


How Big Is The Problem?
Epiaemiological Factors of Dental Caries
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Health issue of concern - for many diseases there is no global consensus on the defining criteria for the disease, The study of disease

epidemiology, therefore, necessitates a clear-cut case definition; that is, a set of standard criteria for classifying whether a person has a

particular disease, syndrome, or other health condition.

Who: Person - disease occurrence varies according to personal characteristics. Age and gender are inherent characteristics that are relevant to
disease occurrence, but personal characteristics may also include biologic characteristics. (other diseases, frailty). acquired characteristics
(marital status), behaviors (smoking, medication use), or fiving conditions {socioeconomic status, access 0 care),

Where: Place - disease occurrence varies according to geographic location, such as country, region, urban or ural, institutional or noninstitutional,
school district, dental clinic, operator.

When: Time - disease occurrence changes over time and disease occurrence may be monitored to alert to possible public health threats or to assess
the effect of public health interventions.

Why/how:  Causes, risk factors - whereas descriptive epidemiology is used to identify disease patterns, analytic epidemiology is used to test hypotheses

about the causes of such disease patterns or about factors that increase disease risk. The key feature of analytical epidemiology is the

comparison group.

Box 4.1 The five ‘W' questions addressed by epidemiology
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Type of validity Question addressed (Q) and examples (E} of compromised validity

Content Q: Does the method lead to the detection of all facets of the construct a caries lesion"?
E: If important facets such as the early lesions are excluded, content validity is compromised.
Construct Q: Does the method actually measure the construct ‘a caries lesion’?

E: |f the method includes noncarious lesions, such as dental fluorosis lesions, construct validity is compromised.
Criterion — concurrent  Q: Do the lesions detected by the method corroborate a ‘gold standard’ {true) measure of lesions?

E: If clinically detected ‘enamel lesions’ are seen histologically to penetrate into dentin, :the concurrent criterion validity is compromised.
Criterion - predictive  Q: Do the lesions detected by the method predict the known behavior/fate of such lesions? L

E: If active caries lesions are detected that have not progressed when reassessed at a later stage, predictive criterion validity may be

compromised.

# Box 4.2 Types of validity relevant to the ‘ideal’ caries lesion detection system
i
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4.1 "J)ﬁ.&-

Table 4.1 Descriptors of the types of caries lesions detected using some of the major caries lesion detection systems currently in use.

WHO 1979 [211]  WHO basic NIDRC/NHANES  BASCD {5) Nyvad et al. (18, 174] ICDAS [89, 90]
methods [212] {4, 45]
Initial caries Decayed Incipient lesions  Arrested dentinal decay  Inactive lesion, surface intact  First visual change in enamel
Enamel caries Frank lesions Caries in dentine Inactive lesion, surface Distinct visual change in enamel
y ‘discontinuity
Dentine caries Decay with pulpal Inactive lesion, cavitated Localized enamel breakdown because of
involvement ' ' caries with no visible dentin or underlying
| shadow |
Pulpal Active lesion, surfaceintact  Underlying dark shadow from dentin with or
involvement: ' without focalized enamel breakdown
Active lesion, surface Distinct cavity with visuble dentin
discontinuity

Active lesion, cavitated Extensive distinct cavity with visible dentin
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Box4.3 =

General

= The philosophical basis for giving equal weights to untreated caries (D), restorations (F), and missing (M) teeth or surfaces is questionable.
« The number of teeth/surfaces at risk to DMF/dmf is not known. DMF counts, therefore, have little meaning unless age is stated.
 DMF/dmf data are of little use for estimating treatment needs.

M component

* Teeth may be missing for reasons other than caries (e.g., periodontal diseases, orthodontics, trauma). Information on the reasons may be difficult to elicit.

« Tooth extractions are heavily influenced by the dentist's view on treatment options and the patient’s willingness/ability to pay for treatment.

« Traditionally, a missing tooth will count as four or five surfaces in the DMFS/dmfs, depending on tooth type. However, it is quite unlikely that all tooth surfaces
have been carious, whereby some overestimation of caries experience may be anticipated in the M component contribution,

F component

= The presence of a restoration in a surface may reflect restorative treatment principles (‘extension for prevention’; ‘preventive restorations’) rather than dental
caries.

e Sealants may be placed for preventive or cosmetic reasons, in which case they do not signify caries (restorations); or they could be placed as a treatment for
early, noncavitated active caries lesions, in which case they should be counted as caries related.

e Sealants, composite, and resin restorations can be hard to detect, and this may lead to underestimation.

D component

« The criteria used in the detection and classifications of caries lesions are crucial for the DMF/dmf counts. DMF/dmf counts, therefore, cannot be compared
without reference to the caries lesion detection criteria used.

Box 4.3 Some important limitations to the DMF index
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Occurrence measures

Prevalence The number of individuals who have caries at a specified point in time divided by the total number of individuals in the study population at
the same point in time. This proportion is typically expressed as a percentage (%) and time is often not explicitly stated.

Extent The number of teeth or surfaces with caries. This count can be summarized in different ways. The two most commonly used approaches include
the arithmetic calculation of the mean count (e.g., mean DMFT) and the graphical presentation of the actual distribution of the counts in the
study population. The arithmetic method works very well when the distribution of counts is approximately normal (Gaussian), whereas the
graphical method is ideal for illustrating the increasingly skewed distributions of the DMF counts in the population.

Severity Refers to the severity of the lesions that have been counted when estimating the prevalence and extent of caries. Adding a suffix to the D of

the DMF is used to show this: D, indicates that early/incipient enamel lesions have been included, whereas D, indicates that only cavitated/
dentinal lesions have been considered.

Incidence measures

Incidence proportion  The number of surfaces with new lesions during a given period divided by the number of surfaces at risk at the beginning of the period.
This measure, which is dimensionless, assumes complete follow-up of all surfaces over the observation period.

Incidence rate The number of surfaces with new lesions during a given period divided by the total surface-time at risk to development of new lesions.
This measure, which has the dimension time=', is the ideal method, but also complicated since information is needed on the exact time
of lesion development (transition from sound to carious).

Box 4.4 Central measures of disease frequency of relevance to dental caries
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Figure 4.2 Thereis a close relationship between the mean dmf/DMF count and the percentage of ‘caries-free’ children in a population. The two upper panels show
the relationship between the d,mfs/D,MFS and the percentage ‘caries-free’ (d,/D,-threshold) children, and the two lower panels show that the relationship also

holds for the d,mfs/D, MFS percentage ‘caries-free’ (d,/D,-threshold) children. Data points originate in data from the Danish public dental health service for the years
1988-2012.
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service for the years 1988-2012.
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Lorenz curve for the year 1980 and the line indicating perfect equality by the total area under the perfect equality line gives the Gini coefficient. Data from [160].
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Figure 4.8 The mean D,MFS among US adolescents, adults, and elderly in two national surveys, one in 1988-1994 and one in 1999-2004. Data from [55).
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Figure 4.9 The mean DMFT and its components among adult and elderly
Chinese examined 1984-1985. Data from [125].
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Figure 4.10 The prevalence of any caries (D, level), untreated caries (D,), and root caries among US adolescents, adults,
in 1988-1994 and one in 1999-2004. Data from [55].

and elderly in two national surveys, one



L) dmf/DMF QJY\A J‘J:_iﬁub‘) 5 OV A AS Gl sad Cadh "l gee (i o‘_)b.‘)_a »

P Jdy g0 5l e g ) e 4 G

OV AR G Ghais Fag) "lages (agy Hhla 4 ]

BIATRXN-RY CJ}M SO SYL daad Hlald 4y Uy o dmf/DMF YL dlaad 2

Ca) 458 5 Caad
Girls Boys "
140 - 140
Tooth type Tooth type
120 A 16 26 - 36 — 46 120 16 — 26 — 36 — 46
17 27 — 37 — 47 17 273 =R A7

100 100 4
80
. _\—/

S ,/-'_, = —

40 4T — -

20 20 -

Number of new lesions/1000 tooth years

Number of new lesions/1000 tooth years

j

6 8 10 12 14 16 6 8 z - T "

Chronological age, years Chronological T

Figure 4.12 The tooth-specific caries incidence rates (new lesions/1000 tooth-years at risk) for Danish boys and girls born 1980 Data from [148]
. Data from ;




o lala) didd b gy rpa gb [0l i

5 se Ky cadia Koy (e Ko e S s S s a(race) A5 e Cay 2l

Cod 025 0000 City a3 (b 4o (ol (S isham peedll "LILE g 4B o LA ) g sla S a g

re S 4 oadi 5, il S Jal s cpiila o)) sie 43 (5 55 saea) o "L Mol m

S8l om e Slae (BAlS Ciga o 4atida ) 0 Kl sl Ol sie 4 G gele
L b (ol olSha ¢ Ko ji ¢ Cale sa () o yind KA 8 Jalse y aSU a4y o) 3
ﬁal.@_'.m"%



5039 celaial o jle S 800 aa A Gl "5 AS Cal oad lulidi o) 9 el W

caal 3 Balal a4y aa e Sy sale Loyl 43 "Baee  Sawsg g sy 5o "ol 5" slac s\

JJ)ML;A KK L'.*jm'\ L'.\.\a‘f a L_;u:‘):u.nd 9 dl.’_\.u L) Cumaa L y 9 4 L\-\AAJ X
alide a8 by (52l 55 slhe s S G (Sams s J9 nbg 8 ) (Slidy o) sl i m

_J.'U\J}Jj;j

[0 Decayed [ Missing [l Filled |

107 12-19 years 50 7 20-64 years 100 71 654 years
1999-2004 1999-2004 90] 1999-2004
8 80
£ £ {270
2 61 s S 60 -
o} (@] O 50 A
[« [
54- A . E ! ® o 40 4
2 L i = = 2 30
d 3 3 ;' A} : Not relevant 20 -
2 t(é Ei for age 16
“ k -
N B B .-’"
0- : 0-
Lo wxc FLR TV 22 ¥¥s ¥R $TTI Le vxec Jpe BT
o ® '03 “w © © © L3 1 R IR w oo n ™ ._Va o
2 533 ey £22 2} 52§ 288 £4¢ 2§ £2; ;83 f2§
- £ 82" 55% g 82" 5% = . Bl4 22
s &8 {7 s '8 §i% : 3 2%f
% x kY -
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1999-2004. Data from [55].
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Figure 4.20 Keyes' triad. Three overlapping circles indicate that concentricity

in factors in host, microflora, and substrate is necessary for caries activity [101].
Reproduced with permission of John Wiley & Sons.
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