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Caries experience of
institutionalized elderly and its
association with dementia and
functional status

Abstract: Objectives: The aim of this study was to assess the caries
experience of the elderly residing in residential aged care facilities in
Perth, Western Australia, and its association with dementia and
functional status. Methods: Oral examinations were conducted in a
sample of institutionalized aged persons. This study was carried out
over a period of 7 years, between 2002 and 2008. Results: A total of
205 residents were examined. The mean decayed, missing and filled
teeth index score was 25.9 for all residents. Residents with dementia
did not have significantly different levels of caries experience than
those without. The mean number of active caries and retained decayed
roots, however, was higher among residents with dementia. There was
a significant difference in the mean number of active decay and carious
retained roots among residents based on their Activities of Daily Living
Oral Health score and their status of assistance received with brushing.
Conclusion: Caries experience among the institutionalized elderly is
associated with disability, and oral care is lacking among the
institutionalized elderly in this study. Appropriate preventive measures
(as well as interventional activities) should be undertaken to control oral
disease among residential aged care residents.
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Introduction

Oral neglect, as well as poor oral health and oral hygiene, is highly preva-
lent among the institutionalized elderly (1, 2). Residents with dementia,
who are functionally dependent and cognitively impaired, appear to be
worst affected (3). This is a challenge to the dental profession as the
proportion of frail elderly with dementia and disabilities is projected to
rise over the coming decade in most developed countries of the world. In
Australia, adults aged above 85 are the fastest growing subgroup of the
population (4). Additionally, the rate of edentulism is declining; the
current generation of elderly has more teeth than previous generations
and will live longer than their parents (5). This implies that there will be
more dentate elderly with cognitive and functional impairment in
residential aged care facilities. 'T'he combination of increased dependency
and increased retention of teeth will lead to a high-risk cohort with
complex dental needs and more prone to dental diseases.

Residential aged care facilities are residential facilities provided to frail
elderly whose care needs are such that they no longer remain in their



homes. Eligibility to facilities is determined by Aged Care
Assessment Teams. This is a multdisciplinary team and is
funded jointly by federal and state governments. This team
assesses the physical, mental and the social situation of each
individual to determine whether they are cligible for residen-
tial aged care, residential aged care respite, community aged
care packages, extended age care packages or transition care.
There are 15 000 elderly in residential care in Western Austra-
lia, and 75% of these are in high care (6).

T'he complexity of organisational culture in residential aged
care facilities, and lack of knowledge and awareness among
caregivers, has compounded the severity of the problem (7, 8).
Restricted access to proper and timely care, difficulties with
caregivers providing care, especially among the cognitively
impaired, and the lack of in-facility dental care also contribute
to the problem (9, 10).

Individuals diagnosed with dementia have been shown to
have higher levels of active dental caries compared to elderly
without dementia (11). The mean annual increments of coro-
nal and root caries have also been shown to be higher among
individuals with dementia (12). Higher levels of caries inci-
dence have been associated with dementia severity, high care-
giver burden, oral hygiene care difficulties, use of drugs with
anticholinergic effects and previous experience of caries (13).
Prevention and maintenance of oral health is important among
the institutionalized elderly with dementia to reduce early
mortality and morbidity, thus enabling them to age success-
fully (14, 15). Recent data, however, on the dental health of
elderly with dementia in aged care facilities are lacking and
are required to monitor disease status and for planning of treat-
ment and interventions (16). The aim of this study was to
assess the caries experience of the elderly residing in residen-
tial aged care facilities in Perth, Western Australia, and its
association with dementia and functional status.

Materials and methods

Ethics approval for this project was granted by the Ethics
Committee of The University of Western Australia. The study
population consisted of institutionalized frail aged persons in
Perth, Western Australia, and the study included data on all
those participants who were examined by the dentist between
January 2002 and December 2008. Dental visits to residents
took place in response to referrals from family, guardians or
care workers including doctors and nurse managers, and were
usually because of a reported oral health issue. Otherwise,
referrals were for routine examinations. The same examiner
did the same assessment over the period of time, and external
conditions remained the same throughout the study period.
This was one of the largest studies of Western Australian
elderly in history. The only inclusion criteria were that the
individual must have been a resident and examined at a
residential aged care facility in Perth. All participants resided
in fluoridated areas at the time of the examination. Compre-
hensive oral examination by a dentist is not a requirement on
admission or as part of the preadmission Aged Care Assess-
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ment team. Public or private dental services provided to the
facilities were limited to the following: A public dental domi-
ciliary unit providing treatment; a public aged care programme
providing limited oral and dental screening; one private
dentist, restricting practice to this cohort; and a few dentists,
who anecdotally provided ad /oc emergency care.

Residents’ functional status and dementia

Residents’ functional status was gauged based on the measure-
ment of the Activities of Daily Living Oral Health (ADLOH)
(i.e. self-care abilities), adapted from the study by Bauer (17).
This is a measure of the ability of a person to perform the
most basic physical tasks of personal care independently, with
or without an assisting device. By applying a sequence of
criteria, patients were accordingly categorized: able, unable
and partially unable. ‘Able’ was classified as those who could
perform all relevant activities of daily living, ‘partially unable’
were those who could perform only some of the relevant activ-
ities and ‘unable’ were those who could not perform any of
the activities of daily living. Ability was assessed by a dental
practitioner, not caregivers, and the assessment was done as
part of the comprehensive examination and evaluation of each
individual.

Patients were also classified as either having dementia or
not. This was based on a diagnosis of dementia provided by
the patients’ medical practitioner as was documented in the
resident’s medical records. Those persons with suspected but
unconfirmed diagnosis of dementia were excluded from the
study.

Oral examinations

All oral examinations were conducted by a single registered
dental practitioner (CR), while the resident was either seated
or reclined. Examinations included extra- and intra-oral assess-
ment. Extra-oral examination was comprised of systematic
assessment of para-oral structures using visual and tactile stim-
uli. The extra-oral examination was carried out using WHO
criteria (18) Intra-oral examinations included a full-mouth
examination, using a headlamp, mouth mirror and a calibrated
periodontal probe. One probe was used, a calibrated periodon-
tal probe (Hu-Friedy 23/Williams Expro). The probe was used
to determine periodontal health and gingival recession. Find-
ings in terms of periodontal health were published elsewhere
(19). This probe was also used in caries assessment.

A dental assistant recorded the data at the time of the exam-
ination, or the examination was audio-recorded and later
transcribed into the patient’s clinical record and onto the study
database (Only those results from the first or initial examina-
tion were included.)

Dental caries assessment

Caries was assessed using both tactile and visual assessment.
Consistent with previous studies, and the non-clinical environment
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of the assessment, no radiographs were used. Teeth covered in
plaque were cleaned prior to review. Caries experience was
assessed using the Decayed, Missing and Filled Teeth Index
(DMFT) (18). Caries was also classified as active or inactive,
and this was done for each tooth surface (including exposed
root surfaces). Active caries was mainly soft or softened enamel
or dentine gauged using the probe with a light stroking touch,
not a stabbing or penetrating action. Hardened and discoloured
lesions were recorded as inactive caries (healed or remineral-
ized caries).

Data management and analysis

Statistical analyses were completed using spss for Windows (ver-
sion 17). Statistical significance was set at the 95% level, with a
P value of <0.05, deemed as statistically significant. Differences
in outcomes were analysed using chi-square test for categorical
outcomes and student’s 7-test for continuous outcomes.

Results

The total number of study participants was 205, and the mean
age of all participants was 85 + 9.8 years. Residents with
dementia combined with an ADLLOH score of unable had the
highest mean age (Table 1). Seventy-nine per cent of the
whole cohort (7 = 205) was dentate (data not shown). Of all
residents, 41% had dementia. T'wenty-one per cent were clas-
sified as ‘able’, 22% as ‘partially unable’ and 51% as ‘unable’.
Those classified as ‘unable’ with dementia constituted 26% of
the study cohort (Table 1).

Caries experience

The mean DMFT of all residents was higher than 25
(Table 2). Residents with dementia did not have signifi-

Table 1. Basic demographic details for patient sample

Patient category n (%) Mean age (SD)

Dementia status
Dementia 84 (41) 85.7 £ 9.6
No dementia 102 (49) 84.3 + 9.9
Missing 19 (9)

ADLOH score
Able 43 (21) 82.0+ 115
Partially unable 45 (22) 85.8 + 10.3
Unable 105 (51) 856 + 8.8
Missing 12 (5)

Dementia disability
Unable and dementia 53 (26) 87 £ 8.0
Others 128 (62) 83.9 + 10.5
Missing 24 (11)

Assisted with oral care
Yes 75 (36) 84.7 + 8.9
No 79 (38) 844 + 115
Missing 51 (24.9)

Total 85.1+98

ADLOH, activities of daily living oral health.
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cantly different levels of caries experience than residents
without dementia but had a higher number of filled teeth
(F).

Those with an ADLOH score of ‘unable’ had more mean
decayed teeth (D) than the rest of the group. However, this
difference was not statistically significant. The mean F (filled
teeth) score decreased with increase in oral self-care disabil-
ity, those with an ‘able’ score had more mean filled teeth
than the ‘partially unable’ and ‘unable’ subgroups. The mean
M and DMFT scores were slightly higher for residents with
ADLOH score of ‘unable’ (Table 2). Residents suffering
from dementia and also having an ADLOH score of ‘unable’
had a higher mean D, M, DMF'T and active carious teeth
than the rest of the cohort. Conversely, the mean number of
filled teeth was slightly lower than the rest of the cohort.
This difference was not statistically significant (Table 2).
The mean numbers of decayed and missing teeth were also
higher among those assisted with oral care, but this differ-
ence was not statistically significant. However, the mean
number of filled teeth among those reported to be assisted
with daily oral maintenance care was less than those not
assisted.

Active caries

The mean number of active carious lesions was higher among
residents with dementia than residents without (Table 2). The
mean number of teeth with active caries was significantly
higher (P < 0.05) among residents with an ADLOH score of
‘unable’ than residents with ADLOH score of ‘able’ and ‘par-
tially unable’. This difference was statistically significant
(P < 0.05).

Retained roots and root caries

The mean number of retained decayed roots was higher
among those residents with dementia than those without, but
this difference was not statistically significant. Residents with-
out dementia had slightly more caries on their exposed root
surfaces than those with dementia, mean of 0.07 + 0.46 and
0.05 £ 0.29, respectively (Table 3).

A significant finding was that residents with an ADLOH
score of ‘unable’ had a statistically significant higher (P < 0.05)
mean number of retained and carious retained roots ('T'able 3).
The mean number of caries on tooth root surfaces was less
among residents in the dementia and ‘unable’ subgroup than
the rest of the residents (0.04 + 0.2 and 0.07 = 0.44 respec-
tively). The mean number of retained tooth roots was more
among the dementia and unable subgroup than the rest of the
sample (Table 3).

There also was a higher number (P < 0.05) of carious
retained roots among those assisted with daily oral mainte-
nance care (Table 3). The mean number of carious root sur-
faces was also higher, but this difference was not significantly
different from those not assisted with daily oral maintenance
care (0.05 £ 0.30 and 0.03 = 0.35, respectively).
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Table 2. Mean DMFT and active caries based on dementia status, ADLOH score, dementia disability status and assistance received

with oral care

Mean (SD)

Resident category n D M F DMFT Act decay

Dementia status
Dementia 84 3.0+39 174 £7.3 53+5.0 259+ 45 32x+44
No dementia 102 29+ 3.0 180+ 71 50+4.8 26.1+4.2 2.6 +36
Missing 19

ADLOH score
Able 43 23+26 158+ 7.5 6.4+ 46 247 + 4.4 16+28
Partially unable 45 29+28 17.7 £ 8.0 53+5.2 26.0 + 4.9 22+25
Unable 105 46 +47 183 £6.7 4647 26.2 + 4.3 3.4 + 46"
Missing 12

Dementia disability status
Dementia with disability 53 34 +45 184 £6.9 45+ 45 26.5 + 4.1 3750
Others 128 27 +28 175+ 73 53+5.0 25.7 £ 4.5 25+35
Missing 24

Assisted with oral care
Yes 75 3.0+4.0 184 +£71 4.8 + 5.1 26.4 + 4.0 3.2+ 45"
No 79 27 +28 17575 58+ 4.6 26.1 = 4.1 19+24
Missing 51

*P < 0.05.

ADLOH, activities of daily living oral health; DMFT, decayed, missing and filled teeth index.

Table 3. Mean number of retained roots (RR) and carious
retained roots based on dementia status, ADLOH score,
dementia disability status and assistance received with oral
care

Mean no
Mean exposed
Mean carious carious root
Resident category RR+SD RR+SD surfaces + SD
Dementia status
Dementia 18+26 14«25 005+03
No dementia 12+25 09+23 00705
ADLOH score*
Able 1.0+19° 08«19 008=x05

12+26" 09=+25° 005+03
1.3+24* 0.06+04

Partially unable
Unable
Dementia disability status

Dementia with disability 1.7 +24 12+22 004 +0.2

Others 13x26 11x25 007x04
Assisted with oral care

Yes 1726 1325 005+03

No 0.7+1.1* 05«10 0.03=x03
*P < 0.05.

ADLOH score: There was a significant difference in mean RR
between both the able and partially unable groups and the unable
group.

There was a significant difference in mean carious RR between
both the able and partially unable groups and the unable group.
ADLOH, activities of daily living oral health.

Discussion

T'his was a retrospective examination of very detailed oral, and
dental examinations were done over a period of 7 years by the
same dental examiner, under the same conditions. Aged care

residents do not receive routine oral treatment, and dental care
is mostly demanded in response to a problem. The long study
period was necessary to be able to include a higher number of
participants. As such, it is acknowledged that it is still under-
powered and not representative of all institutionalized elderly
in high care. The disadvantage of such a long period is that
external circumstances and conditions of care might change
over time, but in this instance, there were no changes over the
study period that could have influenced study results.

This is one of a few studies that included frail elderly with
cognitive impairment and as such, does make a contribution to
the knowledge in this regard. Geriatric research among the
institutionalized has been notorious for excluding cognitively
impaired residents, because they were deemed unfit for treat-
ment, or half-mouth examinations were carried out where full-
mouth examinations were needed, or a reduced number of
teeth were examined. This has led to concessions being made
in data collected.

Because the examinations were carried out in frail elderly
patients in nursing homes, some compromises had to be made.
It was not possible to do this in optimal clinical conditions
using dental chairs, lighting and radiographs. The examinations
were very detailed and comprehensive however. It is acknowl-
edged that examinations under optimal conditions remain the
preferred option, and some caries will be missed when not
using radiographs; however, the loss of information under non-
clinical conditions is not great enough to preclude its use when
required (20). Visual inspection was also used to assess caries
lesion activity. This is a practical and easy method to use, but
it is acknowledged that it is subjective (21).

In this study, ADLOH was also measured, which enabled
an assessment of oral health needs based on functional
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capabilities. This index, although very useful and comprehen-
sive, has not been properly validated. A study on the institu-
tionalized in Spain found significant correlation between the
ADLOH and the Barthel index (BI) and have recommended
that the score be used to identify elderly individuals depen-
dent for oral hygiene (22) [The BI is an ordinal scale for the
functional assessment of disability that has been widely used
in stroke outcome research (23)].

This study found that there was little difference in caries
experience between residents with dementia and those with-
out. A significant difference in caries experience, however, was
observed among residents based on their disability-related
dementia and functional status (ADLOH). Caries experience
recorded in this study is higher than that previously recorded
in the elderly in other parts of Australia. Previous studies have
also suggested that caries experience is higher among non-
institutionalized elderly with dementia than those without (16,
24). Our observations and several others (3, 25-27) have shown
that the differences are not major among institutionalized
elderly with and without dementia. The variations in DMFT
score among dementia and non-dementia residents widened
when severity or disability related to dementia was taken into
consideration (Table 2). Recent research has indicated that
caries experience may be related more to cognitive decline
rather than the presence or absence of dementia (28, 29).

The overall difference in DMFET was mainly because of dif-
ferences in mean number of decayed teeth. The mean D
scores were higher among residents with an ADLOH score of
‘unable’ and with those in the ‘unable’ and dementia sub-
group. The mean D score was also higher in our sample than
that reported among the elderly with dementia in nursing
homes, in other studies (3). The mean number of filled teeth
(F) seemed to decrease as impairment related to oral self-care
increase, and with disability related to dementia (Table 2).
This probably reflects the restricted access to restorative care
among residents with disability, which is a significant ongoing
issue. Similar findings were found among residents in other
parts of Australia and other countries (3).

There was a significant difference in mean active caries for
those assisted with oral care and those not, and based on their
ADLOH score. The mean active caries was recorded to indi-
cate the progress of dental caries among this cohort. The mean
number of teeth with active caries was slightly higher among
residents with dementia. Other studies have reported that
these differences could be due to a sugary diet, lack of fluoride
application, poor oral hygiene maintenance or a lack of preven-
tive measures (30). The high active caries prevalence was also
related to dementia type and severity (30).

Chalmers ez a/. (3) reported that residents with dementia
had lower numbers of carious retained tooth roots than those
without dementia. This is in contrast to our findings, where
residents with dementia had more carious retained roots than
those without, but the difference was not statistically signifi-
cant. However, there was a statistically significant difference in
the mean number of carious retained roots based on ADLOH
score and assistance received with oral care; those with an
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ADLOH score of ‘unable’ had a significantly higher mean
number of carious retained tooth roots than ‘able’ and ‘partially
unable’ residents. Similarly, those assisted with oral care also
had a significantly higher prevalence of carious retained roots.
At the time leading up to the study dental awareness by
carers were very limited. Most often, this only included a 1-h
education by a dental nurse from a public aged care programme.
For dementia residents, oral health examinations are anything
but simple, and it is why initial dental decay is not usually
detected until it has caused major tooth destruction. Dental
hygiene measures for residents with dementia is also anything
but simple and requires advanced skills in dental hygiene com-
bined with management strategies for residents with challeng-
ing behaviour and lower levels of cooperation or compliance.

Conclusion

Caries experience did not significantly differ based on the med-
ical diagnosis of dementia but was worse with patient who had
a disability related with dementia. Mean numbers of active car-
ious and carious retained tooth roots were also higher among
residents with disability. The findings indicate that functional
status is associated with caries experience and that oral care is
lacking among the institutionalized elderly in this study sam-
ple. Urgent and appropriate preventive measures (as well as in-
terventional activities) should be undertaken to control oral
disease among the residential aged care residents. Preventive
measures and interventional activities include training and edu-
cation of caregivers, regular and efficient oral hygiene care and
routine oral health assessments and dental treatment.
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