H

University of
HUDDERSFIELD

University of Huddersfield Repository
Stephenson, John

Competing risks survival modelling of childhood caries
Original Citation

Stephenson, John (2009) Competing risks survival modelling of childhood caries. In: Postgraduate
Research Conference, Cardiff, 2009, Cardiff. (Unpublished)

This version is available at http://eprints.hud.ac.uk/id/eprint/7908/

The University Repository is a digital collection of the research output of the
University, available on Open Access. Copyright and Moral Rights for the items
on this site are retained by the individual author and/or other copyright owners.
Users may access full items free of charge; copies of full text items generally
can be reproduced, displayed or performed and given to third parties in any
format or medium for personal research or study, educational or not-for-profit
purposes without prior permission or charge, provided:

* The authors, title and full bibliographic details is credited in any copy;
* A hyperlink and/or URL is included for the original metadata page; and
* The content is not changed in any way.

For more information, including our policy and submission procedure, please
contact the Repository Team at: E.mailbox@hud.ac.uk.

http://eprints.hud.ac.uk/



COMPETING RISKS SURVIVAL
MODELLING OF CHILDHOOD CARIES

J Stephenson
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Applied Clinical Research & Public Health, School of Dentistry, Cardiff University, Cardiff, GB-CF14 4XY

The survival of primary molar teeth to caries was
investigated using data from a cohort study of 2,654
children aged ~5 years at baseline, undertaken by
Cardiff University School of Dentistry in 1999-2003.

* To model the occurrence of caries in primary molar
teeth using parametric survival analysis methods, and to
assess the effect of exfoliation on the survival of primary
molar teeth and surfaces to caries

* To identify factors significantly linked with childhood
caries within the framework of a hierarchical frailty
model structure

» To compare and contrast survival to caries across
children, teeth and surfaces with differing characteristics

Children were selected from fluoridated areas in the West
Midlands and non-fluoridated areas in South Wales.
Caries data was recorded on all surfaces of all primary
molar teeth on 3 occasions at intervals of ~2 years. The
gender, age at each exam and socio-economic status
(SEC score) of all children was recorded. Tooth and
surface parameters were also recorded. Parallel analyses
were undertaken on the surface data, and on the data
transformed into tooth-level responses.

Parametric survival modelling was undertaken using 4
contrasting survival distributions, considering the
concurrent risks of caries and exfoliation.

Marginal survival models

Marginal survival of primary molar teeth and surfaces were
derived with respect to caries and exfoliation, using frailty
models with surface- and tooth-level observations nested
within children. These may be interpreted as the survival
experience that would be observed in the absence of other
risks. Surface-level results are illustrated.

Calculation of likelihood ratio statistics show the log-
logistic distribution to be the best fit to the data.

Failure Null model log likelihood from assumed distribution

mode Exponential Weibull Gompertz Log-logistic

Caries -53,802 -53,261 -53,369

-45,203

-53,240

Exfoliation -76,153 -44,908 -44,685

Survival to caries is
affected by surface
type and fluoridation

2 status.  Non-occlusal
surfaces of children
* from areas with

fluoridated water show
best survival rates.

SEC score also affects
marginal survival to a
lesser extent. Other
covariates have little
substantive effect.
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Exfoliation rates are
not affected by surface
type or demographics.
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Cumulative incidence functions

Cumulative incidence functions for caries give the actual
survival experience. The effect of fluoride and surface
type on survival of molar surfaces to caries is illustrated.
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The curves resemble
the marginal survival
curves up to about 11
years, and then start
to flatten as the risk of
exfoliation increases.
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A differential effect of
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fluoride across surface
type may be observed.

Up to 31% of potential caries occurrences by 14 years are
latent (do not occur) due to prior exfoliation.

Effect of covariates is estimated by variation in survival up
to 14 years compared with a reference surface.

Surface characteristics Median survival time ~ 95% Cl for survival time The Concurrent I’ISk Of
Reterence! oo v 13290 exfoliation significantly
modifies survival to
caries. Only the lower
ends of intervals are
substantively affected.

Fluoridated 11.4yr 8.6yr, 13.6yr)

Fluoridated, Occlusal 11.2yr

( )
( )
Occlusal 10.6yr (3.0yr, 13.0yr)
(5.2yr, 13.5yr)
( )

High SEC Ayr 5.6yr, 13.4yr)

Low SEC 10.7yr (3.6yr, 13.0yr)

"Median SEC, non-occlusal surface, non-fluoridated area

Survival of primary tooth surfaces to caries is
substantively associated with fluoridation status,
SEC score and surface type. Exfoliation is a
significant limiter on caries occurrence later in life.



