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Purpose: The aim of this study was to synthesize the Oral Health Assessment Tool for elderly adults and determine its psychosocial
properties.

Methods: We conducted a scoping review. The Arkey and O’Malley methodology was employed to conduct scoping reviews
involving the exploration of both national and international databases, as well as a manual search of the reference lists of the selected
studies. We focused on oral health assessment tools for elderly adults (>60 years). The review report adhered to the standards outlined
in the PRISMA-ScR guidelines. The study protocol was officially filed with the Open Science Framework.

Results: A total of 19 documents were included. The literature search included a time frame ranging from 1995 to 2023 and covered
a diverse range of 13 countries. Of the 19 assessment tools examined, it was found that only the Oral Assessment Sheet had
multidimensional characteristics, while the remaining tools were unidimensional in nature. The evaluation of oral health assessment
tools was conducted across several contexts, including nursing homes, geriatric facilities, communities, and hospitals. A total of eleven
studies underwent reliability testing, whereas two studies were alone validated for validity and did not undergo reliability testing.
Additionally, seven studies were exclusively validated for reliability and did not undergo validity testing.

Conclusion: Multidimensional oral health assessment tools for elderly adults that integrate social and psychological aspects need to
be developed and validated. It is necessary to develop oral health assessment tools based on hospitalized elderly patients to meet the
oral and dental health needs of elderly patients.
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Introduction

Life expectancy has increased worldwide because of improvements in the prevention, diagnosis, and treatment mod-
alities. The World Health Organization (WHO) predicts that by 2050, individuals aged 60 years and over will make up
21.3% of the world’s population.! According to the data from China’s seventh population census, there are approximately
191 million individuals aged 65 years and over, accounting for 13.5% of the total population, and China’s population is
expected to age at a rate of 18.7% by 2020.> Worldwide, there has been a notable acceleration in the process of
population aging, characterized by a rising number of elderly individuals. Consequently, the health of the elderly has
emerged as a key concern within aging societies. Oral health is part of the overall health of elderly adults, and the World
Report on Aging and Health suggests that oral health is a key and often neglected area of healthy aging.® Oral health has
emerged as a major health challenge for the elderly population.

According to the WHO, oral health includes the condition of the mouth, teeth, and oral-facial structures, which facilitate
essential functions such as eating, breathing, and speaking. Additionally, it involves psychosocial aspects, such as self-
confidence, well-being, and the ability to socialize and work without pain, discomfort, and embarrassment.* Elderly adults
commonly exhibit diminished oral health sometimes presenting with prevalent oral conditions, such as dental caries,
periodontal disease, and oral cancer. Poor oral health is prevalent among elderly adults and is associated with general health
and chronic diseases.”® Poor oral health may threaten the general health of these adults and influence the development of
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chronic disorders, such as stroke, diabetes, and dementia.” The incidence of chronic diseases and the utilization of multiple
medications frequently increase with advancing age, hence intensifying the susceptibility to oral health degradation.®’
Hakeem et al discovered a substantial association between dental health and age-related frailty in a systematic review,
indicating that oral health might be a predictor of age-related frailty.'™"" Poor oral health can exacerbate physiological
burdens in elderly adults, such as tooth loss and pain, as well as increased risk of local and systemic infections, leading to
impaired oral function and reduced quality of life.'>'? In addition, the presence of dental imperfections and halitosis
negatively impacts an individual’s mental welfare and hinders their ability to integrate into social settings. Maintaining
optimal overall health is dependent upon the imperative nature of oral health for elderly individuals.

Proactive oral health assessment and intervention can prevent poor oral health and deterioration. Studies have shown that
when nurses follow standardized oral care routines, the oral health of elderly patients improves.'* In the context of nursing
homes or intensive care units, the implementation of effective oral hygiene practices and the provision of professional oral care
have been shown to mitigate the incidence or advancement of respiratory diseases among elderly individuals who are
particularly susceptible to such conditions.'? Hence, the evaluation of the oral health condition among elderly individuals
becomes advantageous in terms of identifying oral diseases and monitoring the risk of chronic inflammation and systemic
disorders.'® Healthcare professionals, nursing facilities, and community providers concerned about the oral health of older
adults should encourage the development of strategies to maximize oral health and prevent complications.'®

Currently, the more widely used scales for the assessment of oral health in elderly adults include the Brief Oral Health
Status Examination (BOHSE), the Oral Health Assessment Tool (OHAT), and the Oral Assessment Sheet (OAS). Rodrigues
et al conducted a systematic review with the aim of ascertaining the progression and assessing the measuring features of
oral health assessment tools used by non-dental practitioners for elderly individuals residing in facilities that provide long-
term care.'” However, this study only considered the application of oral health assessment tools by non-dental professionals
in long-term care facilities. In addition, since new studies on oral health assessment tools have been published, it is
necessary to update the review of assessment tools in a timely manner. Meanwhile, none of the previous studies have
reviewed Chinese-related oral health assessment tools. The absence of a globally acknowledged and standardized oral
health evaluation tool for the elderly necessitates the development of a reliable and efficient assessment tool.

To this aim, we conducted a scoping review to systematically characterize research in this area and identify existing
knowledge gaps. A scoping review helps organize and summarize the scope and characteristics of the existing literature
on a specific topic, as well as identify gaps in research on a particular topic to aid in the planning of future studies.'®'’
Unlike a systematic review, a scoping review does not focus on the quality of inclusion but rather supports the
identification of a broader body of the literature.?® This study aimed to collect a comprehensive collection of oral health
assessment tools for elderly adults and synthesize their psychometric properties, in order to provide healthcare profes-
sionals with scientific and valid tools when screening and assessing oral health.

Materials and Methods

The purpose of this study was to perform a scoping review of the literature to identify current tools for assessing the state
of oral health in the elderly. The methodology employed in this investigation adhered to the reporting criteria outlined in
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMAR-
ScR), as detailed in Supplementary File PRISMA-ScR Checklist. The PRISMAR-ScR framework is derived from the
recommendations established by the EQUATOR Network.”' The scoping review follows the five phases outlined in

Arksey and O’Malley’s methodological framework.*> The methodological framework has a broad conceptual scope that
can account for a wide range of relevant studies and is therefore suitable.”® The scoping review protocol has been
published in the Open Science Framework (OSF: https://OSF.i0o/s89qb/) registration.

Stage I: Identifying the Research Question

The research questions of interest in this scoping review are as follows: (1) What are the current oral health assessment tools
applied to elderly adults both domestically and internationally? (2) What are the reliability and validity of various oral
health assessment tools used on the elderly population? (3) Identification of research gaps and guiding future research.
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Stage IlI: Identifying Relevant Studies

A comprehensive search was conducted across five databases, namely CNKI, Wanfang, PubMed, Embase, and Web of
Science Core Collection. The search covered the period from the inception of the databases to August 30, 2023.
Additionally, a final search was performed on September 23, 2023. A complete and detailed search strategy was
formulated by a graduate student in nursing who had received systematic training. The approach was subsequently
presented to the team for further development. In addition, a snowballing technique was employed for citation tracking;
however, gray literature was not included in the retrieval process. The results of the Chinese literature search were
imported into NoteExpress (V 3.7.0.9296), and the English literature was imported into EndNote X9.3.3. The search
strategy for selected databases is shown in Table 1.

Stage lll: Study Selection

Literature inclusion criteria: (1) Subjects in the research were over 60 years old, and included elderly hospitalized
patients, community elders, and elderly individuals in nursing homes; (2) The research content pertained to the primary
literature about the development, testing, revision, localization, and application of oral health assessment tools; (3) The
study types included cross-sectional, longitudinal, cohort, and case-control studies; and (4) The sources of information
included scholarly publications published in academic journals. The exclusion criteria were: (1) duplicates; (2) the
unavailability of the full-text version of the article; (3) non-Chinese and English literature; (4) conference abstracts,
dissertations, editorials, letters, books; and (5) comprehensive assessment tools containing oral health assessment. The
process of literature screening involved the use of automated methods to identify duplicate articles. Additionally, two
authors independently assessed the titles, abstracts, and full texts of the identified articles. Any discrepancies in their
evaluations were resolved by consensus among the study team.

Stage IV: Charting the Data

The full-text versions of collected articles were imported into EndNote for management, and a data extraction form was
created to help answer the research questions, including an assessment tool, developer, publication date, country/region,
study population, study setting, the number of dimensions, the number of items, characteristics, as well as reliability and
validity. Two authors independently extracted the relevant information, and disagreements were negotiated by the
research team, and the data were compared and summarized when the extraction was completed.

Stage V: Collating, Summarizing and Reporting Results

The included studies were descriptively outlined, providing a basic overview of their key characteristics. The findings
were then classified to facilitate a systematic understanding of the study results. Additionally, a narrative summary was
provided to elucidate the nature of the Oral Health Assessment Tool for Older Adults and identify any existing gaps in
the current body of research.

Table | Partial Search Strategy and Results

Database Keywords Articles Access Date

CNKI (SU = “[IJEEf@HE") AND (SU = “ZLH” + “&3K” + “454(”) AND 206 September 23, 2023
(SU = “BEAE” + SO + )

PubMed #| “oral health”[MeSH Terms] 1296 September 23, 2023
#2 “oral health”[Title/Abstract]

#3 “Tool”[Title/Abstract] OR “Scale”[Title/Abstract] OR “Instrument”’[Title/Abstract] OR
“Index”[Title/Abstract]

#4 “Assessment”’[Title/Abstract] OR “Measurement”[Title/Abstract] OR “Evaluation”
[Title/Abstract]

#1 AND #2 AND #3 AND #4

Abbreviations: CNKI, China National Knowledge Infrastructure; SU, Title.
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Results

Search results

A total of 65,856 records were obtained through a comprehensive search of the databases described earlier. Following
a meticulous screening process based on the predetermined inclusion and exclusion criteria, 16 relevant literature sources
were ultimately included in the study. Retrospective references were obtained from 3 literature sources. Also, 19

literature sources were finally included in this study. The literature screening process is shown in Figure 1.

Basic Characteristics of the Included Studies

The literature published during the years 1995-2023 in the field of oral health assessment consisted of a total of 19
papers. Among these, three papers were published in 2017, while two papers each were published in 2016, 2019, 2020,
and 2023. Additionally, one paper each was published in the years 1995, 1999, 2002, 2005, 2007, 2014, 2021, and 2022.
Geographically, the studies were primarily conducted in Belgium (n = 3), with two papers each originating from China,
the United States, Norway, and Japan. Furthermore, one paper each was conducted in Brazil, Australia, Sweden,
Germany, Italy, Portugal, Turkey, and the Netherlands. BOHSE, mucosal-plaque index (MPS), OHAT, A Single-Item
for Oral Health Assessment, dental hygiene registration (DHR), the oral health-related section of the Resident
Assessment Instrument (ohr-interRAI), OAS, and oral health screening tool were developed as scales. The remaining
studies involved scale revision, localization, and application (Table 2).

Identification of studies via databases and registers

- Records identified from:
g CNKI (n = 338) Records removed before screening:
= WanFang (n = 1777) Non-article (n = 17568)
§ Embase (n = 53930) Non-Chinese and English (n = 614)
= PubMed (n = 1298) Animals (n = 4862)
o Web of Science core collection (n = Age discrepancy (n = 23274)
8513)
Article excluded after title/abstract
Records screened (n = 19538) screened (n= 18204)
Duplicate (n = 1284)
1
g Reports sought for retrieval (n =50 ) Article excluded after full text screened
5 Not full-text available (n = 4)
i Comprehensive assessment tool (n = 3)
Not older (n = 9)
Orther (n = 18)
Reports assessed for eligibility
(n=16)
3
= Citation Searching (n = 3)
3 Reports of included studies (n = 19)

Figure | PRISMA flow diagram for the scoping review process.
Notes: Adapted from Page M), McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;372:n71. Creative Commons.?
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Table 2 Chronological Overview of Oral Health Assessment Tools
Title Author Year | Abbreviations Tool Country
An Instrument To Assess the Kayser-Jones |, Bird WF, Paul 1995 | BOHSE Brief Oral Health The United
Oral Health Status of Nursing SM, Long L, Schell ES. Status Examination States
Home Residents®*
Evaluation of a mucosal-plaque Henriksen BM, Ambjgrnsen E, | 1999 | MPS Mucosal-plaque Norway
index (MPS) designed to assess Axéll TE. Index
oral care in groups of elderly?
Inter-rater reliability of an oral Andersson P, Hallberg IR, 2002 | ROAG The Revised Oral Sweden
assessment guide for elderly Renvert S. Assessment Guide
patients residing in
a rehabilitation ward?®
The Oral Health Assessment Chalmers JM, King PL, 2005 OHAT The Oral Health Australian
Tool — Validity and reliability®” Spencer AJ, Wright FA, Assessment Tool
Carter KD.
A Single-Item Approach to Chia-Hui Chen C, Chyun DA, | 2007 | / A Single-ltem for Connecticut
Screening Elders for Oral Health | Li CY, McCorkle R. Oral Health
Assessment®® Assessment
Validity and reproducibility of Ribeiro, M. T, Ferreira, R. C,, 2014 ROAG The Revised Oral Brazil
the revised oral assessment Vargas, A. M,, Ferreira Assessment Guide
guide applied by community e Ferreira, E.
health workers?’
Oral health screening: feasibility | Simpelaere IS, Van Nuffelen 2016 | / The Modified Belgium
and reliability of the oral health | G, Vanderwegen ], Wouters OHAT Tool
assessment tool as used by K, De Bodt M.
speech pathologists>°
Translation and psychometric Zhao CJ, Ding F 2016 | / The Chinese Chinese
evaluation of the Kayser-Jones version of Brief
Brief Oral Health Status Oral Health Status
Examination®' Examination
Development of an Oral Yanagisawa S, Nakano M, 2017 | OAS Oral Assessment Japan
Assessment Sheet for Evaluating | Goto T, Yoshioka M, Sheet
Older Adults in Nursing Shirayama Y.
Homes®?
An oral health and function Tsukada S, Ito K, Stegaroiu R, | 2017 | OHSTNP Oral Health Japan
screening tool for nursing Shibata S, Ohuchi A. Screening Tool for
personnel of long-term care Nursing Personnel
facilities to identify the need for
dentist referral without
preliminary tr‘aining33
Dental Hygiene Registration Field KG, Eide H, Mowe M, 2017 | DHR Dental Hygiene Norway
(DHR); development, reliability- | Hove LH, Willumsen T. Registration
and validity testing of an
assessment scale designed for
nurses in institutions>*
Reliability and validity test of Wang JQ, Zhu SZ, Zhan Y, Li | 2019 | / The Chinese version | Chinese
Chinese version of the Oral J, Liu DN of Oral Health
Health Assessment Tool®® Assessment Tool
(Continued)
ournal of Multidisciplinary Healthcare 2023:16 https:
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Table 2 (Continued).

Title Author Year | Abbreviations Tool Country
The oral health-related section Krausch-Hofmann S, De 2019 | Ohr-interRAIl The oral health- Belgium
of the interRAI: Evaluation of Almeida Mello J, Declerck D, related section of
test content validity by expert Declercq A, De Lepeleire J, the Resident
rating and assessment of Tran TD, Lesaffre E, Duyck |. Assessment
potential reasons for inaccurate Instrument
assessments based on focus
group discussions with
caregivers36
Development of a German Klotz AL, Zajac M, Ehret }, 2020 | / German version of | German
version of the Oral Health Hassel A}, Rammelsberg P, the Oral Health
Assessment Tool®’ Zenthofer A. Assessment Tool
Linguistic-cultural validation of Finotto S, Bertolini G, 2020 | / Italian version of the | Italian
the oral health assessment tool Camellini R, Fantelli R, Oral Health
(OHAT) for the Italian context® | Formisano D, Macchioni MG, Assessment Tool
Mecugni D.
Assessment of oral health in Krausch-Hofmann S, Tran TD, | 2021 | / The optimized ohr- | Belgium
older adults by non-dental Janssens B, Declerck D, interRAI
professional caregivers— Lesaffre E, de Almeida Mello J,
development and validation of Declercq A, De Lepeleire J,
a photograph-supported oral Duyck J.
health—related section for the
interRAI suite of instruments®’
Development of the European Cerveira FR, Matos MAC, Sa- | 2022 | OHAT-EP European Portuguese
Portuguese version of the oral Couto P. Portuguese version
health assessment tool: Content of the OHAT
validity and reliability study in an
elderly population*®
Development of the Turkish Geng FZ, Cingil D, Hisar F 2023 | OHATE Oral Health Turkish
version of the oral health Assessment Tool
assessment tool: Methodological for the Elderly
study*'
The Dutch version of the Oral van Noort HH]J, Harderwijk 2023 | OHAT-NL The Dutch version Dutch
Health Assessment Tool: A, Everaars B, Akkermans R, of the Oral Health
Translation and inter-rater van der Putten GJ, Waal GH. Assessment Tool
reliability among community
nurses*?

Dimensional Characteristics of Oral Health Assessment Tools for Older Adults

Among the 19 assessment tools included, only the oral assessment sheet (OAS) is a multidimensional assessment tool
that contains three dimensions: oral hygiene, oral function, as well as biting and chewing, while the rest are unidimen-
sional. Chen et al devised a singular-entry evaluation tool for assessing the oral health status of elderly people,
specifically focusing on the question, “Do you have regular dental checkups?”.?® The number of unidimensional entries
varied from 8 to 12, with a predominant number of research utilizing 8 items to evaluate oral health. Henriksen
developed the Mucosal Plaque Index as a means of evaluating oral hygiene in elderly individuals, with the intention
of having it administered by a dentist. Simpelaere et al subsequently conducted a study to confirm the reliability of this
oral health assessment tool when used by speech pathologists. In contrast, the remaining oral health assessment tools
were evaluated by professionals from non-dental backgrounds. A total of nineteen studies were carried out, comprising
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five studies in nursing homes, two studies in hospitals, six studies in care setting, four studies in the community, one
study performed in both a nursing home and care setting, and one study performed in both a nursing home and
community. (See Supplementary File: Basic Characteristics of Oral Health Assessment Tool).

Reliability of Oral Health Assessment Tools for Older Adults

The oral health assessment tools used in this study were developed, localized for use in the elderly population, and
validated for reliability. Eight studies had a small sample size of less than 100 participants. A total of eleven studies
underwent assessment to determine their reliability and validity. Among these, two studies were only evaluated for
validity, while their reliability was not assessed. Conversely, seven studies were solely examined for reliability, without
undergoing validity testing. Simpelaere et al conducted a series of reliability validation studies, including inter-rater
agreement, test-retest reliability, and internal-rater agreement assessments.*® A total of 17 inter-rater reliability tests were
undertaken, while 7 research focused on test-retest reliability and another 7 studies examined intra-rater reliability.
Validity tests were not conducted in six studies, and the detailed information is shown in Table 3.

Table 3 Reliability and Validity of Included Studies

Abbreviations Inter-Rater Test-Retest Intra-Rater Validity
Reliability Reliability Reliability

BOHSE v \/ x N
MPS v x v x
ROAG (Andersson et al, 2002) v X x x
OHAT v x N \/
A Single-Item for Oral Health Assessment x x X v
ROAG (Ribeiro et al, 2014) N x x ~
The Modified OHAT tool v v v x
The Chinese version of Brief Oral Health Status 3 y x y
Examination

OAS N x v N
OHSTNP v x x N
DHR \ x ~ ~
The Chinese version of Oral Health Assessment Tool y y X y
Ohr-interRAI x x x ~
German version of the Oral Health Assessment Tool y y x x
Italian version of the Oral Health Assessment Tool v v x N
The optimized ohr-interRAI v x Y x
OHAT-EP v x \/ N
OHATE v \ x N
OHAT-NL v x x x

Notes: V: Reliability was tested in the article; X: Validity was not tested in the article.

Abbreviations: BOHSE, Brief Oral Health Status Examination; MPS, Mucosal-plaque Index; ROAG, The Revised Oral Assessment Guide; OHAT,
The Oral Health Assessment Tool; OAS, Oral Assessment Sheet; OHSTNP, Oral Health Screening Tool for Nursing Personnel; DHR, Dental
Hygiene Registration; ohr-interRAl, the oral health-related section of the Resident Assessment Instrument; OHAT-EP, European Portuguese version
of the OHAT; OHATE, Oral Health Assessment Tool for the Elderly; OHAT-NL, The Dutch version of the Oral Health Assessment Tool.
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Discussion

The development of aging is often accompanied by many chronic diseases, which, together with the cumulative nature of
oral diseases, increases the risk of rapid deterioration of oral health in elderly adults. Studies have shown that low levels
of oral health are associated with poor health outcomes, and the WHO has suggested that oral health is an essential
determinant of quality of life, overall health, and well-being.** The present study conducted a comprehensive analysis of
oral health assessment tools for older individuals by including 19 research via a scoping review. The primary objective
was to elucidate the psychosocial characteristics of these tools, therefore establishing a theoretical foundation for the
evaluation of oral health in the elderly population.

This review found that scholars from 13 countries have conducted studies on oral health assessment tools for elderly
adults, covering a wide range of geographic areas, suggesting that scholars around the world are becoming more involved
in managing the oral health of these individuals. This study demonstrates that the Oral Health Assessment Tool (OHAT),
as revised by Chalmers et al, is the most often utilized instrument for evaluating oral health among elderly people.?” This
tool was developed by elaborating the Brief Oral Health Status Examination (BOHSE) originally developed by Kayser-

Jones et al.>*

OHAT has been cross-culturally adapted by scholars from multiple countries, including China, Germany,
Italy, Portugal, Turkey, the Netherlands, Belgium, and Japan.

Oral health assessment tools for elderly individuals are unidimensional, and multidimensional oral health assessment
for the elderly is required. The study comprised 19 oral health assessment tools for the elderly, 18 of which were
unidimensional, with the most often appearing items being lips, tongue, gingiva and tissues, saliva, masticatory posture,
oral hygiene, and denture. The WHO suggests that oral health in elderly individuals primarily includes oral problems,
such as tooth loss, dental caries, periodontal disease, dry mouth, denture-related disease, and inflammatory periodontal
disease. These concerns are consistent with the current components of the Oral Health Assessment Tool for elderly
individuals.** The WHO has broadened the scope of health by incorporating the notion of well-being and integrating
social well-being into its definition. Consequently, this expansion has also covered the elements of oral health.*> Oral
health, as part of overall health, should not be focused solely on oral health issues. The socio-environmental paradigm
has been introduced to acknowledge the state of health as including optimal functioning, as well as social and
psychological well-being.*® Oral health may be described as the state of having a dentition that is both pleasant and
functional, enabling individuals to maintain their intended social responsibilities without hesitation.*’” Single-dimensional
oral health assessment tools for the elderly have overemphasized physiological elements while ignoring social and
psychological dimensions. Yanagisawa et al developed an Oral Health Assessment Form that contains three dimensions
of oral hygiene, namely biting, chewing, and oral function, but does not address the social and psychological
dimensions.** Therefore, there is a need to develop multidimensional oral health assessment tools for elderly individuals
to comprehensively assess their oral health status.

The Oral Health-Related Quality of Life Assessment Scale is a tool to assess the impact of oral health status on daily
life in elderly individuals. The Oral Health Impact Profile (OHIP) is the most widely used oral health-related quality of
life scale, which is based on Locker’s conceptual model and consists of seven dimensions, including functional
limitations, physical pain, psychological discomfort, physical disability, psychological disability, social disability, and
handicap.*®* When designing a comprehensive assessment tool for oral health in the elderly population, it is important to
differentiate it from the Oral Health-Related Quality of Life Assessment Scale specifically designed for elderly
individuals.

This study highlights the potential use of current oral health assessment tools in evaluating the oral health of elderly
individuals. However, it emphasizes the need for more rigorous assessments to establish their reliability and validity.
Reliability pertains to the extent to which a measurement lacks errors, whereas validity refers to the extent to which
scores on a scale accurately depict the construct it intends to assess. To effectively evaluate the oral health status of older
individuals, it is imperative to employ assessment tools that exhibit favorable levels of reliability and validity.** The
reliability of the 19 studies was evaluated by measures such as inter-rater agreement, retest reliability, and intra-rater
agreement. In terms of validity, most of the research employed content validity and structural validity as assessment
methods. Seven studies conducted scale development, and only BOHSE, OHAT, OAS and DHR were validated for
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validity and reliability. However, it is important to note that BOHSE was not validated for intra-rater consistency and was
only validated for content validity. Similarly, OHAT, OAS, and DHR were not validated for retest reliability. Lastly, DHR
was solely validated for calibration validity. In the process of scale development, the validity of the MPS was not
assessed, while the inter-rater agreement and intra-rater agreement of the MPS were examined. The validity of the
A Single-Item for Oral Health Assessment, which constitutes the oral health-related portion of the Resident Assessment
Instrument, was exclusively evaluated, while the reliability of the assessment tool was not subjected to testing. Retest
reliability is a response to the stability and consistency of a test across time and can respond to the stability of the
assessment results.’® This review found that only seven studies assessed the retest reliability of the Oral Health
Assessment Tool for elderly individuals, and the stability of the Oral Health Assessment Tool for Older Adults needs
further validation. The validity of calibration is determined by the correlation coefficient between the assessment tool and
other measurement criteria. A higher correlation coefficient indicates a stronger validity of the assessment tool.”’
However, it is worth noting that out of the 18 studies analyzed in this review, only 5 were able to establish calibration
validity. In these cases, the dentist’s diagnosis was commonly used as the gold standard. This choice might be attributed
to the absence of a widely accepted assessment instrument specifically designed for evaluating oral health in elderly
individuals. Only five studies validated construct validity, which is an essential indicator for evaluating the amount to
which an assessment tool’s measurement dimensions conform to the construct dimensions examined.’> Future studies
need to focus on the validation of retest reliability, calibration validity, and structural validity of oral health assessment
tools for elderly individuals.

However, the research found significant gaps and limitations, insufficient psychometric testing of current assessment
tools in hospital settings and demographics, and the fact that none of the oral health assessment tools were designed in
inpatient settings for elderly patients. In geriatric wards and outside the dental department, oral health assessments are not
routinely performed, and the low priority of oral care hinders nurses from delivering desirable oral care.”* Studies have
shown that poor oral health in elderly patients increases the risk of aspiration of oral bacteria into the lungs as well as
local and systemic inflammation, increasing the risk of hospital-acquired pneumonia. In turn, hospital-acquired pneu-
monia and inflammation affect morbidity, mortality, length of stay, and hospitalization costs.>* According to a systematic
review, there is evidence to show that the oral health of elderly individuals tends to decline following hospitalization.’
Maeda et al demonstrated that poor oral health on admission was an independent predictor of death during hospitalization
in elderly patients and that oral health care interventions stratified according to oral health status deserve further
investigation.> Current problem-oriented medical practices largely discourage preventive care, and oral health screening
should be integrated into the inpatient process to improve clinical decision-making and promote secondary and tertiary
prevention of oral health and related systemic diseases.*> The Oral Assessment Guide (OAG), which was created by
Anderson for the evaluation of patients undergoing chemotherapy for malignant hematological oncology, underwent
testing within a hospital setting. However, it is important to note that the sample size for this tool was limited to 16 cases,
with a mean age of 60.7 years. Furthermore, it is worth mentioning that the testing of the OAG focused solely on inter-
rater reliability and did not include an assessment of its validity.’® Given the importance of assessing elderly hospitalized
patients’ oral health and the inadequacy of current assessment tools, future research should develop a clinically
applicable, psychometrically tested assessment tool. The assessment tool could then be used for patient safety manage-
ment, such as oral care and medical decision-making in elderly hospitalized patients.

This review found that most of the oral health assessment tools for elderly adults in China were introduced from
abroad. Zhao conducted a study on the Chinese adaptation of the BOHSE, focusing on its reliability in assessing oral
health among elderly patients in the fields of respiratory medicine and cardiology.>' Similarly, Wang examined the
Chinese adaptation of the OHTA, specifically targeting elderly individuals in community settings.>> Both studies
concluded that the Chinese versions of the BOHSE and the OHAT are appropriate tools for evaluating the oral health
status of elderly individuals in China.*'**> However, no locally developed oral health assessment tools for older adults
were found during the search. In light of the variations in cultural backgrounds and living habits among elderly
individuals both domestically and internationally, it is imperative to develop localized oral health assessment tools
concurrently with the introduction of foreign scales. Furthermore, efforts should be made to create a multidimensional
assessment tool that holistically evaluates oral health. Additionally, it is crucial to consider the specificity of the target
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population and conduct comprehensive reliability testing in Chinese hospitals, communities, and nursing homes for the
elderly. This will ensure the development of a reliable and appropriate oral health assessment tool. The inclusion of
population specificity and the implementation of a comprehensive reliability test across various healthcare settings, such
as hospitals, communities, nursing homes, and other elderly groups in China, are crucial considerations. These measures
are necessary to systematically develop an appropriate assessment tool for evaluating the oral health of the elderly
population. By doing so, robust evidence can be generated to effectively support the management and maintenance of
their oral health.

Our review also has some limitations. First, only Chinese and English literature was included, and articles in other
languages were excluded. To enhance the comprehensiveness of future research, it is imperative to incorporate studies
conducted in a wider range of languages. Furthermore, our research specifically concentrated on assessment tools utilized
for assessing oral health in the elderly population, with a deliberate exclusion of studies pertaining to younger age
groups. Additional research might be conducted on oral health evaluation techniques for children and adolescents, taking
into consideration the varying study aims.

Conclusion

The maintenance of oral health is of paramount importance in relation to general health and well-being. The primary
objective of this review is to examine the existing oral health assessment tools specifically designed for older adults. The
findings of this study indicate that future advancements in tool development should strive to integrate social and
psychological aspects. By incorporating these dimensions, it is anticipated that the overall effectiveness and precision
of oral health assessment tools can be enhanced on a wider scale. The existing Oral Health Assessment Tool for Older
Adults is utilized for the evaluation of oral health in the elderly population. However, it is imperative for forthcoming
research endeavors to augment the sample size and integrate modeling theory to carry out meticulous assessments of
reliability and validity. Moreover, there is a pressing need for the advancement of oral health assessment tools specifically
tailored for elderly individuals in hospital settings to effectively cater to their oral health requirements.
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