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CFS – Mark I

Trials: Stochastic differential (difference) equations,  Markov chain, Stochastic process

Main difficulty is the censoring of the data and relatively lower proportion of the disease


Background

Water fluoridation is an important public health
measure

Water fluoridation prevents dental caries*®

Epidemiological investigations of dental caries are
commonly based on cross-sectional designs

ARCPOH’s Child Fluoride Study Mark I (CFES - I)
data provide an opportunity to carry out a
longitudinal study™

*www.adelaide.edu.au/oral-health-promotion/
“www.arcpoh.adelaide.edu.au
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The National Health and Medical Research Council (NH&MRC) has recently published a systemic review of the efficacy and safety of fluoridation. More details can be viewed at: http://www.adelaide.edu.au/oral-health-clearinghouse

Guidelines for the use of fluorides in Australia have been updated following the ARCPOH Workshop on the Use of Fluorides in Australia, Adelaide, 13–14 October 2005 and can be viewed at: http://www.arcpoh.adelaide.edu.au/publications/journal/papers/arcpoh_2006c.pdf

Epidemiological investigations of dental caries are commonly based on cross-sectional study (prevalence study). Such data do not provide direct means for determining the length of time during which each individual tooth was expose to risk. 

Follow-up study/longitudinal study/cohort study: Because of loss to follow-up, individuals are actually monitored for various period of time after entry. 

A censored value is one whose value is incomplete due to random factors for each subject. A truncated observation, on the other hand, is one which is incomplete due to a selection process in the design of the study. Thus, truncation changes the sample size while censoring does not. 

Survival analysis provided a method for using the data from those individuals who have been included in the study for only a portion of the possible study duration. Thus, it allow the investigator to use all the data that they have so painstakingly collected




Objective

1 To examine the association of lifetime
exposure to fluoridated water with dental
caries events on the occlusal surface of
first permanent molar teeth.
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The tooth surface data from oral examination were classified as Un-erupted (U), Sound (S), Missing due to other reason than caries (Mo), Fissure sealed (FS), Filled with un-satisfaction (FUN), Filled (F), Recurrent caries (DRE), Primary caries (DPR) and Missing due to caries (M) for deciduous teeth and permanent

We only interested in four first molar teeth especially the four occlusal surfaces, as there are very low caries figures in canines, incisors; low caries figures in premolars and second molars, and the occurrence of caries in smooth surfaces was low in all tooth 

For all 128 permanent tooth surfaces (third molar was excluded), each of them represents a population of surfaces subject to three types of decrement as time progresses,  namely, U, S, or D.  

Time to event of any tooth surface is the time from eruption of the corresponding tooth to the event in the chronological age scale of the subject. The smallest unit of time being chosen in this research is month.








Data

1 Clinical data were obtained from a cohort 9,485
SA children and 10,109 QIld children recruited
through the school dental services in 1991/1992
and followed until the end of 1997

1 A baseline questionnaire to parents provided
information on residential and fluoride history
and other confounders
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Clinical data were sampled from all children enrolled in the school dental service (SDS) of SA and in Townsville and Brisbane, Qld who received an examination between June 1991 and May 1992.  

In both states, school dental service provides regular dental care for over 85 percent of schoolchildren. Regular dental care includes the periodic oral examinations as well as many preventive, restorative, or other non-specialist services that may be necessary. 

At the time of sampling, parents or guardians of the children were invited to take part in the study and complete a self-complete questionnaire. The questionnaire asked about the child’s residential history and sources of drinking water. 

Sample (9875, 10734), age (2-18, 4-14), No. of follow-up(1-9, 1-6; median 3, 2), interval 96m-108m (1920,20)


Methods (I)

For each individual child’s life span
@ o—= o ¥ O >

DOB Baseline First follow-up Last follow-up

1 The percentage of lifetime exposure to fluoridated water
(FW) was estimated between DOB and Baseline

1 Eruption time E of first permanent molar teeth was
estimated

I Time of a caries event (D) on the occlusal surfaces of 1
permanent molars was estimated

i Duration (months) to each caries event or duration of
exposure to a risk of caries
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Exposure to fluoride was calculated using responses to the questionnaire on residential history and sources of drinking water, which was linked to a database of fluoridation status cross Australia to estimate the percentage of lifetime exposure to 1ppm FW.

Interval estimation for E and D that were used to estimate the durations






Methods (II)

Survival analysis techniques using a Cox
regression model were used to estimate the
probability of dental caries events, the risk
ratio and their association with explanatory

variables.
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Survival analysis contains two key functions called the survivor function and hazard function: S ( t ) = Pr( T > t ) = 1- F(t),  h(t) = f(t)/S(t).

Cox regression model: h(t) = h0 (t) exp(B1X+B0 ), which Adjustment for potential confounding variables may be incorporated into the life table analysis

Survival analysis provided a method for using the data from those individuals who have been included in the study for only a portion of the possible study duration. Thus, it allow the investigator to use all the data that they have so painstakingly collected.


=
Cox regression model showing the effect

of percent lifetime exposure to FW

. Unadjusted Adjusted’
Lifetime
exposure Risk Risk

to FW Ratio 95% CI Ratio 95% Cl

0% (2.38) (2.03,2.79) (1.54, 2.18)

1-24%  1.89  (1.50, 2.37) 1.64  (1.29,2.09)
25-49%  1.30  (1.07, 1.59) 1.36  (1.10, 1.69)
50-74%  1.27  (1.05, 1.53) 1.44  (1.18,1.76)
75-99%  1.10  (0.89, 1.35) 1.15  (0.92, 1.44)

100%  1.00 1.00

! Adjusted by state, brushing frequency and household income
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Risk ratio represent the degree of risk associated with each variable while controlling for other variable. Ration above 1 indicate increase risk. The value of hazard ratio for ‘life-time F exposure’  means that the hazard for 0% expose to fluoride water  is 2.377 times that of a 100% expose to fluoridated water. 


Survival function for percent lifetime
exposure to FW*

Percent lifetime
exposure

0%

11-24%
_12549%
_15074%
75.99%
1100%

* Adjusted by State, brushing frequency and household income
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The vertical axis represent the percentage survival, which range from 100% at the top and 0% at the bottom. The horizontal axis depicts the time of follow-up. The graph can be used directly to estimate the percentage of survival (n unit- actuarial survival).

Plateau effect in interpreting the survival plot.

The Life table and Kaplan-Meier methods of estimating survival functions are non-parametric analyses in which made no assumption about the underlying survival distributions. Cox's proportional hazards model is a semi-parametric model it also assumes a parametric form for the effects of the explanatory variables, but it allows an unspecified form for the underlying survivor function. SAS PROC PHREG performs regression analysis of survival data based on the Cox proportional hazards model. The greatest advantage in use such model is its flexibility and robustness. 


Results

1 The hazard of a dental caries event among children
with zero exposure was 2.4 times that of children
with 100% lifetime exposure to fluoridated water

(p<0.001).

1 With control of covariates (State, brushing frequency,
income), the hazard of a dental caries event on the
occlusal surface of first permanent molars for zero

exposure was still 1.8 times that of 100% exposure to
fluoridated water (p<0.001).


Presenter
Presentation Notes
The results may add evidence that why in last December the Queensland Premier Anna Bligh and Health Minister Stephen Robertson announced that the Queensland Government will take immediate steps to introduce fluoride to the state’s water supplies for communities over 1000 people.

One of the primary strength of this study is the prospective longitudinal cohort design, with participants followed for up to 7 years. 

Another remarkable point of this study is the large sample size and the small number of subjects excluded.  


Conclusion

Exposure to fluoridated water has a
strong protective effect on the risk of
developing caries on the occlusal

surface of 1°' permanent molars of
children
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Water fluoridation is the single most important intervention to reduce dental caries (WHO)

The provision of a safe low level of fluoride in water from alternative sources should be investigated as a first option. 

Early exposure to FW was one risk factor of fluorosis in 2002/2003 (Spencer, Do)


	Slide Number 1
	Background
	Objective
	Data
	Methods (I)
	Methods (II)
	Cox regression model showing the effect of percent lifetime exposure to FW
	Survival function for percent lifetime exposure to FW*
	Results
	Conclusion

