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Objectives

To describe the oral health status of a sample of older adults residing in nursing homes in
Northern Ireland (NI). A secondary objective was to explore associations between a
number of oral health parameters and cognitive impairment for a subgroup of the study
population.

Background

Care home residents are frequently excluded from national oral health surveys, resulting
in limited epidemiological data to inform service planning. The population of Northern
Ireland is ageing, and life expectancy is increasing. With older people now retaining their
natural teeth into older age service providers and policymakers should be aware of the
oral health status of this population group.

Methods

A retrospective epidemiological analysis of oral health assessment records collected
between 31 January 2019 and 31 January 2020 across two Health and Social Care (HSC)
Trusts within Northern Ireland was undertaken.

Results

Data were available for 1,477 residents (mean age 83.1 years; 67.1% female). Overall,
67.3% were dentate. Among dentate residents, 29.0% had active carious lesions and
35.8% of all residents had retained roots in situ. Poor oral hygiene was recorded in 56.3%
of dentate residents. Increasing age was significantly associated with reduced odds of
being dentate (OR 0.73 per 10-year increase; p=0.017). In the cognitive impairment
subgroup (n=381), no significant associations were observed between cognitive status and
caries, retained roots, or number of teeth. The only variable positively associated with
cognitive impairment in multivariate analysis was the number of fractured teeth (OR
0.55; p=0.026).

Conclusions

A high burden of untreated dental disease exists among nursing home residents in
Northern Ireland. The majority have retained natural teeth, thus increasing their
preventive and restorative care needs. Strategic workforce planning, preventive
programmes, and enhanced access to dental services are required to address unmet need
in this vulnerable care dependent population.

INTRODUCTION cant implications for the provision of oral health, as a pro-
portion of the ageing population will be dependent on oth-
ers for care provision.

The oral health needs of the care-dependent population
have changed dramatically over the last few decades.23 Dry
mouth, chewing problems and swallowing difficulties are
now commonly seen in vulnerable older people. Care for

Population ageing in Northern Ireland (NI) is accelerating,
with individuals aged >65 years currently representing ap-
proximately one-sixth of the population, and this propor-
tion projected to increase substantially over the next 25
years.! These changing age demographics will have signifi-
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this group in the past encompassed more straightforward
plans, to include mechanical plaque removal and cleaning
of complete dentures. Now the retention of natural teeth
in older people is becoming more common and their care
needs are becoming more complex.> While the retention of
teeth represents an element of public health success, it also
increases the complexity of treatment required and compli-
cates the logistics of providing care for care-dependent in-
dividuals.

National surveillance through the United Kingdom Adult
Dental Health Survey (ADHS) provides valuable longitudi-
nal oral health data on a population level; however, care
home residents are excluded from the screening pro-
gramme. Difficulties are reported in assessing the oral
health status of this cohort due to challenging behavioural
issues, varying cognitive status, and decline in psycholog-
ical state. When entering the care home system, access to
dental services can become difficult due to mobility con-
straints and pre-existing comorbidities.® The collection of
patient data for epidemiological studies in this cohort is
challenging, and data are often inaccurate. Consequently,
the oral health status of institutionalised older adults re-
mains poorly characterised. International studies suggest
higher levels of untreated disease, tooth loss, and unmet
need in nursing home residents compared with their com-
munity-living peers.”

In NI, the majority of dental services are provided as
part of the General Dental Services, funded through the Na-
tional Health Service (NHS). Patients are registered with a
dental practice, and funding is available to facilitate domi-
ciliary care for patients who are resident in nursing homes.
However, dental services for care home residents in NI are
primarily delivered by the Community Dental Service
(CDS), organised across five Health and Social Care Trusts.
This is a publicly funded service that provides oral care for
a range of patients who have additional needs and where
care cannot be delivered within the General Dental Ser-
vices. The CDS undertakes periodic oral health assessments
within care homes across NI, but up to now no published
epidemiological data have described the oral health status
of care home residents in NI.

The aim of this study was to provide an epidemiological
profile of oral health among nursing home residents in NI,
and to explore associations between oral health parameters
and cognitive impairment.

MATERIALS AND METHODS

STUDY DESIGN

Anonymised oral health assessment data collected by the
CDS in care homes across the Belfast Health and Social
Care Trust (BHSCT) and the South Eastern Health and So-
cial Care Trust (SEHSCT) were accessed via Data Access
Agreements (DAASs) as part of a registered quality improve-
ment project. Data were collected during oral health assess-
ments conducted as part of routine CDS activity. All data
were collected by dental officers within the CDS for treat-
ment planning purposes. Consent for examination was ob-

BHSCT and SEHSCT SEHSCT

Age and gender Cognitive status (impaired/normal)

Registration status with a general Number of medical conditions

dentist or community dentist
Smoking status Number of restorations
Number of natural teeth

Number of carious lesions

Number of retained roots

Fractured teeth

Oral hygiene rating
(good/moderate/poor)

Denture status and hygiene

Table 1. Variables collected from the Belfast Health
and Social Care Trust and South Eastern Health and
Social Care Trust.

tained by CDS staff prior to the examination taking place,
and where necessary family members were involved in dis-
cussions. A retrospective epidemiological analysis of oral
health assessment records was undertaken for residents in
57 nursing homes. An ethical approval application was sub-
mitted to the School of Medicine, Dentistry and Biomedical
Sciences Research Ethics Committee at Queen’s University
Belfast, but formal ethical approval was not required for
secondary analysis of an existing dataset.

A range of variables were collected for each patient as
part of the oral health screening, including general demo-
graphics, caries charted on coronal or root surfaces, re-
tained roots, fractured teeth, oral hygiene (graded as good,
moderate or poor), and denture status. Retained roots were
counted as teeth when qualifying for dentate status and
number of remaining teeth. For a smaller subset (SEHSCT;
n=381), data were available on cognitive status, medical co-
morbidities, and number of restorations (Table 1).

STATISTICAL ANALYSIS

Data were entered into the IBM Statistical Package for the
Social Sciences (SPSS) software. Descriptive statistics sum-
marised population characteristics. Parametric tests exam-
ined group differences. Logistic regression explored predic-
tors of dentate status and cognitive impairment. Statistical
significance was set at p<0.05.

RESULTS

DEMOGRAPHIC CHARACTERISTICS

Oral health information was available for 1,477 residents
across 57 nursing homes. Within the sample 67.1% were fe-
male (n=991), and they had a mean age of 83.07 years (stan-
dard deviation [SD] 10.15) (Table 2). The female residents
included were significantly older than the male residents
(84.3 vs 80.5 years; p<0.001). Registration data (n=765)
showed that 67.6% were not registered with a dentist.
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Total (n=1,477)
Age — mean (SD)* 83.07 (10.2)
Dentate —n (%)* 994 (67.3)
Edentulous —n (%)* 483 (32.7)
Number of remaining teeth — mean (SD)** 9.70 (9.2)
Residents with retained roots — n (%)* 526 (35.6)
Number of retained roots — mean (SD)* 115 (2.4)
Residents with carious lesions —n (%)** 289 (29.1)
Number of carious lesions —mean (SD)** 0.81(1.3)
Number of carious lesions (including retained
roots) — mean (SD)** 2.39(3.21)
Residents with fractured teeth — n (%)** 92 (9.7)

*Calculated from the total number of residents screened (n=1,477)
**Calculated from the dentate residents only (n=994)
***Fisher’s exact test — no test statistic

Male Female Test of significance
80.51(10.98) 84.33(9.5) t=—6.833 p<0.001
341(34.3) 653 (65.7) p=0.056""*

145 (30.0) 338 (70.0) X*=2.70 p=0.10
10.05 (9.2) 9.49(9.3) t=111p=0.27

199 (37.8) 327 (62.2) X*=9.0 p=0.003
1.53(2.9) 0.97 (2.02) t=3.84 p<0.001
110 (38.1) 179 (61.9) x*=2.5 p=0.11
0.61(1.7) 0.4 (1.4) t=1.8 p=0.70

2.98 (3.79) 2.08 (2.8) t=3.87 p<0.001
37 (40.2) 55 (59.8) t=2.4 p=0.12

Table 2. Comparison of oral health indices in male and female residents.

ORAL HEALTH STATUS AND NATURAL TOOTH
RETENTION

Residents were classified as dentate when they had one or
more visible teeth and/or retained roots. The majority of
residents in this cohort were classified as dentate (n=994,
67.3%) using this definition. The mean number of teeth
and/or retained roots was 9.7 (SD 9.23; range 1-31) (Table
2).

Age was negatively correlated with the number of re-
maining natural teeth (r=-0.165; p<0.001). Each 10-year in-
crease in age reduced the odds of being dentate by 27%
(odds ratio [OR] 0.73; p=0.017). For every 10-year increase
in age, residents had 1.42 fewer teeth (B=-0.142; p<0.001;
CI -0.188 to -0.095) and the odds of being dentate were re-
duced by 16% (Exp(B)=0.840; p=0.003; CI 0.749-0.943). No
significant gender differences were found in the number of
remaining natural teeth.

CARIES AND RETAINED ROOTS

Among dentate residents, 29.1% had carious lesions
(n=289; mean 0.81; SD 1.3; range 1-14) (Table 2). A large
proportion of residents (35.6%) had retained roots in situ
(n=527; mean 1.15; SD 2.4; range 0-24). If retained roots
were assumed to be carious, the mean number of carious
teeth increased to 2.39 (SD 3.21; range 1-24). Male resi-
dents had a significantly higher mean number of carious le-
sions when number of carious lesions and number of re-
tained roots were combined as one variable (t=3.87;
p<0.001).

ORAL HYGIENE

Among dentate residents (n=994), 56.3% were recorded as
having poor oral hygiene as determined by visual inspec-
tion of the oral tissues. No significant gender differences
were observed (Table 3).

DENTURE STATUS

More than half of the residents wore dentures (53.1%,
n=609) with the majority constructed from acrylic resin
(90.8%, n=553). Among edentate denture wearers, 68.2%
(n=210) wore complete upper and lower prostheses.

COGNITIVE IMPAIRMENT SUBGROUP

For the subgroup within the SEHSCT with additional in-
formation on systemic health (n=381), 79.8% (n=304) had
some degree of cognitive impairment recorded. No signifi-
cant associations were found between cognitive status and
number of teeth, caries, retained roots, or oral hygiene
(p>0.05) (Table 4). Multivariate logistic regression identi-
fied only number of fractured teeth as significantly asso-
ciated with cognitive impairment (OR 0.55; p=0.026). No
other oral variables were significant predictors. Smoking
prevalence was low (5.7%), and residents with cognitive im-
pairment were significantly less likely to smoke (p<0.001).

In a logistic regression model, after adjusting for age
and setting dentate as the outcome, the residents with cog-
nitive impairment had 25% higher odds of being dentate
compared to those residents who were not cognitively im-
paired (Exp(B)=1.250; p=0.412; CI=0.733-2.130), but this
result was not statistically significant. For every 10-year in-
crease in age, the odds of being dentate were reduced by
27% (Exp(B)=0.73; p=0.017; CI 0.57-0.95).

When logistic regression was run in the other direction,
with cognitive impairment as the outcome, for every
10-year increase in age, the odds of being cognitively im-
paired were increased by 20% (Exp(B)=1.20; p=0.204; CI
0.91-1.60), holding gender, number of medical conditions,
and total number of remaining teeth constant.

A binary logistic regression (Table 5) was performed to
ascertain the effects of age, gender, number of medical con-
ditions, total number of teeth, total number of cavities,
total number of retained roots, total number of fractured
teeth, and total number of restorations on the likelihood
that a resident would have cognitive impairment. The
model correctly classified cognitive impairment status in
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Total (n=994) Male (n=341) Female (n=653) Test of significance
Good oral hygiene — n (%)* 297 (29.9) 103 (34.7) \ 194 (65.3)
Moderate oral hygiene —n (%)* 93 (9.4) 33(35.5) ‘ 60 (64.5) X*=6.00 p=0.20
Poor oral hygiene —n (%)* 560 (56.3) 191 (34.1) \ 369 (65.9)

*Calculated from the dentate residents only (n=994)

Table 3. Comparison of oral hygiene among male and female residents.

Total (n=381) Normal cognition (n=77)
Age — mean (SD) 83.28 (9.06) 82.22 (10.86)
Female —n (%) 243 (63.8) 48 (19.8)
Dentate — n (%)* 260 (68.2) 50 (19.2)
Number of remaining teeth
—mean (SD)** 10.27 (9.39) 9.66 (9.54)
Residents with retained roots
—n(%)* 132 (34.6) 23 (17.4)
Number of retained roots
—mean (SD) 1.08 (2.42) 1.03 (2.45)
Residents with carious lesions
—n(%)** 92 (24.1) 17 (18.5)
Number of carious lesions
—mean (SD) 0.64 (1.51) 0.65 (1.72)
Residents with fractured teeth
—n (%)™ 30(7.9) 9(30.0)
Total number of fractured teeth
—mean (SD) 0.1 (0.44) 0.21 (0.68)

*Calculated from the total number of residents (n=381)
**Calculated from the dentate residents only (n=260)
***Fisher’s exact test — no test statistic

Cognitive impairment (n=304) Test of significance

83.54 (8.54) t=—0.993 p=0.323

195 (80.2) x?=0.087 p=0.768

210 (80.8) p=0.495***
Exp(B)=1.250 p=0.412
Cl=0.733-2.130

10.42 (9.36) t=0.633 p=0.527

109 (82.6) p=0.351"**

110 (2.47) t=—0.24 p=0.814

75 (81.5) p=0.766*"**

0.63 (1.46) t=0.075 p=0.940

21 (70.0) p=0.162"***

0.09 (0.35) t=1.50 p=0.138

Table 4. Comparing oral health indices in residents with and without cognitive impairment.

80% of cases; however, the model was heavily biased
against the majority group (residents with cognitive im-
pairment). Further, the only covariate that had any sig-
nificant association with a resident being cognitively im-
paired was the total number of fractured teeth. Residents
with more fractured teeth had lower odds of being cog-
nitively impaired. Each additional fractured tooth reduced
the odds of having cognitive impairment by 45% in this
model (Exp(B)=0.55; p=0.026; CI 0.33-0.93). No other vari-
ables (age, gender, number of medical conditions, total
number of remaining teeth, total number of carious cav-
ities, total number of retained roots, total number of
restorations) were significantly associated with cognitive
impairment (p>0.05).

Data related to number of systemic comorbidities were
available for 98.2% (n=374) of these residents, and 50% had
four or more medical conditions. The number of medical
conditions ranged from 0 to 13, and the mean number of
medical conditions was 3.7. Residents with cognitive im-
pairment had a 10% increase in odds of having four or more
medical conditions (p=0.721; CI 0.664-1.807).

DISCUSSION

This large retrospective epidemiological study showed a
high burden of dental disease in a vulnerable cohort of our
society (approximately 29% of dentate residents had den-
tal caries charted on coronal or root surfaces, and 36% of
residents had retained roots in situ). As a result, there was
a high need for dental care, including restorative treat-
ment and dental extractions. A significant proportion of
the nursing home residents were dentate (67.3%), confirm-
ing that residents of nursing homes are retaining their nat-
ural teeth into older age. Although cognitive impairment
is often associated with poorer oral health, this study did
not demonstrate significant associations between cognitive
status and most oral health indices. The lack of association
may reflect measurement limitations, sample imbalance, or
reduced statistical power.

The findings from this study are comparable to the re-
sults of other recent epidemiological studies carried out in
Belgium that also assessed the oral health of care home
residents.8 The mean number of remaining teeth (9.7) in
NI was lower than that reported for Belgian nursing home
residents (mean 12). However, compared with the general
adult population from the 2009 ADHS (93% dentate; mean
25.1 teeth), nursing home residents had markedly poorer
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Significance

Age 0.227
Gender 0.824
Number of medical conditions 0.148
Total number of remaining teeth 0.21
Total number of carious cavities 0.912
Total number of retained roots 0.896
Total number of fractured teeth 0.026
Total number of restorations 0.653

Exp(B) 95% CL

1.02 0.99-1.05
0.940 0.54-1.63
0.999 0.99-1.00
1.021 0.99-1.05
0.990 0.83-118

1.008 0.89-1.14
0.547 0.32-0.93
1.002 0.99-1.01

Table 5. Logistic regression analysis to assess association between various oral health factors and the likelihood

a resident will have cognitive impairment.

oral health. An epidemiological study of the oral health
of nursing home residents in Wales (United Kingdom) was
carried out in 2010 and used the ADHS as a framework
for its methodology. This study also had a large sample
of participating residents (n=708), and concluded that the
oral health of nursing home residents in Wales was poor,
with 72.8% of dentate nursing home residents experiencing
tooth decay.?

Research has shown that older people requiring assis-
tance with self-care, such as oral hygiene, have a signifi-
cantly higher risk of experiencing oral health issues.19 Hav-
ing poor oral hygiene is known to increase the risk of a
person developing dental caries and periodontal disease.!l
It is important to increase accessibility to dental health ser-
vices so that oral diseases can be treated as soon as they
are diagnosed. There is increasing pressure on our health
and social care services to implement preventive regimes,
and to deliver safe and effective treatment where necessary.
Promoting oral disease prevention for nursing home res-
idents will prevent unnecessary pain, swelling and hospi-
talisations related to poor oral health.12 Prevention of oral
disease should be prioritised within nursing homes because
it spares older people the impact of disease, and preventive
services are generally more cost-effective than treatment
utilising restorative services.!2 The cost of implementing a
good oral hygiene regime is small when compared to the
expenditure required to manage a serious medical condi-
tion such as aspiration pneumonia.!314 Some oral health
and systemic conditions share common modifiable risk fac-
tors. The common risk factor approach (CRFA) focuses on
tackling risk factors that are common to multiple human
diseases to prevent poor general health and reduce health
inequalities. It is proposed that targeting periodontal dis-
ease will likely be influential in reducing the risk of con-
ditions such as cardiovascular disease and diabetes, and
may have implications for other systemic diseases, such as
cognitive impairment. A multidisciplinary approach would
enable the dissemination of research findings to relevant
stakeholders and facilitate the uptake of evidence-based
practices in a more efficient and effective manner.1>

This is the first epidemiological study of the oral health
of care home residents in NI. This study’s main strength is
the large sample size, which has allowed the research team
to carry out complex statistical analysis to find possible ex-
planations for the observed results. However, given the de-

mographics of the cohort under investigation and the data
available, there are a number of limitations to this epidemi-
ological study. Examinations were conducted in non-clini-
cal settings, where there wasn’t access to a dental chair and
clinicians used limited illumination. Radiographs were not
available, periodontal indices were not recorded, and the
team of clinicians were not calibrated, as the data were col-
lected for clinical treatment planning rather than as part
of a dedicated research programme. While this represents
the challenges of providing screening in the care home sec-
tor, these factors would tend to introduce potential mea-
surement bias and therefore it could be assumed that the
caries prevalence reported could be underestimated. Fur-
thermore, residents who were unable or unwilling to co-op-
erate with the examination were excluded from the assess-
ment. This has the potential to underestimate the disease
burden and introduces further bias. It is also important
to note that data collection templates (clinical assessment
forms) differed between the Health and Social Care Trusts,
and cognitive status and level of comorbidity were only
available for a small subgroup of the sample. Rural health-
care settings tend to have a high staff turnover, leading
to lack of continuity of dental care, and lack of specialist
healthcare providers. The culture of resistance or delay in
seeking care is also higher in the rural population.1® Low
health literacy can also lead to unhealthy lifestyle behav-
iours. It is important to recognise that geographic repre-
sentation was limited to two regional areas. The nursing
homes included in this study were all located in the city of
Belfast and the surrounding areas. If repeated, this study
should include nursing home residents from more rural ar-
eas and with a larger geographic spread, in order for the
sample to be representative of the population.

Evidence suggests that structured oral health pro-
grammes, caregiver training, fluoride use, and daily super-
vised toothbrushing reduce caries risk in long-term care
settings. However, a number of barriers are stated in re-
lation to providing for oral care within nursing homes.17-
18 1t is important to integrate oral health improvement
programmes and preventive strategies into care planning
and access pathways.! Given demographic projections, de-
mand on the CDS will increase. Workforce planning and
service redesign must account for rising numbers of den-
tate, medically complex older adults. Excellent collabora-
tion between the General Dental Services and CDS will be
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required. There would be value in repeating this work in the
post-Covid-19 era with data collected prospectively. This
would highlight any current deficiencies in oral care provi-
sion among nursing home residents compared to pre-pan-
demic service levels.

CONCLUSIONS

Nursing home residents in NI experience a high burden of
untreated dental disease, with the majority now retaining
natural teeth into older age. It is clear that the CDS will re-
quire prioritisation, investment and development in order

to meet the demands of this vulnerable patient cohort, as
numbers are projected to increase in the future. Collabora-
tion between the General Dental Services and CDS will also
need to be refined.

In the longer term, a heavy emphasis on dental disease
prevention is required to reduce dental disease and pres-
sure on dental services. This will require commitment from
various stakeholders, to include general medical practition-
ers, care home nurses, healthcare assistants, and family
members of care home residents.

Submitted: March 11, 2026 IST. Accepted: April 07, 2026 IST.
Published: June 10, 2026 IST.
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