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ABSTRACT

Objectives: This scoping review aimed to identify and analyze intervention strategies and assessment methods for oral hygiene
management (OHM) and oral function management (OFM) in patients with stroke admitted to general wards, with the goal of
providing directions for future research. Methods: We conducted a comprehensive literature search on studies published over
the past 10 years across databases, including Cochrane, Embase, Medline, PubMed, and ProQuest. A total of 18 studies met the
inclusion and exclusion criteria. Results: In the OHM studies (N=7), oral hygiene care was primarily provided by nurses, dental
assistants, and nursing care aides. Oral hygiene was assessed using plaque and gingival bleeding indices with products such
as electronic toothbrushes and mouth rinses. In the OFM studies (N=11), care was provided by speech-language pathologists,
occupational therapists, and dental hygienists. Assessment tools included the Functional Oral Intake Scale, the Penetration-
Aspiration Scale, and Video Fluoroscopic Swallowing Studies. Conclusions: Improving the oral health of patients with stroke
requires both hygiene and functional management. Therefore, it is necessary to develop a method that provides specialized oral
care tailored to the hospitalization environment and the specific conditions of patients with stroke.
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Table 1. General characteristics of oral care study on stroke inpatients

Ist author
No. (year) Participants (N) Oral care provider  Study design, Intervention period, Purpose
country
Oral hygiene Al Purpose Patients with stroke Nursing care aides @ Single-blind, RCT
(N=7) (N=81) o3 weeks
o To evaluate the effectiveness of oral health interventions
A2 Lam OL Stroke patient Nursing care aides ~ ®Single-blind, RCT
(2013) undergoing @3 weeks
Hongkong  rehabilitation (N=102) oTo evaluate the effectiveness of oral health promotion
interventions
A3 Chipps E Patients with stroke Nurse ORCT
(2014) (N=51) 010 days
USA oTo evaluate the effectiveness of oral care protocols in stroke
patients
A4 Kuo YW Patients with stroke Nurse o Single-blind, RCT
(2016) (N=94) o2 months
Taiwan oTo evaluate the effectiveness of oral care training programs
for stroke patients
A5 AbMalik N Patients with stroke Dental Assistant oRCT
(2017) (N=54) o6 months
Malaysia oTo evaluate and compare the effectiveness of oral health
promotion interventions
A6 AbMalikN  Patients with stroke Dental assistant oRCT
(2018) (N=76) o6 months
Malaysia oo evaluate opportunistic pathogens before and after oral
health care intervention
A7 Chen HJ Patients with stroke and Nurse oRCT
(2019) dysphagia (N=66) 012 weeks
Taiwan oTo evaluate the effectiveness of oral health programs before
swallowing treatment.
Oral function A8 Steele CM Patients with stroke Speech-Language oRCT
(N=11) (2016) (N=26) Pathologists e3 months
Canada (S-Lps) o To compare the results of two tongue resistance training
protocols
A9 KoyamaY  Stroke patients with Speech-Language oRCT
(2017) dysphagia (N=16) Pathologists 06 weeks
Japan (S-LPs) o To validate the validity and effectiveness of jaw opening
exercises
Al0 Choi JB Stroke patients with Occupational oRCT
(2017) dysphagia (N=32) therapist o4 weeks
Korea o To examine the effects of Shaker exercise
All Hwang NK  Stroke patients with Occupational oRCT
(2019) dysphagia (N=21) therapist o4 weeks
Korea oTo examine the effectiveness of tongue stretching exercises
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Table 1. To be continued

1st author
No. (year) Participants (N) Oral care provider ~ Study design, Intervention period, Purpose
country
Oral function A12 Liaw, MY Patients with stroke Technical o Prospective, RCT
(N=11) (2020) (N=21) o6 weeks
Taiwan e Efficacy investigation (RMT, swallowing function,
pulmonary function, functional performance)
Al3 Choi JB Stroke patients with Occupational oRCT
(2020) dysphagia (N=21) therapist o6 weeks
Korea oTo investigate the thickness of the hyoid muscle and its
effect on hyoid movement
Al4 ParkJS Stroke patients with Occupational oRCT
(2020) dysphagia (N=40) therapist o4 weeks
Korea o To examine the effectiveness of JOE
Al5 Higglund P Stroke patients with o Nurse oRCT
(2020) dysphagia (N=44) o Speech- o5 weeks
Sweden Language o To verify that it improves swallowing capabilities
Pathologists
(S-LPs)
Al6 Shiraisi A Patients with stroke Dental ® Retrospective cohort study
(2021) (N=300) hygienist o111 days
Japan oTo examine the link between improved oral health and
functional outcomes
A17 Krekeler BN Stroke patients with Speech- Language oRCT
(2023) dysphagia (N=19) Pathologists 012 weeks
USA (S-Lps) o To examine the efficacy of tongue resistance training
A18 Farpour S Patients after stroke Speech oRCT
(2023) (N=44) therapist o4 weeks
Iran oTo investigate the effectiveness of SMG stimulation
g £ :
@ GE' Dentistry
> 5
£ w«©
s 5 Nursing
o E

Rehabilitation Medicine

Oral function
management
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Neurology

Others
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Fig. 3. Major academic fields conducting clinical research on oral hygiene management and oral function management for

stroke inpatients
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Table 2. Assessment, intervention tools, and methods of oral hygiene management research for stroke inpatients

(N=7)
Division N  Study
Assessment PI 4 eSilness and Loe: Al, A5
oPL: A2, A4 (index were not presented)
GBI 2 AL A2
DMFT 1 A2
THROAT 1 o R-THROAT: A3
TC 1 o WTCI: A4
OHAT 1 A7
Intervention tool Electric toothbrush 5 Al A2, A3, A5, A6
Mouth rinse 5  eCHX0.2%, 10 mL: Al, A2
e Listerine 10-15 mL: A3
1% CHX oral gel: A5, A6
Toothbrush 3 ALA2, A4
Toothpaste 2 AL A3
Tongue cleaner 2 A3 A4
Dental floss 2 A3,A7
Interdental brush 1 A7
Lip balm 1 A3
Intervention method POHC 4 Al A4, A6, A7
pamphlet 4 A4, A5 A6, A7
OHI 4 Al A2 A4, A5

PI: Plaque Index; GBI: Gingival Bleeding Index; DMFT: The Decayed, Missing and Filled Teeth; THROAT: The Holistic and
Reliable Oral Assessment Tool; R-THROAT: Revised-The Holistic and Reliable Oral Assessment Tool; TC: Tongue Coating;
WTCI: Winkel Tongue Coating Index; OHAT: Oral Health Assessment Tool; POHC: Professional Oral Hygiene Care; OHI: Oral
Hygiene Instruction
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Table 3. Assessment and in tervention methods of oral function management research for stroke inpatients (N=11)

Division N Study
Assessment FOIS 6 A9, AlO, A12, Al4, A17, A18
VFSS 6 A8, A9, All, Al4, A15 Al6
PAS 5 A8, Al0, Al4, A5, Al7
MASA 3 A8, Al7, Al18
NIHSS 3 AL Al7,Al18
SWAL-QOL 2 A8, Al7
MIP 2 Al A8
TWST 1 Al6
BI 1 Al2
BRPES 1 Al3
NG tube remove rate 1 Al4
LF 1 Al5
TWST 1 Al5
CCI 1 Al6
mRS 1 Al6
ROAG 1 Al6
FIM 1 Al6
MNA-SF 1 Al6
SMI 1 Al6
MMSE 1 Al7
NRRS 1 A8
Intervention methods JOE 3 eMJOE: A9
oJOE: A13
oRJOE: Al4
TP 3 oTPPT, TPSAT: A8
e Resistance tongue exercise pressure (using the device): A17
oTSE: All
Orofacial sensory stimulation ~ 2 eOral device (neuromuscular), electric toothbrush (use of
vibration): A15
eIce massage, jelly: A16
SE 1 AIO
Dolfin breathing trainer 1 A2
HLE 1 Al3
tDCS 1 Al8

FOIS: Functional Oral Intake Scale; VFSS: Video Fluoroscopic evaluation Swallow Study; PAS: Penetration Aspiration Scale;
MASA: Mann Assessment of Swallowing Ability; NIHSS: National Institutes of Health Stroke Severity; SWAL-QOL: Swallowing
Quality of Life; MIP: Maximum Isometric Pressure; TWST: Timed Water-Swallow Test; BI: Barthel Index; BRPES: Borg Rating
of Perceived Exertion Scale; NG tube remove rate: Nasogastric tube remove rate; LF: Lip-Force test; CCI: Charlson Comorbidity
Index; mRS: modified Rankin Scale; ROAG: Revised Oral Assessment Guide; FIM: Functional Independence Measure; MNA-
SF: Mini Nutritional Assessment Short-Form; SMI: Skeletal Muscle mass Index; MMSE: Mini-Mental State Examination;
NRRS: Normalized Residue Rating Scale; JOE: Jaw Opening Exercise; TP: Tongue-Pressure; SE: Shaker Exercise; HLE: Healthy
Life Expectancy; tDCS: transcranial Direct Current Stimulation; MJOE: Modified Jaw Opening Exercise; RJOE: Resistive Jaw
Opening Exercise; TPPT: Tongue-Pressure Profile Training; TPSAT: Tongue-Pressure Strength and Accuracy Training
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Appendix 1. Search expression and results

Database Search expression Searc?Nr)esults
Oral hygiene ~ Pubmed (stroke [MeSH Terms]) OR (dental care [MeSH Terms]) OR (oral health [MeSH 51
Terms]) AND (mouth OR oral function [MeSH Terms])
Embase (stroke [MeSH Terms]) OR (dental care [MeSH Terms]) OR (oral health [MeSH 66
Terms]) AND (mouth OR oral function [MeSH Terms])
Medline (stroke [MeSH Terms]) OR (dental care [MeSH Terms]) OR (oral health [MeSH 63
Terms]) OR (oral hygiene [MeSH Terms])
ProQuest (stroke) OR (dental care) OR (oral health) OR (oral hygiene) 70
Cochrane (stroke): ti,ab,kw OR (oral hygiene): ti,ab,kw OR (oral health): ti,ab,kw OR 1
(dental care): ti,ab,kw
Oral function  Medline (stroke [MeSH Terms]) OR (rehabilitation [MeSH Terms]) OR (dysphagia 232
[MeSH Terms]) OR (exercise [MeSH Terms]) AND (mouth OR oral function
[MeSH Terms])
Pubmed (stroke [MeSH Terms]) OR (rehabilitation [MeSH Terms]) OR (dysphagia 60
[MeSH Terms]) OR (exercise [MeSH Terms]) AND (mouth OR oral function
[MeSH Terms])
ProQuest (stroke) OR (rehabilitation) OR (dysphagia) OR (exercise) AND (oral function) 67
Embase (stroke[MeSH Terms]) OR (rehabilitation [MeSH Terms]) OR (dysphagia 394
[MeSH Terms]) OR (exercise [MeSH Terms]) AND (mouth OR oral function
[MeSH Terms])

*Duplicates were removed and documents that were not relevant to the research topic, such as publication year, were
organized accordingly.

Search Term
Stroke ‘stroke’ [MeSH Terms] OR stroke [Text Word]
Dental care ‘dental care’ [MeSH Terms] OR dental care [Text Word]
Oral health ‘oral health’ [MeSH Terms| OR oral health [Text Word]
Oral hygiene ‘oral hygiene’ [MeSH Terms] OR oral hygiene [Text Word]
Dysphagia ‘deglutition disorders’ [MeSH Terms] OR dysphagia [Text Word]
Rehabilitation ‘rehabilitation’ [Subheading] OR ‘rehabilitation’ [MeSH Terms] OR rehabilitation [Text Word]
Oral function (‘mouth’ [MeSH Terms] OR oral [Text Word]) AND (‘physiology’ [Subheading] OR ‘physiology’

[MeSH Terms] OR function [Text Word])

Exercise ‘exercise’ [MeSH Terms] OR exercise [Text Word]
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