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There has been an increase in life
expectancy and a concomitant

It has also been reported that institutionalised
older adults in both Australia and New

Risk indicators for root caries

Root caries is measured as untreated root
decay/ decayed root surfaces (root DS), filled
root surfaces (root FS) and decayed and filled
root surfaces (root DFS).**Accordingly, risk
indicators for root caries can be categorised
depending on how root caries is measured.

Poor oral hygiene and infrequent tooth
brushing were associated with higher
untreated root caries.’® Sugar availability

and dental plaque are well-known etiologic
agents for dental caries.>?! Toothbrushing
mechanically removes plaque and fluoridated
toothpaste acts in altering the balance between
demineralisation and remineralisation, thus

among healthier older adults aged 60+ years.>
This finding has also been supported by a
systematic review and meta-analysis of studies
on root caries.*

Prevention and treatment of
root caries

the majority of such restorations have failed due
to poor visibility, as well as access to the cavity
and inadequate moisture control, during the
restorative procedure.?> Accordingly, it may be
recommended that active root surface cavities,
which cannot be cleaned properly by the patient,
be restored with a fluoride-releasing material
using minimally invasive approaches such as the

Zealand have higher levels of untreated
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reduction in tooth loss around root decay than their community-dwelling Risk indicators for root DS creating a preventive effect against root caries.  Maintenance and/or improvement of oral atraumatic restorative technique (ART).
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reflection of cognitive impairment, functional $OC10-€CONOMIC POSItiOoN bear most ot the Given that cariogenic bacteria acting on

Research across generations in Australia has
confirmed that over 22 years, the current

* Having lower socio-economic status

£ ) root caries burden. A low socio-economic dietary sugars is the main aetiological
* Brushing teeth infrequently

position has been associated with less healthy factor for both coronal and root caries,

deVElopmg gmglval receSSiﬂn: dependency and/or complex medical
Gingival recession accompanied conditions .>! :

by ageing, previous periodontal
infections or toothbrushing-related
trauma accumulated over the years,
has put root surfaces at risk of
developing root caries."® Compared
with the enamel encasing the crown,
the cementum enveloping the root
surface has less mineral content.’®
Therefore demineralisation occurs
much faster in the root than in

the crown. There is also some
evidence to suggest that caries can
develop subgingivally? Compared
with coronal caries, root caries is
considered a different disease entity
in terms of aetiology.

Figure 1. Advanced root caries lesions
(circled)

The prevalence of untreated root decay among
Australian adults aged 15+ years was 6.7%,
and 17.3% among those aged 75+ years in
2004-06 > whereas in New Zealand, 9.5%
and 29.3% of adults aged 18+ and 75+ years,
respectively, had untreated root decay in
2009.'°In both countries people who usually
visited a dental professional for a problem were
more likely to have untreated root caries than
those who usually visited for a check-up.*!°

Diagnosis of root caries

Root caries usually occurs in middle-aged to
older adults and presents as a yellow to brown
discolouration with soft and rough surfaces.
Traditionally, inactive lesions are considered
to be darker in colour and harder when
probed, while active lesions are soft, leathery
and lighter in colour.>”® In many patients
however, the activity of any given lesion can
only be assessed by observation over a period
of time. As such, the length of time between
recall appointments needs to be carefully
considered in each case. Root caries usually
does not present with any symptoms, however,
some patients in the advanced stage of the
disease may experience pain and discomfort.!?

Root caries lesions on buccal and lingual
root surfaces can be relatively easy to
identify, however, the same cannot be said of
interproximal lesions and subgingival lesions.
A good radiograph is a prerequisite for the
diagnosis of early root caries lesions. Older
adults should undergo regular screening for
root caries as the symptoms are often absent
or almost negligible, if present.

Figure 2. A radiograph showing root caries
lesions (circled)
Source: Thomson EM and Johnson ON. Essentials of Dental

Radiography for Dental Assistants and Hygienists, Ninth Edition,
Pearson Education, Inc., 2012.

Having poor oral hygiene

 Visiting a dental practitioner only for a
problem

* Smoking

* Dry mouth

Risk indicators for root FS and root DFS*5*

* Being older

» Living in a metropolitan area

» Visiting a dental practitioner frequently (last
dental visit less than one year ago)

 Visiting a dental practitioner for a check-up

* Dry mouth

* Wearing a partial denture

* Smoking

Many studies have discussed the association of
smoking as well as older age with high levels
of root caries, measured as both root DS and
root FS/DFS.%% 1517 One explanation for this
association could be gingival recession, while
another could be the direct effect of smoking
on root caries. Gingival recession increases
with age>!®?> and is higher in smokers than
non-smokers.?*?* Gingival recession exposes
the root surfaces to the oral cavity, and
increases the risk of developing root caries.?
Moreover, smoking could contribute to
lowering the buffering capacity of saliva,?®
increasing the risk of decay. Smoking has
also been associated with increased levels of
mutans streptococct and lactobacilli,’” which in
turn could increase the risk of root caries.

Being male increases the risk of untreated
root caries, probably due to generally
high-risk behaviours and low utilisation of
health services among men.?® Having a
routine check-up may be an effective way

of promoting good oral health and avoiding
disease, as dental practitioners can monitor
dental health, suggest preventive treatment
or detect disease in its early stages.>?’ It may
also explain why visiting a dentist only for a
problem is associated with an increased level
of untreated root caries.

behaviours and limited access to dental
services, either treatment or preventive. A
combination of these factors could increase
the risk of having untreated root caries lesions.

When root caries measurements include
filled root surfaces, it seems that the
behaviour related to treatment or dental
visits is important. People who visit a dental
practitioner frequently (last dental visit

less than one year ago) and those visiting a
dental practitioner for a check-up have an
increased chance of getting root surfaces
treated. There is no differentiation between
caries-related or non-caries-related filled root
surfaces as reported in a study where up to
55% of restorations were placed because of
wear rather than root caries.?? These filled
root surfaces reflect a treatment decision by
the dental practitioner, as well as a dental
treatment option selected by the patient.
When treated root surfaces were included,
people from metropolitan areas showed higher
root caries experience than those from non-
metropolitan areas.* This could be explained
on the basis that people from metropolitan
areas are more likely to use dental services
than their non-metropolitan counterparts
for treatment of both decayed and worn root
surfaces.”

Research has shown that coronal caries
trajectories are related to those for root caries
in the middle-aged.?>* Thus, establishing
habits early, to prevent coronal caries, will
also benefit root caries prevention, as both
conditions share many common risk factors.

Progression of root caries

Like coronal caries, the development of root
caries continues throughout life. It has been
estimated that untreated root caries (root DS)
increases by 0.07 surfaces each year while
treated (root FS) or decayed/filled root caries
(root DFS) increases by 0.11 surfaces each
year.” Root caries increases continuously even

it is essential to provide dietary advice to
people, particularly to control their sugar
intake. Routine use of fluoride toothpastes
and drinking fluoridated tap water have also
shown promising results.>*Specific measures
like use of electric toothbrushes and chemical
plaque control measures may be advocated,
particularly for medically compromised
people and those with impaired manual
dexterity. Prevention of root caries goes hand
in hand with controlling gingival recession
and periodontal disease. Accordingly, the
importance of explaining the correct brushing
techniques to people, including the use of
soft rather than hard or medium bristled
toothbrushes, and training them on the proper
use of such techniques cannot be understated.

However, the ability to carry out daily living
activities and cognitive functions diminish
with ageing®” and age-related diseases such

as dementia,>!®!! resulting in functional
limitations among older adults. This could
disrupt normal daily living activities including
normal oral hygiene and use of dental
services. Thus, an awareness of root caries
risk indicators and prevention should be also
promoted among the carers of older adults.

Treatment strategies for root caries rely on

the clinical examination and are determined
by the size, type, extent and location of the
lesion, aesthetic requirements as well as the
physical condition of the patient. Early lesions
which are accessible and cleansable could be
treated conservatively with fluoride varnish.
Professionally applied high-fluoride varnish

or gel and/or professionally recommended
use of high-fluoride toothpaste has been
successful in arresting/controlling root decay.’
Advanced lesions may also benefit from the
remineralising effect of fluoride treatment and
may consequently require less removal of tooth
structure during restoration or may even avoid
restoration altogether. Glass-ionomer cements
or composite resins have been commonly used
for restoring root surface cavities.>* However

generation of older adults who were 60+

years old in 2013-14 have retained more
natural teeth and developed more gingival
recession but less root caries than the previous
generation of older adults who were aged 60+
years in 1991-92. 3% Those who have retained
a greater proportion of their teeth may be
considered as “healthy survivors”. Research
has suggested that a “maturation” effect may
occur once a root surface has been exposed

to the oral cavity for a period of time.! If root
caries lesions do not occur within a period

of time after the root is exposed to the oral
cavity, they may never occur.’?* This success in
preventing root caries might have been caused
by a combination of effective population-based
programs such as the expansion of water
fluoridation and/or the increased adoption of
healthy behaviours by individuals. Preventive
efforts should target health behaviours,
especially among disadvantaged population
groups, as well as continue the upstream
approach of water fluoridation programs.

Summary

* About one in fifteen and one in eleven
Australian and New Zealand adults,
respectively, are afflicted with root caries
whilst the prevalence of root caries is
highest among older adults aged 75+ years,
in both countries.

» Risk indicators for root caries can be
related to the way root caries is measured:
root DS, root FS or root DFS.

* Being older, male or of a lower socio-
economic status, brushing teeth infrequently,
having poor oral hygiene, visiting a dental
practitioner only for a problem, smoking
and dry mouth are associated with root DS
while being older, living in a metropolitan
area, visiting a dental practitioner frequently,
visiting a dental practitioner for a check-up,
dry mouth, wearing a partial denture and
smoking are associated with root FS/root
DFS.



The first step towards prevention of root
caries is maintenance and/or improvement
of oral hygiene, including the use of
fluoride toothpastes and reducing sugar
intake, which should also go along

with controlling gingival recession and
periodontal disease.

Both coronal caries and root caries share
common risk factors and hence early
intervention for coronal caries could
benefit root caries prevention.

References:

1.

10.

11.

12.

13.

14.

15.

16.

17.

Banting DW. Epidemiology of Root Caries. Gerodontology
1986; 5: 5-11.

Stamm JW, Banting DW and Imrey PB. Adult Root Caries
Survey of two Similar Communities with Contrasting
Natural Water Fluoride Levels. The Journal of the
American Dental Association 1990; 120: 143-9.

. Heasman PA, Ritchie M, Asuni A, Gavillet E, Simonsen JL,

Nyvad B. Gingival recession and root caries in the ageing
population: a critical evaluation of treatments. Journal of
Clinical Periodontology 2017; 44: S178-S193.

Hariyani N, Spencer AJ, Luzzi L and Do LG. Root caries
experience among Australian adults. Gerodontology 2017;
34:365-76.

. Hariyani N, Spencer AJ, Luzzi L and Do LG. Root surface

caries among older Australians. Community Dentistry and
Oral Epidemiology 2018; 46: 535.

Locker D and Leake JL. Coronal and root decay
experience in older adults in Ontario, Canada. Journal of
Public Health Dentistry 1993; 53: 158-64.

. Zhang J, Leung KCM, Sardana D, Wong MCM, Lo ECM.

Risk predictors of dental root caries: a systematic review.
Journal of Dentistry 2019; pii: S0300-5712(19)30148-4.
doi: 10.1016/j.jdent.2019.07.004

. Zhang ], Sardana D, Wong MCM, Leung KCM, Lo

ECM. Factors Associated with Dental Root Caries: A
Systematic Review. Journal of Dental Research Clinical
Translational Research 2019 ;30:2380084419849045. doi:
10.1177/2380084419849045.

Slade GD, Spencer AJ, Roberts-Thomson KF. Australia’s
dental generations: the National Survey of Adult Oral
Health 2004-06. ATHW cat. no. DEN 165. Canberra:
Australian Institute of Health and Welfare (Dental
Statistics and Research Series No. 34). 2007.

Ministry of Health. 2010. Our Oral Health: Key findings
of the 2009 New Zealand Oral Health Survey. Wellington:
Ministry of Health.

Chalmers JM, Hodge C, Fuss JM, Spencer AJ, Carter KD.
The prevalence and experience of oral diseases in Adelaide
nursing home residents. Australian Dental Journal
2002;47:123-30.

Thomson WM, Brown RH, Williams SM. Dental status
and treatment needs of a New Zealand institutionalised
elderly population. New Zealand Dental Journal
1991;87:119-23.

Katz RV. Clinical signs of root caries: measurement issues
from an epidemiologic perspective. Journal of Dental
Research 1990:69:1211-1215.

Thomson WM. Dental caries experience in older people
over time: what can the large cohort studies tell us? British
Dental Journal 2004; 196: 89-92.

Banting DW, Ellen RP and Fillery ED. Prevalence of
root surface caries among institutionalized older persons.
Community Dentistry and Oral Epidemiology 1980; 8: 84-8.

Bharateesh JV and Kokila G. Association of root caries
with oral habits in older individuals attending a rural
health centre of a dental hospital in India. Journal of
clinical and diagnostic research 2014; 8: Zc80-2.

Phelan JA, Mulligan R, Nelson E, et al. Dental Caries
in HIV-seropositive Women. Journal of Dental Research
2004; 83: 869-73.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

The current generation of older adults
has less root caries than the previous
generation: this success lies in a combined
effect of population-based programs such
as the expansion of water fluoridation
and/or the increased adoption of healthy
behaviours by individuals.

. Albandar JM and Kingman A. Gingival Recession,

Gingival Bleeding, and Dental Calculus in Adults 30 Years
of Age and Older in the United States, 1988-1994. Journal
of Periodontology 1999; 70: 30-43.

. Khocht A, Simon G, Person P and Denepitiya JL. Gingival

Recession in Relation to History of Hard Toothbrush Use.
Journal of Periodontology 1993; 64: 900-5.

Muiller H-P, Stadermann S and Heinecke A. Gingival
recession in smokers and non-smokers with minimal
periodontal disease. Journal of Clinical Periodontology
2002; 29: 129-36.

Pradeep K, Rajababu P, Satyanarayana D and Sagar V.
Gingival Recession: Review and Strategies in Treatment of
Recession. Case Reports in Dentistry 2012; 2012: 6.

Serino G, Wennstrom JL, Lindhe J and Eneroth L. The
prevalence and distribution of gingival recession in subjects
with a high standard of oral hygiene. Journal of Clinical
Periodontology 1994; 21(1): 57-63.

Tugnait A and Clerehugh V. Gingival recession—its
significance and management. Journal of Dentistry 2001;
29:381-94.

Chrysanthakopoulos NA. Gingival Recession and
Smoking in Young Adults: A Cross-sectional Survey.
Journal of Periodontology & Implant Dentistry 2010; 2:
77-82.

Lawrence HP, Hunt R]J and Beck JD. Three-year Root
Caries Incidence and Risk Modeling in Older Adults in
North Carolina. Journal of Public Health Dentistry 1995;
55:69-78.

Wikner S and Soder P6. Factors associated with salivary
buffering capacity in young adults in Stockholm, Sweden.
European Journal of Oral Sciences 1994; 102: 50-3.

Sakki T and Knuuttila M. Controlled study of the
association of smoking with lactobacilli, mutans
streptococci and yeasts in saliva. European Journal of Oral
Sciences 1996; 104: 619-22.

Pinkhasov RM, Wong J, Kashanian J, et al. Are men
shortchanged on health? Perspective on health care
utilization and health risk behavior in men and women in
the United States. International journal of clinical practice
2010; 64: 475.

Crocombe LA, Broadbent JM, Thomson WM, Brennan
DS, Poulton R. Impact of dental visiting trajectory
patterns on clinical oral health and oral health-related
quality of life. Journal of Public Health Dentistry
2012;72:36-44.

Vehkalahti MM and Paunio IK. Occurrence of Root Caries
in Relation to Dental Health Behavior. Journal of Dental
Research 1988; 67: 911-4.

Sheiham A and James WPT. Diet and Dental Caries: The
Pivotal Role of Free Sugars Reemphasized. Journal of
Dental Research 2015; 94: 1341-7.

Walls AWG, Silver PT and Steele JG. Impact of
treatment provision on the epidemiological recording
of root caries. European Journal of Oral Sciences 2000;
108: 3-8.

Brennan D, Spencer AJ and Szuster F. Rates of dental
service provision between capital city and noncapital
locations in australian private general practice. Australian
Journal of Rural Health 1998; 6: 12-7.

34.

35.

36.

37.

38.

39.

Thomson WM, Broadbent JM, Foster Page LA and
Poulton R. Antecedents and Associations of Root Surface
Caries Experience among 38-Year-Olds. Caries Research
2013;47: 128-34.

Hariyani N, Setyowati D, Spencer AJ, Luzzi L. and Do LG.
Root caries incidence and increment in the population — A
systematic review, meta-analysis and meta-regression of
longitudinal studies. Journal of Dentistry 2018; 77: 1-7.

Sket T, Kukec A and Artnik B. The history of public health
use of fluorides in caries prevention. Zdravstveno Varstvo
2017; 56: 140-6.

Plassman BL, Langa KM, Fisher GG, et al. Prevalence of
Cognitive Impairment without Dementia in the United
States. Annals of Internal Medicine 2008; 148: 427-34.

Hariyani N, Spencer AJ, Luzzi L, Harford J, Tan H, Mejia
G, Roberts-Thomson K, Do LG. The prevalence and
severity of root surface caries across Australian generations.
Community Dentistry and Oral Epidemiology 2019. doi:
10.1111/cdoe.12459.

Galan D and Lynch E. Epidemiology of root caries. The
Gerodontology Association 1993; 10: 59 - 71.

Ninuk Hariyani and Najith
Amarasena. Australian Research
Centre for Population Oral Health
(ARCPOH), Adelaide Dental School,
The University of Adelaide.

FOR FURTHER ENQUIRIES

Dental Practice Education Research Unit
ARCPOH, Adelaide Dental School
The University of Adelaide, SA 5005

A joint program by
Colgate Oral Care and The University of Adelaide

ENQUIRIES dperu@adelaide.edu.au

TELEPHONE +618 8313 3291

WEB adelaide.edu.au/arcpoh/dperu

© The University of Adelaide. Published September 2019.
CRICOS 00123M

DISCGLAIMER The information in this publication is current as at
the date of printing and is subject to change. You can find updated
information on our website at adelaide.edu.au or contact us on
1800 061459. The University of Adelaide assumes no responsibility
for the accuracy of information provided by third parties.



