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Abstract
Purpose: This study aimed to examine the oral health status of seniors residing in Providence Health Care (PHC) long-term care facilities in 2002 and
2012.
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Methods: Staff dentists with the University of British Columbia Geriatric
Dentistry Program made a complete oral health assessment of 799 elderly
residents of 7 long-term care PHC facilities in 2002 and 381 residents in the
5 remaining PHC facilities in 2012. The 2012 data were divided into those
for 275 residents who had received treatment in previous years and 106
new residents. All consenting residents were examined by dentists using the
clinical oral disorder in elders (CODE) index detailing their medical and oral
health status and medications. On completion of the oral health assessment, the dentist documented the need for specific dental treatment and
reassessment.
Results: Comparing the cohorts from 2002 and 2012, the mean age of the
residents who had CODE assessments increased from 85 years to 86 years,
the proportion of men increased from 31% to 35%, the mean number of
medical conditions per resident remained unchanged (2.6 to 2.5), but the
mean number of prescribed medications has increased from 4.0 to 4.6.
The percentage of residents with natural teeth increased from 56% to 76%.
The proportion of edentulous residents recommended for denture-related
treatment decreased from 21% to 10%. The 106 new residents in 2012 had
higher treatment needs than the 275 original residents, but fewer required
extractions than in 2002. Although the mean number of teeth per resident
examined increased from 14.6 to 17.4 over the study period, the need for
restorations remained at 20%, and the need for extraction of teeth decreased from 22% to 6%. The proportion of residents with healthy periodontium increased from 14% to 21%, but the need for dental hygiene services
increased from 43% to 80%.
Conclusions: The profile of long-term care residents who consented to an
oral health assessment changed over the first decade of the new millennium, with an increase in mean age and number of prescribed medications,
number of retained natural teeth and the need for dental hygiene services,
but a decrease in the need for extractions.
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T

he risk of tooth loss has been decreasing over time as
a result of improved access to oral health care, an
increasing interest in personal mouth care (brushing and
flossing of teeth) and the use of fluoride.1-3 This has allowed
people to retain their natural teeth later in life, especially
in economically developed countries.4-7 The prevalence of
caries among Canadian adults has decreased substantially
over the last quarter century7; however, older adults are
increasingly prescribed medications,8,9 and nearly two-thirds
of the most commonly prescribed medications suppress
saliva production, which substantially increases the risk of
dental caries.10,11 There is evidence that people increase
their consumption of sugar as they age,12 which also
elevates their risk of dental caries13,14 and subsequent tooth
loss. The oral health of older adults can deteriorate rapidly
as a consequence of the frailty accompanying physical
and cognitive decline in advanced old age.15,16
Since 2002, the University of British Columbia’s Geriatric
Dental Program (GDP) has provided dental services to
elderly residents of Providence Health Care (PHC) long-term
care (LTC) facilities in Vancouver, British Columbia,
Canada. PHC is a publicly funded hospital group providing
emergency, general and specialty medical care under the
Vancouver Coastal Health Authority. They have a particular
focus on comprehensive geriatric care, especially for
patients with dementia and complex medical conditions.
In 1999, PHC approached the university to provide dental
services for their long-term care residents. The GDP was
developed to address the demand for regular oral health
assessments and access to dental treatment and prevention, including daily mouth care. Funding for the initial and
annual follow-up oral health assessments was provided
by Vancouver Coastal Health Authority. Determining oral
health status is essential to identify residents with natural
teeth and dental prostheses to allow individualized daily
mouth care by staff. It is also critical in identifying residents
with oral infections (odontogenic infections, candida
albicans infections, dental caries, periodontal infections),
inflammatory conditions (gingivitis, periodontitis and denture
stomatitis) and other conditions (trauma and oral cancers)
for timely dental treatment, thus reducing emergency care
and transfer to hospital emergency departments. The cost
of dental treatment and hygiene provided by the GDP was
covered by the patient, dental insurance, family and/or
public trustee. The care was provided bedside with portable
dental equipment, at 2 hospital-based dental clinics (Providence Health Care Hospitals) or at the University of British
Columbia dental clinic.

yearly thereafter. The GDP has tracked admissions and has
had access to medical and dental records since 2002. An
oral health assessment tool, clinical oral disorder in elders
(CODE) score,17 was used in developing, implementing and
assessing the GDP comprehensive dental program after 1
and 5 years.18,19
Over time, the GDP dentists, dental hygienists and administration noticed a change in the resident population served
under the program. Reviewing internally generated reports
showed that residents have become older, more medically
complex and retaining an increasing number of teeth over
the past decade. This study aims to clarify changes in the
oral health status of LTC residents over 10 years.

Methods
We used cohort data previously reported in 200218 for 799
elderly residents of 7 LTC facilities, who had complete initial
CODE oral health assessments carried out by the GDP. All
GDP patients receive an annual oral health assessment
using the same CODE tool, allowing for comparison over
time. A cohort of 381 elderly residents of the remaining
5 LTC facilities from 2012 was used for comparison; none
of the 2002 residents was available (likely due to death) to
be included in the 2012 cohort. The 2012 data were further
divided into 275 residents who had previously received
dental care through the GDP and 106 newly admitted
residents receiving an initial examination.
Residents’ mean age, gender ratio, average number of
medical disorders, average number of prescribed medications, oral health status (CODE score) and the proportion
recommended for various dental treatments were included
in the analysis.
The CODE oral health assessment is an Access database
(Microsoft Corp. Redmond, Washington, USA) that guides
the clinician through a systematic examination.17 Clinical
information, such as medical conditions, medications, jaw
function, denture quality, oral mucosal status, periodontal
health and tooth status are included. Coronal and root
caries were diagnosed using a visual–tactile approach with
a front surface mirror and no. 5 caries explorer; individual
teeth were scored as having no caries, caries or caries
involving the pulp. Health of the gingiva and periodontium were assessed by bleeding on periodontal probing,
periodontal pocket depths ≥ 5.5 mm, suppuration on
probing and teeth with class III mobility.

The GDP initially worked with 7 PHC facilities, but that
number was reduced to 5 by 2012. In the Vancouver
Coastal Health Authority, the estimated average stay
at an LTC facility is 18 months; the GDP recommends
examination of residents within 6 weeks of admission and

The attending dentist used the CODE score and other
clinical information from the medical record to diagnose
diseases and conditions. No radiographs were taken
during the assessment. The dentists determined treatment
needs (dental hygiene related treatment, denture related
treatment, restoration and extraction), location for care and
urgency.
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Table 1: Changes in dentition status of residents of long-term care facilities in British Columbia between 2002 and 2012.
Dentate/edentate status

2002

2012

All residents

All residents

Existing residents

New residents

(n = 799)

(n = 381)

(n = 275)

(n = 106)

Completely edentulous, no. (%)

354 (44)

92 (24)

77 (28)

15 (14)

Dentate, no. (%)

445 (56)

289 (76)

198 (72)

91 (86)

Edentate in one arch, no. (%)

160 (20)

69 (18)

51 (19)

18 (17)

Partly dentate in both arches, no. (%)

285 (36)

220 (58)

147 (53)

73 (69)

Mean no. natural teeth/dentate resident

14.56
(n = 445)

16.92
(n = 289)

16.71
(n = 198)

17.36
(n = 91)

Table 2: Changes in the clinical oral disorder in elders (CODE) score of residents of long-term care facilities in British Columbia
between 2002 and 2012.
CODE score

2002

2012

All residents

All residents

Existing residents

New residents

(n = 799)

(n = 381)

(n = 275)

(n = 106)

0 (no problem), no. (%)

120 (15)

23 (6)

19 (7)

4 (4)

1 (mild problem), no. (%)

16 (2)

12 (3)

8 (3)

4 (4)

2 (moderate problem), no. (%)

375 (47)

194 (51)

138 (50)

56 (53)

3 (severe problem), no. (%)

288 (36)

152 (40)

110 (40)

42 (40)

All of the dentists working with the GDP received a half day
of CODE training with patients from 1 of the authors. No
intra- or inter-examiner reliability analyses were performed
because of the difficulty and inappropriateness of performing multiple oral assessments on frail elderly residents.
The Statistical Package for the Social Sciences (SPSS) was
used to analyze the data. Descriptive statistics were used to
present the results as means and standard deviations (SD)
of the variables measured. Independent samples t tests
were used to test for significant differences between mean
values. A χ2 test was used to test for significant differences
between proportion values. The 5% level of probability was
considered significant for all statistical tests in this study.

residents who had these medical disorders in 2012 was still
high: 38% for dementia, 30% for stroke and 44% for hypertension.
The percentage of new residents with some natural
teeth had increased significantly from 56% to 76% (χ2 test
for comparison of proportions, p < 0.001) (Table 1). The
mean number of teeth per new resident had significantly
increased from 14.6 (SD 8.3) to 17.4 (SD 8.3) (p < 0.001).

Results

Outcomes of the CODE assessment varied slightly between
2002 and 2012 (Table 2). Overall, the percentage of
residents with no clinical disorders (CODE 0) decreased
significantly from 15% to 4% (χ2 test for comparison of
proportions, p < 0.001), but those with moderate and severe
conditions (CODE 2 and 3) remained high. The percentage
of residents with remaining natural teeth affected by caries
declined from 65% to 51%. The percentage of residents
with healthy periodontium increased from 14% to 21%.
The percentage of residents with natural teeth who had
periodontal disease (pocket depths ≥ 5.5 mm or signs of
infection) was higher in 2002 (86%) than in 2012 (79%).

Comparing the resident cohorts from 2002 and 2012, mean
age had increased significantly from 84.9 (SD 8.8) years to
85.7 (SD 8.8) years (independent samples t test, p = 0.007),
the proportion of men had increased from 31% to 35%,
the mean number of medical conditions per resident had
remained unchanged (2.6, SD 1.2 in 2002 compared with
2.5, SD 1.1 in 2012), but the mean number of prescribed
medications had increased significantly from 4.0 (SD 1.3)
to 4.6 (SD 1.0) (independent samples t test, p < 0.001).
Hypertension, stroke and dementia were the most common
medical disorders in LTC residents in 2002.18 The proportion of

Overall, the proportion of residents with a need for dental
treatment increased from 62% to 75% over the 10 years,
although fewer residents who were seen previously had
need of care in 2012 (Table 3). The percentage of edentulous residents recommended for denture-related treatment
significantly decreased (21% to 16%) between 2002 and
2012 (χ2 test, p < 0.001); the need for denture-related
treatment among new residents in 2012 was double that
of existing residents (χ2 test, p < 0.004). For residents new
to the GDP, the need for restorations remained steady at
20%, with a lower percentage of existing residents requiring
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Table 3: Changes in recommended treatment for residents of long-term care facilities in British Columbia between 2002 and 2012.
Treatment recommendation

2002

2012

All residents
(62% of all residents,
n = 500)

All residents
(75% of all residents,
n = 287)

Existing residents
(72% of all residents,
n = 195)

New residents
(87% of all residents,
n = 92)

Dental hygiene, no. (% of dentate residents)

351 (43)

263 (69)

178 (65)

85 (80)

Denture-related treatment, no. (% of edentate residents)

168 (21)

39 (10)

22 (8)

17 (16)

Restorations, no. (% of dentate residents)

165 (20)

64 (17)

43 (16)

21 (20)

Extractions, no. (% of dentate residents)

178 (22)

11 (3)

5 (2)

6 (6)

restorations (χ2 test, p = 0.05). The need for extraction of
teeth decreased overall from 22% to 3% (χ2 test, p < 0.001),
with the need for dental hygiene services increasing overall
from 43% to 69% (χ2 test, p < 0.001) and 80% of new residents
requiring professional cleaning in 2012.

Discussion
Over the decade from 2002 to 2012, the percentage of
residents with some natural teeth increased from 56% to
76%, with the mean number of retained teeth per resident
increasing from 14.56 to 16.92. Other studies have also found
increasing numbers of natural teeth among elderly residents
in LTC.20-23 A study of elderly Norwegian inpatients found that
edentulism declined from 71% in 1988 to 43% in 2004.20 In
Western Australia, the proportion of edentulous residents of
nursing homes was 74% in 198721 and 53% in 2000.22 A more
recent Australian study found that fewer than half (46.1%) of
nursing home residents were edentate in 2005–2006.23
The 24% prevalence of edentulism reported in this study
was markedly lower than the results of other studies.20-24
The Canadian Health Measures Survey (CHMS), which
investigated overall health status, including dental health,
in 1093 community-dwelling Canadians aged 60–79 years in
2007–2009, reported that 21.7% were edentate,7 which was
only slightly lower than our report of 24% for 86-year-old LTC
residents in 2012. The CHMS study reported that the mean
number of teeth among 60–79 year-olds was 19.4 compared
with our 16.9.7
In our study, the percentage of LTC residents with dental
caries declined from 65% in 2002 to 51% in 2012. CHMS7
figures for the prevalence of coronal caries and root caries
were 16.0% and 11.2%, respectively, for participants aged
60–79 years within the community. Thus, the prevalence
of dental caries is still considerably higher in LTC residents
compared with community dwellers.7 The prevalence of
dental caries has been correlated with diets high in carbohydrates, xerostomia and poor daily mouth care among
elderly LTC residents.25 Chalmers and colleagues26 have
suggested that oral health deteriorates before admission
to residential care, which may explain the difference in the
prevalence of dental caries between our LTC residents and
younger community-dwelling elders.
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The percentage of residents with natural teeth who had
periodontal disease (pocket depths ≥ 5.5 mm or signs of
infection) was higher in 2002 (86%) than in 2012 (79%). A
survey of elderly Nova Scotians also reported a high prevalence of severe periodontal disease: 66% of LTC residents
had moderately or severely inflamed gingiva, 36% had
gingival recession and 36% had deep periodontal pockets.24
Based on the results of the CHMS,7 the proportions of older
adults (60–79 years) residing in the community who had
bleeding on probing and periodontal pockets > 4 mm
were 23% and 30%, respectively. Treatment and prevention
of gingivitis and periodontal disease continue to be a
challenge for older adults both in the community and LTC,
especially with their increasing number of retained natural
teeth.
The challenge for nursing staff to provide daily mouth care
to frail elderly LTC residents has been well documented.27,28-31
Residents with cognitive impairment pose a particular
problem in terms of brushing teeth, let alone interdental
cleaning.32-34 In our study, 38% of residents had dementia
and 30% were affected by strokes. This high dependency
on assistance for daily mouth care explains the reason
for the high proportion (69%) of residents in our study who
were recommended for dental hygiene treatment in 2012.
Among newly admitted residents, this percentage was
even higher (80%), likely reflecting neglect of self-care over
a number of months or years before admission and the
increased dependence on care and increased comorbidity
on admission compared with 10 years earlier.
The provision of much needed dental care and dental
hygiene services has become considerably more challenging in LTC settings over the years because of an increase in
mean age and number of prescribed medications, number
of retained natural teeth and comorbidities. It takes an
experienced dental team to provide care in consultation
with family, nursing staff and medical specialists.
The education and clinical training of dental professionals
with respect to caring for the frail older adult must be
addressed. Universities and colleges should supplement
their curriculum to include geriatrics for all dental students,
dental specialty students (especially dental specialists in
prosthodontics) and dental hygiene students. Government
funding for comprehensive dental programs to serve frail
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older adults residing in LTC settings and those who receive
care services at home must be considered to improve their
oral health.
A limitation of this study was that only those residents
consenting to an oral health assessment by the GDP in
a single urban hospital group were included. Edentulous
residents and those not perceiving a need for dental care
are likely underrepresented. In terms of analysis, data
generated by multiple dentists is problematic without interor intra-operator reliability. However, the use of a systematic
oral health assessment tool, such as CODE, might have
helped to address some variability.
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Authors
Dr. Wyatt is professor and chair of the division of prosthodontics and dental geriatrics, faculty of dentistry, University of
British Columbia, Vancouver, British Columbia.

Dr. Kawato is associate professor, department of oral health
sciences, school of dentistry, Nihon University, Tokyo, Japan.

10. Nguyen CT, MacEntee MI, Mintzes B, Perry TL. Information for
physicians and pharmacists about drugs that might cause
dry mouth: a study of monographs and published literature.
Drugs Aging. 2014;31(1):55-65.
11. Dodds MW, Johnson DA, Yeh CK. Health benefits of saliva: a
review. J Dent. 2005;33(3):223-33.
12. Toffanello ED, Inelmen EM, Minicuci N, Campigotto F,
Sergi G, Coin A, et al. Ten-year trends in dietary intake,
health status and mortality rates in free-living elderly
people. J Nutr Health Aging. 2010;14(4):259-64.
13. Moynihan PJ. The role of diet and nutrition in the etiology
and prevention of oral diseases. Bull World Health Organ.
2005;83(9):694-9.
14. König KG, Navia JM. Nutritional role of sugars in oral health.
Am J Clin Nutr. 1995;62(1 Suppl):275S-83S.

Acknowledgements: We wish to thank Ms. Shunhau and Mr. Wei Zhang
for their invaluable help in compiling the clinical data for analysis.
Correspondence to: Dr. Chris Wyatt, 2199 Wesbrook Mall, Faculty of
Dentistry, University of British Columbia, Vancouver BC V6T 1Z3. Email:
cwyatt@dentistry.ubc.ca
The authors have no declared financial interests.
This article has been peer reviewed.

References
1.

Kressin NR, Boehmer U, Nunn ME, Spiro A III. Increased
preventive practices lead to greater tooth retention. J Dent
Res. 2003;82(3):223-7.

2.

Tseveenjav B, Suominen AL, Hausen H, Vehkalahti MM.
The role of sugar, xylitol, toothbrushing frequency, and use
of fluoride toothpaste in maintenance of adults’ dental
health: findings from the Finnish National Health 2000
Survey. Eur J Oral Sci. 2011;119(1):40-7.

J Can Dent Assoc 2019;85:j7

15. Philip P, Rogers C, Kruger E, Tennant M. Oral hygiene care
status of elderly with dementia and in residential aged care
facilities. Gerodontology. 2012;29(2):e306-11.
16. Kwok C, McIntyre A, Janzen S, Mays R, Teasell R. Oral care
post stroke: a scoping review. J Oral Rehabil. 2015;42(1):65-74.
17. MacEntee MI, Wyatt CC. An index of clinical oral disorder in
elders (CODE). Gerodontology. 1999; 16(2):85-96.
18. Wyatt CC, So FH, Williams PM, Mithani A, Zed CM, Yen EH.
The development, implementation, utilization and
outcomes of a comprehensive dental program for older
adults residing in long-term care facilities. J Can Dent Assoc.
2006;72(5):419.
19. Wyatt CC. A 5-year follow-up of older adults residing in
long-term care facilities: utilisation of a comprehensive
dental programme. Gerodontology. 2009;26(4):282-90.
20. Samson H, Strand GV, Haugejorden O. Change in oral
health status among the institutionalized Norwegian elderly
over a period of 16 years. Acta Odontol Scand. 2008;66(6):368-73.
21. Stockwell AJ. Survey of the oral health needs of
institutionalised elderly patients in Western Australia.
Community Dent Oral Epidemiol. 1987;15(5):273-6.

ISSN: 1488-2159

5 of 6

The Relationship Between Periodontal Disease and Vitamin D
J Can Dent Assoc 2019;85:j7
April 22, 2019

22. Stubbs C, Riordan PJ. Dental screening of older adults
living in residential aged care facilities in Perth. Aust Dent J.
2002;47(4):321-6.
23. Hopcraft MS, Morgan MV, Satur JG, Wright FA. Edentulism
and dental caries in Victorian nursing homes. Gerodontology.
2012;29(2):e512-9.
24. Matthews DC, Clovis JB, Brillant MG, Filiaggi MJ,
McNally ME, Kotzer RD, et al. Oral health status of long-term
care residents — a vulnerable population. J Can Dent Assoc.
2012;78:c3.
25. Wyatt CC, MacEntee MI. Dental caries in chronically
disabled elders. Spec Care Dentist. 1997; 17(6):196-202.
26. Chalmers JM, Carter KD, Fuss JM, Spencer AJ, Hodge CP.
Caries experience in existing and new nursing home
residents in Adelaide, Australia. Gerodontology. 2002;19(1):3040.
27. MacEntee M. A look at the (near) future based on the
(recent) past — how our patients have changed and how
they will change. J Can Dent Assoc. 2005;71(5):331.
28. Webb BC, Whittle T, Schwarz E. Provision of dental care in
aged care facilities, NSW, Australia — part 1 as perceived
by the directors of nursing (care providers). Gerodontology.
2013;30(3):226-31.
29. MacEntee MI, Wyatt CC, Beattie BL, Paterson B,
Levy-Milne R, McCandless L, et al. Provision of mouth-care
in long-term care facilities: an educational trial. Community
Dent Oral Epidemiol. 2007;35(1):25-34.
30. Willumsen T, Karlsen L, Naess R, Bjørntvedt S. Are the barriers
to good oral hygiene in nursing homes within the nurses or
the patients? Gerodontology. 2012;29(2):e748-55.
31. Wang TF, Huang CM, Chou C, Yu S. Effect of oral health
education programs for caregivers on oral hygiene of the
elderly: a systemic review and meta-analysis. Int J Nurs Stud.
2015;52(6):1090-6.
32. Newton JP. Dementia, oral health and the failing dentition.
Gerodontology. 2007;24(2):65-6.
33. Philip P, Rogers C, Kruger E, Tennant M. Oral hygiene care
status of elderly with dementia and in residential aged care
facilities. Gerodontology. 2012;29(2):e306-11.
34. Lee KH, Wu B, Plassman BL. Dental care utilization among
older adults with cognitive impairment in the USA. Geriatr
Gerontol Int. 2015;15(3):255-60.

J Can Dent Assoc 2019;85:j7

ISSN: 1488-2159

6 of 6

