeutic intervention of oral sensory exercise was more actively studied
than behavioral modification. Studies of behavioral modification and oral sensory exercise
intervention methods were found to have differences in participant age and, cognitive level, number
of participants, research design, treatment time, and duration. Studies to confirming the frequency
and severity of the drooling measurement method were found to be the main factor.

Conclusion : This study analyzed typical behavioral modification and oral sensory exercise
interventions as examples of non-invasive therapeutic interventions for children with cerebral
palsy and developmental disabilities and provided information to help select appropriate
therapeutic intervention methods when planning non-invasive therapy using behavioral

modification and oral sensory exercise therapy.

Keywords : Developmental disorder, Dysphagia rehabilitation therapy, Feeding disorder,

Neurodevelopmental disorder
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