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1  |  INTRODUC TION

The World Health Organisation estimates that the proportion of 
people over the age of 60 in the world will almost double from the 
current 12%–22% by 2050.1,2 Due to costs and patient preferences, 

over the past decade many countries have seen a shift away from 
hospitals and institutionalised care (e.g., nursing homes) for older 
adults to in-home comprehensive health and care services for older 
adults (e.g., home health care services [HHCS]). This has resulted in 
increased workloads for HHCS,1-3 as care-dependent older adults 
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Objective: To map the literature on subjective and objective oral health indicators and 
oral health-related quality of life (OHRQoL) in older adults receiving home health care 
services (HHCS).
Background: The proportion of older adults in need of HHCS will increase in the com-
ing years. Previous studies indicate that frail and dependent older adults are at in-
creased risk for oral diseases, due to challenges with daily oral hygiene and regular 
access to dental services.
Materials and methods: Four databases were searched in November 2020 for relevant 
literature. Search terms included a comprehensive list of terms for adults 65 years or 
older receiving HHCS, clinical and subjective oral health indicators, and OHRQoL. The 
literature was reviewed based on inclusion and exclusion criteria.
Results: Of the 3114 sources identified, 18 were included. Data on oral diseases and 
symptoms among older adults receiving HHCS were limited and heterogeneous. 
Overall, older adults often lacked some of their natural teeth and often had remov-
able dentures that needed repair. In addition, plaque, caries, xerostomia, and chew-
ing and swallowing problems were common among the population group. Data on 
OHRQoL were scarce and indicated a positive association with a higher number of 
present teeth, while decayed teeth, root remnants, and dry mouth had substantial 
negative impacts on the daily activities of older adults receiving HHCS.
Conclusion: This scoping review show that older adults above 65 years receiving 
HHCS generally have poor oral health status and that there is a knowledge gap re-
garding their OHRQoL.
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living at home today are more likely to suffer from multiple comorbid 
diseases, including oral health problems, which are often neglected.4

Maintenance of good oral health is vital for the overall health and 
quality of life of older adults.2,5-7 Poor oral health can lead to impaired 
nutrition and severe pain, and it is associated with increased risk of 
systemic diseases such as pneumonia and cardiovascular disease.3,8 In 
addition to the somatic consequences of oral diseases, psychosocial 
aspects such as a reduced ability to speak and interact socially, also 
often impact the quality of life of affected individuals.8,9 A system-
atic literature review has found that a higher number of one's own 
teeth, a higher number of occluding tooth pairs, and implant-retained 
overdentures are positively associated with oral health-related quality 
of life (OHRQoL) in older adults, while xerostomia, orofacial pain, and 
poor chewing ability are negatively associated with OHRQoL.10

When older adults become frail and care-dependent, self-care 
including oral care often declines,11 which puts them at high risk for 
developing oral diseases. Dependent older adults are more often 
and more severely affected by oral diseases,3,12 and institutionalised 
and medically compromised older adults have a higher prevalence 
of oral problems than do healthy older adults.13 Additionally, older 
adults in long-term care utilise dental care less frequently than does 
the general population.4 A study by Hoeksema et al14 assessing oral 
health status among newly institutionalised older adults revealed 
that their overall oral hygiene was poor, and their need of oral care 
was high at the time of admission. Hoeksema et al14 suggested that 
the oral decline started when the patients lived at home, where their 
ability to take care of their own oral hygiene was increasingly im-
paired over time. Czwikla et al4 found a higher prevalence of poor 
oral cleanliness, which is a known risk factor for developing oral 
health problems, among home health care recipients compared to 
nursing home residents.

As a significant proportion of care-dependent older adults live 
at home with a high risk for further functional decline, they com-
prise an important group for risk-adjusted prevention and adequate 
management of oral diseases, which can improve oral health out-
comes and OHRQoL as well as reduce treatment costs, especially 
over the long term.15 However, the literature on oral health among 
care-dependent older adults has primarily focused on oral health 
in nursing home settings16 and not among older adults still living 
at home receiving HHCS, which is currently the preferred mode of 
care in many countries.2,5–7,17 Due to this existing gap in knowledge, 
the current review will focus solely on care-dependent older adults 
living at home. To our knowledge, no systematic or scoping review 
articles have been previously published that focus on oral health and 
OHRQoL in older adults receiving HHCS.

1.1  |  Objectives

The main objective of the present scoping review was to summarise 
the literature on clinical and subjective oral health indicators and on 
OHRQoL in older adults receiving HHCS. The following research 
questions guided this scoping review:

1.	 What is the clinical and subjective oral health status in older 
adults receiving HHCS?

2.	 What is the OHRQoL of older adults receiving HHCS?
3.	 What is the association between clinical and subjective oral 

health status and the OHRQoL of older adults receiving HHCS?

2  |  METHODS

The objectives, inclusion criteria, and methods of analysis for this 
scoping review were specified in advance and documented; the 
review follows the methodology of Peters et al.18 The Preferred 
Reported Items in Systematic Reviews and Metaanalysis (PRISMA)-
ScR guidelines were used in the reporting of this study (see 
Appendix S1).

2.1  |  Inclusion criteria

In this scoping review, we define “older adults” as persons 65 years 
and above, in agreement with the definition of the WHO.18 The in-
cluded studies examined older adults aged 65 years and above (pop-
ulation) that lived in their own home and received help from care 
providers, or HHCS (context). Studies that included younger age 
groups in addition to older adults were included if the data specific 
to those aged 65 years and above could be extracted. Furthermore, 
we only included studies that addressed clinical or subjective oral 
health status, or OHRQoL (concept). No study design restrictions 
were applied; however, we limited the search to studies published 
in 2000 or later that are peer-reviewed journal articles, full-text 
conference papers, or editorials and that were written in English, 
Norwegian, Danish, or Swedish. Quality assessment of the sources 
as an inclusion/exclusion criterion was not conducted, as such an as-
sessment is not normally performed in a scoping review.18

2.2  |  Search strategy

A literature search was performed in collaboration with a medical 
librarian from the University of Oslo to identify the key search terms 
and the databases that were relevant to the objectives of the review. 
The following three electronic databases were searched: MEDLINE, 
CINAHL, and Epistemonikos. MeSH terms and keywords adapted to 
each database were used to ensure that all relevant literature was 
found with the search queries. The complete search strategy for the 
various databases is shown in Appendix S2. In total, 3114 sources 
were found in the databases.

2.3  |  Study screening and selection

The PRISMA flowchart shown in Figure 1 describes the screening 
and selection procedure of the scoping review. Three reviewers 
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(S.H.H., E.A.S.H., and R.S.-R.) used the Rayyan19 screening tool to 
independently screened the titles and abstracts of the retrieved arti-
cles to select studies eligible for full-text screening. S.H.H., E.A.S.H., 
and R.S.-R. disagreed on approximately 2.5% of the sources. Any dis-
crepancies in study inclusion were resolved by consensus between 
the reviewers, before proceeding on to the next stage of screening. 
During the full-text reading, the screeners also conducted a follow-
up using the reference lists, but no new sources were identified.

2.4  |  Data extraction

For summarising and reporting the results, the following data from 
the chosen sources (i.e., those that made it through in the last screen-
ing round) were extracted: (i) study and population characteristics 
(author, year, country, design, aim, sample size, age of participants); 

(ii) data reported (clinical or subjective, data source); and (iii) key 
findings that relate to this study's research questions. The findings 
were summarised in an extraction form that was developed for this 
scoping review (Tables  1–3). The charted data were then summa-
rised and are reported in Section 3.

3  |  RESULTS

3.1  |  Literature search and screening process

In total, 3114 sources were identified in the literature search. After 
duplicates were removed, 2179 sources were initially screened. 
Sources that did not have a main focus on oral health status or 
OHRQoL and sources with baseline data from randomised controlled 
trials were nevertheless included in the further screening process 

F I G U R E  1  PRISMA flow diagram
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if they met our inclusion criteria. In total, the screeners agreed to 
include 18 sources in this scoping review. Figure 1 summarises the 
screening process.

3.2  |  Characteristics of included 
sources of evidence

All the included sources were peer-reviewed journal articles. Nine of 
the 18 articles were from Scandinavia (two from Sweden and seven 
from Finland); the remaining articles were from Belgium, Japan (two 
articles), New Zealand, the Netherlands, Poland, South Korea, and 
the USA (two articles). The majority of the articles (11 of 18) were 
published after 2016. Seventeen articles concerned oral health sta-
tus: four of these reported data from a clinical examination, seven 

reported subjective oral health data gathered from the participants, 
and six reported both clinical and subjective data. Three articles 
identified in the literature search concerned OHRQoL. Tables 1–3 
show an overview of the included articles.

3.3  |  Clinical oral findings

Ten of the eighteen included studies contained information on ob-
jective clinical oral findings. The sample sizes of examined individu-
als ranged from 64 to 302 participants, and clinical examinations 
were carried out by dental professionals. The articles reported data 
related to the number of teeth present; denture use; untreated car-
ies; gingivitis and periodontitis; abscesses; plaque and calculus; hy-
posalivation; and oral mucosal conditions such as atrophic glossitis, 

TA B L E  1  Characteristics of clinical oral health indicators for population of older adults above 65 identified in the included sources (n = 4)

Reference, year, country, 
design, data source Aim

Population of interest 
(N), age Results

Furuta et al,20 2018, 
Japan, Prospective 
cohort study, Clinical 
examination

To examine whether mortality 
is related to the number of 
teeth and swallowing function 
in dependent older Japanese 
individuals receiving HHCS

N = 259, mean age 85 Mean number of PT total sample 7.2 (SD 9.1)
Mean number of teeth for dentate 13.1 (SD 8.5)
≤9 teeth: 68%
Edentulous: 44.8%
Denture use: 68%
Dysphagia: 32%

Kaminska-Pikiewicz et al,21 
2017, Poland, Cross-
sectional study, Clinical 
examinationa

To assess the condition of oral 
mucosa in seniors residing in 
Lublin's Nursing Homes or in 
home care

N = 123, all above 
65 years, no 
further description 
of age

Pathological changes of oral mucosa: 34.96%
Atrophic glossitis: 49.84%
Candidiasis: 25.58%
Prosthetic inflammation of oral mucosa: 16.28%
Sublingual varices: 9.3%
Inflammation of corners of the mouth: 4.65%

Stromberg et al,11 2012, 
Sweden, Cross-
sectional study, Clinical 
examinationb

To investigate oral hygiene habits, 
clinical variables related to 
oral self-care and caries risk in 
elderly individuals living at home 
with moderate and substantial 
needs of HHCS

N = 151, mean age 
82.9 (Substantial 
need for support)

Mean number of PT 9.8 (95% CI 8.3–11.4)
High plaque scores: 42.7%
Mean number DFT 11.3 (95% CI 10.1–12.5)
Edentulous: 32.5%
Removable dentures: 55.6%
High mucosa scores: 22%
Xerostomia: 19.2%

N = 151, mean 
age 84.4 years 
(Moderate need 
for support)

Mean number of PT 11.7 (95% CI 10.1–13.3)
High plaque scores: 32%
Mean number DFT 12.9 (95% CI 11.6–14.3)
Edentulous: 31.8%
Removable dentures: 54.3%
High mucosa scores: 13.4%
Xerostomia: 19.9%

Tuuliainen et al,22 2020, 
Finland, Cross-
sectional study, Clinical 
examination

To describe oral health and oral 
hygiene in old home care clients 
and investigate how functional 
ability was associated with them

N = 269, mean age 
84.7 years

Mean number of PT 15.6 (SD 7.6)
≥1 DT: 30%
Root caries: 8%
Plaque: 77%
Plaque in at least 20% of teeth present: 74%
BOP in at least 25% of teeth examined: 75%
Edentulous: 46%
Dentures: 69%
Need denture repair: 58%

Abbreviations: BOP, bleeding on probing; CI, confidence interval; DFT, decayed and filled teeth; DT, decayed teeth; HHCS, home health care 
services; PT, present teeth; SD, standard deviation.
aOnly the subsample who are 65 years or older who were receiving HHCS at the time of study are included in this scoping review.
bSame patient sample as Stromberg et al.23
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TA B L E  2  Characteristics of subjective oral health indicators and OHRQoL for population of older adults above 65 years identified in the 
included sources (n = 8)

Reference, year, country, 
design, data source Aim

Population of 
interest (N), age Results

de Almeida Mello et al,28 2019, 
Belgium

To explore the longitudinal associations 
between oral health and general health

N = 8359, mean age 
81.2 years

Nonintact teeth: 13%a

Chewing difficulties: 11%
Dry mouth: 13.6%

Finland, Iceland, Germany, 
Italy, Netherlands

N = 2501, mean 
age 82.7 years

Nonintact teethb: 12.9%
Chewing difficulties: 11%
Dry mouth: 14.9%

New Zealand, Longitudinal 
cross-country database 
study (interRAI-HC), 
Database

N = 15 012, mean 
age 83 years

Nonintact teethb: 10.3%
Chewing difficulties: 10%
Dry mouth: 10.7%

Lee et al,29 2016, South Korea, 
Cross-sectional study, 
Interview survey

To identify the prevalence of xerostomia and 
related factors among low-income older 
adults in South Korea

N = 9840, range 
65–85 years

Dentures: 48%
Complains on poor fit of dentures: 43%
Gum bleeding or pain during the past 

year: 29%
Chewing discomfort due to dental or 

periodontal problems: 76%
Difficulty eating or chewing solid foods 

when compared to the previous 
6 months: 26%

Difficulty in swallowing liquids: 16%
Xerostomia: 40%

Miura et al,30 2010, Japan, 
Cross-sectional study 
(GOHAI), Self-reported 
questionnaire

To identify physical, mental, and caregiving 
factors that influence quality of life among 
frail elderly individuals residing in the 
community with their family

N = 100, mean age 
83.98 years

Mean GOHAI score 48.59 (SD 12.76)
OHRQoL was significantly related to 

dysphagia risk and communication 
activities of daily living

Nihtila et al,31 2019, Finland, 
Intervention study, 
Interview

To examine the effectiveness of tailored 
xerostomia and nutritional 6-month 
interventions on xerostomia among home 
care clients aged 75 years or over who were 
malnourished or at risk of malnutrition

N = 216, mean age 
84 years

Edentulous: 47%
Xerostomia: 57.4%

Saunders and Friedman,16 
2007, USA, Cross-sectional 
study, Interview survey

To present descriptive information on oral 
health and oral health care of community-
dwelling elderly persons with disabilities 
who are living at home

N = 641, mean age 
79.1 years

25 or more teeth: 12%
Dentures: 77.4%
Edentulous: 57%
Frequently feeling of dry mouth: 58.8%
Frequently trouble with swallowing 

food because of dryness of mouth: 
16%

Jaw pain: 5.2%
Sometime experience of burning 

sensations in their mouth or tongue: 
6.1%

Need for dental treatment: 40%
Xerostomia: 58.8%

Schluter et al,32 2020, New 
Zealand, Cross-sectional 
database study and 
longitudinal secondary 
data analysis (interRAI-HC), 
Databaseb

To describe the oral health status and dental 
service use of older adults with complex 
needs living within the community and 
aged residential care facility settings, and 
to determine associations between dental 
service utilisation and sociodemographic 
variables

N = 97 229, average 
age 81.9 years

Nonintact natural teethb: 9.3%
Dentures: 65.1%
Chewing difficulties: 12.4%

Soini et al,33 2004, Finland, 
Cross-sectional study, 
Interview survey

To assess the risk of malnutrition among 
elderly people living at home and receiving 
regular home-care services using the Mini-
Nutritional Assessment and to study the 
characteristics of the instrument in this 
patient group

N = 178, age range 
75–94 years

Dry mouth: 58%
Chewing and swallowing problems: 

36%

(Continues)
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candidiasis of the mouth, prosthetic-related inflammation of the oral 
mucosa, denture stomatitis, and ulcers. The number of teeth pre-
sent, the prevalence of edentulism, and the use of dentures were the 
most commonly reported conditions.

Eight articles reported the prevalence of edentulism.11,14,20,22,24-27 
The proportion of edentulous individuals ranged from 24% to 67%, 
but the majority of the articles reported that fewer than 50% of older 
adults receiving HHCS were edentulous.11,14,20,22,25-27 Dentate older 
adults had on average 10–16 teeth11,20,22,24-27; however, two studies 
reported that the majority of their participating older adults had ≤9 
present teeth.20,27 Furthermore, most of the older adults who were 
edentulous had complete dentures, and only a small proportion had 
no dentures.14,22,24,25 For dentate older adults, at least 40% had par-
tial dentures in addition to natural dentition.11,22,24 When the quality 
of dentures was assessed, as many as 58% of older adults with com-
plete or partial dentures needed denture repair14,22,26 or had den-
ture stomatitis (prosthetic-related inflammation of oral mucosa).21,24

Four studies reported a high prevalence of untreated caries 
or a high mean number of decayed teeth in older adults receiving 
HHCS,11,14,22,26 while Hoeksema et al14 reported that 44% of partic-
ipants had at least one fractured tooth. Few studies presented data 
on gingival and periodontal conditions11,14,21,22,24 or on plaque11,22,24 
and calculus levels.24 The available data showed a high prevalence of 
plaque (35%–77%)11,22,24,25 and deep (≥5 mm) periodontal pockets 
(64%).14 Hyposalivation was addressed by two articles, which re-
ported that the prevalence was 20% and 53%.11,24 In addition, some 
studies also reported the following oral health indicators: oral mu-
cosal conditions of atrophic glossitis, candidiasis, prosthetic-related 
inflammation of the oral mucosa, denture stomatitis, ulcers, and ab-
scesses (see Tables 1 and 3 for further details).11,21,24

3.4  |  Subjective oral findings

Subjective oral health parameters were assessed and reported by 
10 of the 18 included sources. The articles examining subjective oral 
health status reported both oral conditions (self-reported number of 
teeth and dentures) and oral symptoms, such as xerostomia, chew-
ing and swallowing problems, gum bleeding, burning sensations, and 
pain (Tables 2 and 3 for further details).

Saunders and Friedman16 found that 43% of the older adult 
participants reported having no natural teeth, while 12% had 25 or 

more teeth. de Almeida Mello et al28 reported that 10%–13% of the 
study participants complained of broken, fragmented, or loose nat-
ural teeth. Dentures were common among older adults in four of 
the studies,16,29,31,32 and in one study, 43% of the participants com-
plained about the poor fit of their dentures.29

Xerostomia was one of the most frequently reported symptoms: 
the reported prevalence varied from 11% to 60% among the differ-
ent studies, and five of seven articles reported that more than 50% 
of the participants complained of xerostomia.16,24,31,33,34 Chewing 
and swallowing problems were also commonly reported, albeit it at a 
lower prevalence compared to xerostomia. de Almeida Mello et al28 
found that 10%–11% of older adults had difficulty chewing; how-
ever, the majority of studies reported a prevalence rate for chewing 
and swallowing problems of around 30%.16,24,29,32,33 Two articles 
reported that older adults seemed to experience difficulty chewing 
and swallowing due to dental or periodontal problems that resulted 
in discomfort while eating and drinking.29,32 The self-reported symp-
toms of gum bleeding, pain, and burning sensations were seldom re-
ported and at a relatively low prevalence.16,29,32

3.5  |  OHRQoL of older adults receiving home 
health care service

Three articles assessed the OHRQoL of older adults receiving 
HHCS; one of the studies used the Oral Health Impact Profile 
Instrument (OHIP-14), and the other two used the Geriatric Oral 
Health Assessment Index (GOHAI).14,23,30 All of the studies reported 
that the OHRQoL of older adults receiving HHCS was relatively 
good. Hoeksema et al14 used the OHIP-14 to compare OHRQoL 
between edentulous older adults and those with remaining teeth; 
the latter group had a lower OHIP-14 median score (a score of 1) 
compared to the former group (a score of 4), reflecting that older 
adults with remaining teeth had significantly better OHRQoL than 
edentulous older adults. Using GOHAI to measure OHRQoL (where 
a higher score reflects better OHRQoL), Stromberg et al23 reported 
mean index scores of 56 (out of 60) for homebound older adults with 
substantial need of support and mean index scores of 57 (out of 60) 
for homebound older adults with moderate need of support, despite 
medical and oral health indicators being similar in the two groups. 
Stromberg et al23 also reported that older adults with substantial 
needs for supportive care had a lower OHRQoL than older adults 

Reference, year, country, 
design, data source Aim

Population of 
interest (N), age Results

Viljakainen et al,34 2016, 
Finland, Cross-sectional 
study, Interview surveyc

To examine drug use and other factors 
associated with xerostomia in home care 
clients aged 75 years or older

N = 270, Mean age 
84.5 years

Xerostomia in general: 55.6%
Occasional xerostomia: 43.8%
Continuous xerostomia: 12.4%

Abbreviations: GOHAI, Geriatric Oral Health Assessment Index; HHCS, home health care services; OHRQoL, oral health-related quality of life.
aNonintact teeth refer to broken, fragmented, or loose natural teeth.
bOnly the subsample who are 65 years or older who were receiving HHCS at the time of study are included in this scoping review.
cSame patient sample as Tuuliainen et al.27

TA B L E  2  (Continued)
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TA B L E  3  Characteristics of clinical and subjective oral health indicators and OHRQoL for the populations of older adults identified in the 
included sources (n = 6)

Reference, year, country, 
design, data source Aim

Population of 
interest (N), age Results

Gluzman et al,26 2013, USA, 
Descriptive study (GOHAI), 
Clinical examination and 
interview surveya,b

To assess the oral health status, 
dental utilisation, and dental 
needs of homebound elderly 
care patients

N = 14, age range 
65–74 years

Mean number of PT: 14 (SD 7.88)
Mean number of DT: 2.29 (SD 2.09)
Mean number of MT: 18 (SD 7.77)
Mean number of FT: 3.79 (SD 4.81)

N = 26, age range 
75–84 years

Mean number of PT: 11.54 (SD 6.55)
Mean number of DT: 3 (SD 3.92)
Mean number of MT: 20.46 (SD 6.55)
Mean number of FT: 3.19 (SD 3.89)

N = 42, age 85 
and older

Mean number of PT: 14.1 (SD 7.66)
Mean number of DT: 3.31 (SD 3.3)
Mean number of MT: 17.9 (SD 7.66)
Mean number of FT: 5.57 (SD 5.86)

Hoeksema et al,14 2018, 
Netherlands, Cross-
sectional study (OHIP-14), 
Clinical examination and 
interview survey

To assess oral health, health, 
and QoL of care-dependent 
community-living older people 
with and without remaining 
teeth who recently received 
formal HHCS

N = 103, median 
age 79 years

Remaining PT: 38%
Caries, fractured teeth, or periodontal disease: 77%
Caries (cavities): 53%
Fractured teeth: 44%
Periodontal pockets ≥5 mm: 64%
Edentulous with complete dentures: 62%
50% of the edentulous had poorly fitting upper 

dentures, 30% had poorly fitting lower dentures, 
and 2 participants had no dentures

Median OHIP-14: 3 (interquartile range 1–6)
Participants with remaining teeth had significantly 

better OHRQoL (OHIP-14) than edentulous 
participants

Nihtila et al,25 2017, Finland, 
Intervention study 
(subjective—xerostomia), 
Clinical examination and 
interview survey

To investigate the effectiveness 
of a tailored preventive oral 
health intervention among 
home care clients aged 
75 years or over

N = 151, mean 
age 84.4 years

(Intervention 
group)

Dentate subjects: 60.3%
Mean number of PT: 16.7 (SD 7.8)
Mean number PT with plaque: 9.5 (SD 8.9)
Functional dentition (≥20 teeth): 41.8%
Removable denture: 39.1%
Partial removable denture: 30.5%
Occasional xerostomia: 48.3%
Continuous xerostomia: 7.9%

N = 118, mean 
age 84.7 years

(Control group)

Dentate subjects: 47.5%
Mean number of PT: 13.6 (SD 7.2)
Mean number PT with plaque: 9.2 (SD 7.5)
Functional dentition (≥20 teeth): 24.1%
Full removable denture: 47.4%
Partial removable denture: 22.9%
Occasional xerostomia: 36.4%
Continuous xerostomia: 18.6%

Soini et al,24 2003, Finland, 
Cross-sectional study 
(subjective xerostomia, 
chewing and swallowing 
problems), Clinical 
examination and interview 
survey

To describe the oral health of 
adults who are considered 
among the “frail elderly” 
and who are receiving 
HHCS; to determine their 
nutritional status using the 
Mini-Nutritional Assessment; 
to assess the relationship 
between oral health and Mini-
Nutritional Assessment score

N = 51, mean age 
83.7 years

Dentate: 33%
Mean number of PT: 10.59 (SD 6.92)
DT: 14%
Plaque: 35%
Gingivitis: 29%
Calculus: 24%
Denture stomatitis: 16%
Ulcers: 10%
Abscesses: 12%
Edentulous: 67%
Complete dentures: 51%
Non-functional prostheses: 39%
Unstimulated hyposalivation: 47%
Stimulated hyposalivation: 53%
Clinical signs of dry mouth: 48%
Complains of xerostomia: 60%
Chewing and swallowing problems: 29%

(Continues)
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with moderate needs for supportive care, despite medical and oral 
health indicators being similar in the two groups. In addition, Miura 
et al30 found that OHRQoL was significantly related to dysphagia 
risk and communication activities of daily living.

3.6  |  Association between OHRQoL and clinical or 
subjective oral health status

Two of the included studies reported an association between 
OHRQoL and clinical or subjective oral health status.14,23 
Consistent with Hoeksema et al,14 Stromberg et al23 found that 
OHRQoL showed the strongest correlation to the total number of 
teeth and in particular to specific questions that dealt with chew-
ing capacity.

4  |  DISCUSSION

The present scoping review summarised the literature on clinical 
and subjective oral health indicators among older adults receiving 
HHCS. Eighteen articles were identified for inclusion, indicating that 
the knowledge related to oral health in older adults receiving care 
assistance at home is limited. The included studies reported a vari-
ety of clinical and subjective oral health indicators, indicating a lack 
of standardised measurements of oral diseases among older adults 
with substantial care needs.

4.1  |  Clinical and subjective oral health status in 
older adults receiving HHCS

Findings from the present review showed that only one-third of 
the eighteen studies presented clinical data on caries or periodon-
tal conditions in older adult populations receiving HHCS. However, 
based on findings reporting high prevalence of untreated caries, 
deep periodontal pockets (>5 mm), high plaque scores, bleeding on 
probing, and gingivitis, it could be suggested that adults receiving 
home health care have poor oral health status and that they have 
substantial needs for dental treatment and for better daily oral hy-
giene measures.

Prevalence of edentulism and number of present teeth were the 
most-often reported findings in the included studies. Although the 
occurrence of edentulism in the general population has decreased 
over the last decades,35,36 the prevalence of edentulism and den-
tures remained high among older adults receiving HHCS.

Furthermore, three of the studies assessing quality of prostheses 
reported high proportions of older adults receiving HHCS who had 
non-functional or poorly fitting prostheses14,24 or were in need of 
denture repair.22 Thus, greater emphasis on ensuring adequate qual-
ity of prostheses is required among both dental professionals and 
professionals working in HHCS.

Between 33% and 60% of the older adults in the included stud-
ies had some natural teeth, with reported averages of 10–16 teeth 
present. According to the concept of shortened dental arch, re-
taining 20 teeth and functional occlusal contacts are necessary to 

Reference, year, country, 
design, data source Aim

Population of 
interest (N), age Results

Stromberg et al,23 2013, 
Sweden, Cross-sectional 
study (GOHAI), Clinical 
examination and interview 
surveyc

To describe the OHRQoL in 
homebound elderly dependent 
on moderate and substantial 
supportive care for daily living

N = 151, age 
range 66–
100 years 
(Substantial 
need of 
support)

Median GOHAI score: 56
DT, root remnants, and dry mouth were negatively 

associated with GOHAI

N = 151, age 
range 66–
98 years 
(Moderate 
need of 
support)

Median GOHAI score: 57

Tuuliainen et al,27 2020, 
Finland, Intervention study 
(subjective—xerostomia) 
Clinical examination and 
interview surveyd

To investigate the associations of 
frailty status with oral cleaning 
habits and oral hygiene 
among home care clients aged 
75 years and over

N = 231, mean 
age 84.4 years

Mean number of PT: 7.6 (SD 9.3) for frail and 11.2 
(10.3) for non-frail

≥1 DT: 35.1% for frail and 28.1% for non-frail
Edentulous: 48.3% of frail and 33.2% of non-frail
Occasional or continuous xerostomia: 55.4%

Abbreviations: DT, decayed teeth; FT, filled teeth; GOHAI, Geriatric Oral Health Assessment Index; HHCS, home health care services; MT, missing 
teeth; OHRQoL, oral health-related quality of life; PT, present teeth; SD, standard deviation.
aSame patient sample as Stromberg et al.11

bSame patient sample as Viljakainen et al.34

cThe study used GOHAI, but GOHAI scores are not reported. However, over 50% of the participants stated that they “often or always” had problems 
with 10 of the 12 oral health problem areas that comprise the GOHAI Questionnaire.
dOnly the subsample who were 65 years or older and who were receiving HHCS at the time of the study are included in this scoping review.

TA B L E  3  (Continued)
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maintain adequate chewing function; thus, it might be questioned 
whether the numbers of remaining teeth were too low to ensure 
this function.

Available evidence from Japan suggests that adults over 
80 years who retain functional dentition present more favourable 
oral and general health indicators, including activities of daily life 
and cumulative survival rate.37 Although retaining natural teeth 
may lead to better oral health and OHRQoL, preserving natural 
teeth in functionally dependent and frail older adults may pose 
a challenge, given their decreasing ability to perform oral self-
care. Specifically, high plaque and calculus scores were reported 
in several of the studies included in the present review, indicat-
ing that oral hygiene in older adults receiving HHCS is inadequate 
and that a greater focus is needed on daily oral care in this group. 
Hoeksema et al14 reported that 53% of older adults have poor oral 
hygiene; furthermore, Tuuliainen et al27 reported that only 52.7% 
of frail participants brushed their teeth two or more times per day. 
Thus, caregivers involved in HHCS should place greater focus on 
daily oral care and consider providing assistance, when necessary, 
especially since Ek et al38 found that oral health is a neglected part 
of nursing care. Additionally, studies that assessed oral mucosal 
conditions11,21,24 found pathological changes of oral mucosa in up 
to one-third of older adults, further emphasising the importance 
of follow-ups and regular dental examinations for older adults re-
ceiving HHCS.

Xerostomia, chewing difficulties, and swallowing problems were 
the most frequently reported oral symptoms in the included studies. 
While symptoms of dry mouth may lead to substantial discomfort 
and reduced quality of life,39 a diminished ability to chew and swal-
low may also have a substantial impact on the nutritional status of 
older adults.34 The prevalence of xerostomia symptoms in the in-
cluded studies was somewhat higher than clinical data on hyposal-
ivation. One possible explanation for the reported differences may 
be that xerostomia was assessed differently and that the popula-
tions of older adults in the studies were heterogeneous. Moreover, it 
has been suggested that due to the complex aetiology of xerostomia, 
the correlation between xerostomia and hyposalivation is relatively 
low.40 In addition to the amount of unstimulated and stimulated 
saliva, the quality of the saliva and the ability to lubricate mucosal 
surfaces may play important roles in the subjective symptoms of dry 
mouth.40

Both clinical and subjective findings from the present review re-
veal substantial treatment needs and a lack of adequate daily oral 
care among older adults receiving HHCS. One possible explanation 
for this might be a lack of access to regular dental care, which is 
supported by some included articles' reports of information about 
dental visiting habits among older adults receiving HHCS. For exam-
ple, Schluter et al32 reported that only 25.3% of the participants in 
their study had received a dental examination within recent years. 
Furthermore, absent or inadequate daily oral care and poor oral hy-
giene might a contributing factor to poor oral health among older 
adults receiving HHCS.

4.2  |  OHRQoL of older adults receiving home 
health care services and the association between 
OHRQoL and clinical or subjective oral health status

Only three studies focused on OHRQoL among older adults receiv-
ing HHCS, and the number of participants in the included studies 
were small. The impact of poor oral health on the OHRQoL of older 
adults in the general population has been shown by some interna-
tional studies4,41–43; however, evidence regarding OHRQoL among 
older adults receiving HHCS is rather limited. The three studies 
presented in this scoping review showed that the OHRQoL of older 
adults receiving HHCS is relatively good, despite the high prevalence 
of oral diseases and participants' care needs.14,24,31 This could be ex-
plained by the findings of Tkatch et al,44 which revealed that older 
adults with multiple chronic conditions perceived their overall health 
as good, as they had found this to be a coping mechanism for their 
conditions and/or disabilities.

Furthermore, one of the included studies proposed that the high 
OHRQoL among older adults receiving HHCS might be a result of 
the group's expectations, since OHRQoL is a subjective measure.23 
This is in line with other studies that have shown that high OHRQoL 
might reflect changes in expectations that occur with increasing 
age: older subjects are often more satisfied with their OHRQoL 
than younger age groups, regardless of their oral health status.45-47 
The studies included in this scoping review were conducted in high-
income countries (the Netherlands, USA, Japan, and Sweden) and 
included participants with different age ranges.14,23,30 Factors such 
as cultural background, age, gender, socioeconomic status, and de-
gree of care required can have an impact on the OHRQoL,10,48,49 
and generalizability of findings from the present review is limited to 
similar settings.

Consistent with the results of this scoping review, other studies 
have also found that remaining teeth can promote higher OHRQoL, 
independent of older adults' care needs.10,46,50 Overall, the scoping 
review revealed a knowledge gap regarding the oral health of older 
adults receiving HHCS and indicated a need for further examination 
of how oral health affects their OHRQoL.

4.3  |  Strengths and limitations

The literature search identified 18 sources that met the inclusion cri-
teria in the screening. The decision to only include literature written 
in Norwegian, Swedish, Danish, and English may have had an impact 
on the number of sources included, as there may be relevant sources 
published in other languages that were not identified. Substantial 
disparities in how the clinical and subjective oral health status pa-
rameters were assessed and reported in the included articles made 
it challenging to compile the findings. As all included studies were 
conducted in high-income countries with established home health 
care service programmes, the generalizability of the findings outside 
these settings is rather limited.
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Although older adults receiving HHCS is a rapidly growing pop-
ulation group that faces increased tooth retention and oral dis-
ease risks, this group is often underrepresented in epidemiological 
studies of the general population. The results highlight a need for 
greater emphasis on oral conditions of care-dependent older adults 
living at home and for including oral health assessments and advice 
from dental professionals into the multidisciplinary conversation. 
Furthermore, standardised oral health assessment tools need to be 
developed for older adults receiving HHCS, and greater emphasis 
is needed on inter-professional collaboration and care plans that 
focus on maintenance of and support for daily oral care and the pre-
vention of oral diseases, with the broader goal of improving general 
health.51,52

5  |  CONCLUSION

Overall, this scoping review mapping the literature on oral health 
status and OHRQoL in older adults above 65 years who receive 
HHCS shows that the topics have not been highly explored in the re-
search studies conducted (mostly) in northern and western Europe.

The available studies reveal substantial treatment needs and a 
lack of adequate daily oral care among older adults above 65 years 
who receive HHCS. Although few studies in this review reported on 
OHRQoL, oral conditions have a substantial impact on daily activi-
ties, as oral symptoms related to dry mouth and chewing problems 
were prevalent.

AUTHOR CONTRIBUTIONS
Silje Havrevold Henni wrote the first draft of the manuscript and led 
the review process. All the authors determined the design and focus 
of the study. Silje Havrevold Henni, Rasa Skudutyte-Rysstad and 
Ewa A. Szyszko Hovden were involved in protocol development and 
literature search. Silje Havrevold Henni, Rasa Skudutyte-Rysstad 
and Ewa A. Szyszko Hovden conducted the screening of the sources 
and data extraction. All authors reviewed and edited the manuscript 
and approved the final version of the manuscript.

ACKNOWLEDG EMENTS
We would like to thank Hilde Iren Flaatten, Medical Librarian, 
University of Oslo Medical Library for her contribution to the litera-
ture search. The research was funded by a grant from The Research 
Council of Norway, Project number 301517. A CC BY or equivalent 
licence is applied to any Author Accepted Manuscript (AAM) version 
arising from this submission, in accordance with the grant's open ac-
cess conditions.

CONFLIC TS OF INTERE S T
The authors declare that they have no conflict of interests.

DATA AVAIL ABILIT Y S TATEMENT
The data that supports the findings of this study are available in the 
supplementary material of this article.

ORCID
Silje Havrevold Henni   https://orcid.org/0000-0002-9309-8726 

R E FE R E N C E S
	 1.	 World Health Organization. Ageing and Health [Internet]. World 

Health Organization; 2018. Accessed August 2, 2022. https://
www.who.int/news-room/fact-sheet​s/detai​l/agein​g-and-health

	 2.	 World Health Organization. World Report on Ageing and Health. 
World Health Organization; 2015.

	 3.	 Petersen PE, Yamamoto T. Improving the oral health of older peo-
ple: the approach of the WHO Global Oral Health Programme. 
Community Dent Oral Epidemiol. 2005;33(2):81-92.

	 4.	 Czwikla J, Herzberg A, Kapp S, et al. Home care recipients have 
poorer oral health than nursing home residents: results from two 
German studies. J Dent. 2021;107:103607.

	 5.	 Report to the Storting No. 47 (2008–2009). Samhandlingsreformen: 
Rett Behandling – på Rett Sted – Til Rett Tid [the Coordination 
Reform – Proper Treatment – at the Right Place and Right Time]. 
Oslo: Norwegian Ministry of Health and Care Services.

	 6.	 Gautun H, Syse A. Earlier hospital discharge: a challenge for 
Norwegian municipalities. Nordic J Soc Res. 2017;8. doi:10.7577/
njsr.2204

	 7.	 Irani M, Dixon M, Dean JD. Care closer to home: past mistakes, 
future opportunities. J R Soc Med. 2007;100(2):75-77.

	 8.	 Badewy R, Singh H, Quinonez C, Singhal S. Impact of poor oral 
health on community-dwelling seniors: a scoping review. Health 
Serv Insights. 2021;14:1178632921989734.

	 9.	 U. S. Department of Health Human Services Oral Health 
Coordinating Committee. U.S. Department of Health and Human 
Services oral health strategic framework, 2014–2017. Public Health 
Rep. 2016;131(2):242-257.

	10.	 van de Rijt LJM, Stoop CC, Weijenberg RAF, et al. The influence of 
oral health factors on the quality of life in older people: a system-
atic review. Gerontologist. 2020;60(5):e378-e394.

	11.	 Stromberg E, Hagman-Gustafsson ML, Holmen A, Wardh I, Gabre P. 
Oral status, oral hygiene habits and caries risk factors in home-dwelling 
elderly dependent on moderate or substantial supportive care for 
daily living. Community Dent Oral Epidemiol. 2012;40(3):221-229.

	12.	 Hänsel Petersson G, Fure S, Bratthall D. Evaluation of a computer-
based caries risk assessment program in an elderly group of individ-
uals. Acta Odontol Scand. 2003;61(3):164-171.

	13.	 Hakeem FF, Bernabe E, Sabbah W. Association between oral 
health and frailty: a systematic review of longitudinal studies. 
Gerodontology. 2019;36(3):205-215.

	14.	 Hoeksema AR, Peters LL, Raghoebar GM, Meijer HJA, Vissink A, 
Visser A. Health and quality of life differ between community living 
older people with and without remaining teeth who recently re-
ceived formal home care: a cross sectional study. Clin Oral Investig. 
2018;22(7):2615-2622.

	15.	 Naess G, Kirkevold M, Hammer W, Straand J, Wyller TB. Nursing 
care needs and services utilised by home-dwelling elderly with 
complex health problems: observational study. BMC Health Serv 
Res. 2017;17(1):645.

	16.	 Saunders R, Friedman B. Oral health conditions of community-
dwelling cognitively intact elderly persons with disabilities. 
Gerodontology. 2007;24(2):67-76.

	17.	 Grimsmo A. The Norwegian care coordination reform - what now? 
Tidsskr nor Laegeforen. 2015;135(17):1528.

	18.	 Peters MD, Godfrey CM, Khalil H, McInerney P, Parker D, Soares 
CB. Guidance for conducting systematic scoping reviews. Int J Evid 
Based Healthc. 2015;13(3):141-146.

	19.	 Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. 
Rayyan-a web and mobile app for systematic reviews. Syst Rev. 
2016;5(1):210.

https://orcid.org/0000-0002-9309-8726
https://orcid.org/0000-0002-9309-8726
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://doi.org/10.7577/njsr.2204
https://doi.org/10.7577/njsr.2204


    |  11HENNI et al.

	20.	 Furuta M, Takeuchi K, Adachi M, et al. Tooth loss, swallowing dys-
function and mortality in Japanese older adults receiving home 
care services. Geriatr Gerontol Int. 2018;18(6):873-880.

	21.	 Kaminska-Pikiewicz K, Chalas R, Bachanek T. The condition of oral 
mucosa in the elderly (over 65 years) of Lublin. Curr Issues Pharm 
Med Sci. 2017;30(1):39-42.

	22.	 Tuuliainen E, Autonen-Honko Nen K, Nihtila A, et al. Oral health 
and hygiene and Association of Functional Ability: a cross-
sectional study among old home care clients. Oral Health Prev Dent. 
2020;18(1):253-262.

	23.	 Stromberg E, Holmen A, Hagman-Gustafsson ML, Gabre P, Wardh 
I. Oral health-related quality-of-life in homebound elderly depen-
dent on moderate and substantial supportive care for daily living. 
Acta Odontol Scand. 2013;71(3–4):771-777.

	24.	 Soini H, Routasalo P, Lauri S, Ainamo A. Oral and nutritional status 
in frail elderly. Spec Care Dentist. 2003;23(6):209-215.

	25.	 Nihtila A, Tuuliainen E, Komulainen K, et al. Preventive oral 
health intervention among old home care clients. Age Ageing. 
2017;46(5):846-851.

	26.	 Gluzman R, Meeker H, Agarwal P, et al. Oral health status and 
needs of homebound elderly in an urban home-based primary care 
service. Spec Care Dentist. 2013;33(5):218-226.

	27.	 Tuuliainen E, Nihtila A, Komulainen K, et al. The association of 
frailty with oral cleaning habits and oral hygiene among elderly 
home care clients. Scand J Caring Sci. 2020;34(4):938-947.

	28.	 de Almeida MJ, Tran TD, Krausch-Hofmann S, et al. Cross-country 
validation of the association between oral health and general 
health in community-dwelling older adults. J Am Med Dir Assoc. 
2019;20(9):1137-1142.e2.

	29.	 Lee YS, Kim HG, Moreno K. Xerostomia among older adults with low 
income: nuisance or warning? J Nurs Scholarsh. 2016;48(1):58-65.

	30.	 Miura H, Yamasaki K, Morizaki N, Moriya S, Sumi Y. Factors influ-
encing oral health-related quality of life (OHRQoL) among the frail 
elderly residing in the community with their family. Arch Gerontol 
Geriatr. 2010;51(3):e62-e65.

	31.	 Nihtila A, Tuuliainen E, Komulainen K, et al. The combined effect 
of individually tailored xerostomia and nutritional interventions on 
dry mouth among nutritionally compromised old home care clients. 
Gerodontology. 2019;36(3):244-250.

	32.	 Schluter PJ, Askew DA, McKelvey VA, Jamieson HA, Lee M. Oral 
health among older adults with complex needs living in the commu-
nity and in aged residential care facilities within New Zealand. J Am 
Med Dir Assoc. 2020;22:1177-1183.e1.

	33.	 Soini H, Routasalo P, Lagstrom H. Characteristics of the mini-
nutritional assessment in elderly home-care patients. Eur J Clin Nutr. 
2004;58(1):64-70.

	34.	 Viljakainen S, Nykanen I, Ahonen R, et al. Xerostomia among 
older home care clients. Community Dent Oral Epidemiol. 
2016;44(3):232-238.

	35.	 Al-Rafee MA. The epidemiology of edentulism and the as-
sociated factors: a literature review. J Family Med Prim Care. 
2020;9(4):1841-1843.

	36.	 Tonetti MS, Bottenberg P, Conrads G, et al. Dental caries and peri-
odontal diseases in the ageing population: call to action to protect 
and enhance oral health and well-being as an essential component 
of healthy ageing - consensus report of group 4 of the joint EFP/
ORCA workshop on the boundaries between caries and periodon-
tal diseases. J Clin Periodontol. 2017;44(Suppl 18):S135-S144.

	37.	 Yamanaka K, Nakagaki H, Morita I, Suzaki H, Hashimoto M, Sakai 
T. Comparison of the health condition between the 8020 achievers 
and the 8020 non-achievers. Int Dent J. 2008;58(3):146-150.

	38.	 Ek K, Browall M, Eriksson M, Eriksson I. Healthcare providers' ex-
periences of assessing and performing oral care in older adults. Int 
J Older People Nurs. 2018;13(2):e12189.

	39.	 Ying Joanna ND, Thomson WM. Dry mouth - an overview. Singapore 
Dent J. 2015;36:12-17.

	40.	 Diep MT, Jensen JL, Skudutyte-Rysstad R, et al. Xerostomia and hy-
posalivation among a 65-yr-old population living in Oslo, Norway. 
Eur J Oral Sci. 2021;129(1):e12757.

	41.	 Ortiz-Barrios LB, Granados-Garcia V, Cruz-Hervert P, Moreno-
Tamayo K, Heredia-Ponce E, Sanchez-Garcia S. The impact of poor 
oral health on the oral health-related quality of life (OHRQoL) in 
older adults: the oral health status through a latent class analysis. 
BMC Oral Health. 2019;19(1):141.

	42.	 Griffin SO, Jones JA, Brunson D, Griffin PM, Bailey WD. Burden of 
oral disease among older adults and implications for public health 
priorities. Am J Public Health. 2012;102(3):411-418.

	43.	 Wong FMF, Ng YTY, Leung WK. Oral health and its associated fac-
tors among older institutionalized residents—a systematic review. 
Int J Environ Res Public Health. 2019;16(21):4132.

	44.	 Tkatch R, Musich S, MacLeod S, et al. A qualitative study to exam-
ine older adults' perceptions of health: keys to aging successfully. 
Geriatr Nurs. 2017;38(6):485-490.

	45.	 Carr AJ, Gibson B, Robinson PG. Measuring quality of life: is 
quality of life determined by expectations or experience? BMJ. 
2001;322(7296):1240-1243.

	46.	 Astrom AN, Haugejorden O, Skaret E, Trovik TA, Klock KS. Oral 
impacts on daily performance in Norwegian adults: the influence of 
age, number of missing teeth, and socio-demographic factors. Eur J 
Oral Sci. 2006;114(2):115-121.

	47.	 MacEntee MI, Hole R, Stolar E. The significance of the mouth in old 
age. Soc Sci Med. 1997;45(9):1449-1458.

	48.	 Steele JG, Sanders AE, Slade GD, et al. How do age and tooth 
loss affect oral health impacts and quality of life? A study com-
paring two national samples. Community Dent Oral Epidemiol. 
2004;32(2):107-114.

	49.	 WHOQOL Group. The World Health Organization quality of life 
assessment (WHOQOL): position paper from the World Health 
Organization. Soc Sci Med. 1995;41(10):1403-1409.

	50.	 Astrom AN, Haugejorden O, Skaret E, Trovik TA, Klock KS. Oral im-
pacts on daily performance in Norwegian adults: validity, reliability 
and prevalence estimates. Eur J Oral Sci. 2005;113(4):289-296.

	51.	 Gonsalves WC, Wrightson AS, Henry RG. Common oral conditions 
in older persons. Am Fam Physician. 2008;78(7):845-852.

	52.	 Lauritano D, Moreo G, Della Vella F, et al. Oral health status and 
need for oral care in an aging population: a systematic review. Int J 
Environ Res Public Health. 2019;16(22):4558.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.

How to cite this article: Henni SH, Skudutyte-Rysstad R, 
Ansteinsson V, Hellesø R, Hovden EAS. Oral health and oral 
health-related quality of life among older adults receiving 
home health care services: A scoping review. Gerodontology. 
2022;00:1-11. doi: 10.1111/ger.12649

https://doi.org/10.1111/ger.12649

	Oral health and oral health-­related quality of life among older adults receiving home health care services: A scoping review
	1|INTRODUCTION
	1.1|Objectives

	2|METHODS
	2.1|Inclusion criteria
	2.2|Search strategy
	2.3|Study screening and selection
	2.4|Data extraction

	3|RESULTS
	3.1|Literature search and screening process
	3.2|Characteristics of included sources of evidence
	3.3|Clinical oral findings
	3.4|Subjective oral findings
	3.5|OHRQoL of older adults receiving home health care service
	3.6|Association between OHRQoL and clinical or subjective oral health status

	4|DISCUSSION
	4.1|Clinical and subjective oral health status in older adults receiving HHCS
	4.2|OHRQoL of older adults receiving home health care services and the association between OHRQoL and clinical or subjective oral health status
	4.3|Strengths and limitations

	5|CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICTS OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


