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Session I: Planning Clinical Studies

_ Types of Clinical Caries Studies: Epidemiological Surveys,
 Randomized Clinical Trials, and Demonstration Programs

- ].W.STAMM
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Epidemiological studies of dental caries may generally be
considered as implementing one of two research strategies.
The first and perhaps the common type of investigation is
the observational study, of which the cross-sectional survey
is the most frequently employed. Also belonging in this

category are cohort studies, which have had a small but

jmportant place in caries research. The second type of
epidemiological study is the classical scientific experiment
which, applied to the health field, is exemplified by the

: randomized clinical trial (RCT). As will be described

pelow, there are major distinguishing characteristics be-
tween these two types of investigations. However, both
classes of studies also share significant common features.
Accordingly, this review will examine their key elements
and respective applications in clinical investigations of
dental caries. Demonstration programs, which usually are
not considered as epidemiological research, will be con-
sidered toward the end of this paper.

When the survey or the clinical trial is employed in the
study of dental caries, four distinct types of epidemio-
logical objectives become apparent: (1) description of the
caries status of the study population by presenting the
distribution of dental decay among the population ele-
ments; (2) explanation of caries etiology by illuminating
the determinants or risk factors associated with the disease;
(3) predicting the relative occurrence and distribution of
caries for a given population; and (4) controlling the extent
of caries by suggesting and evaluating interventions which
have the potential to prevent or treat the disease.!

Given these aims, well-designed dental surveys can al-
most always enhance scientific understanding of caries by
improving on description, explanation, and/or prediction.
What is often not fully appreciated is that true experimen-
tal methods such as the RCT are even better suited to attain
these three objectives. As for the fourth aim, clinical trials
have the unique additional property of providing a power-
ful approach to evaluating the effectiveness of a vast array of
interventions developed for the elimination of dental decay.

Ignoring methodological considerations, the major
distinction between the epidemiologic survey and the
randomized clinical trial is their respective abilities to pro-
vide causal explanations. Specifically, while dental surveys
permit the generation of hypotheses and the establishment
of association models, scientific tradition has determined
that only from properly conducted experiments can one
infer cause-and-effect relationships. In practice, this means
that randomized clinical trials are the gold standard in
population-based clinical research.

Nevertheless, many circumstances arise in clinical re-
search which preclude the application of experimental
methods. For example, it may be impossible to randomize
subjects, as in the case of the early water fluoridation stu-
dies.?4 Or, it may be unéthical to randomize subjects with
respect to a caries risk factor such as sucrose. It is for such
situations that non-experimental, observational research

designs may serve as respectable alternative investigative
strategies.
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The epidemiological caries survey.

The traditional epidemiological caries survey gathers
one-shot, cross-sectional data which permit the analysis and
reporting of disease prevalence. In fact, since 1938 rather
less emphasis has been placed on caries prevalence, and
most surveys focus almost exclusively on the decayed,
missing, and filled (DMF) index as a more or less accurate
measure of accumulated caries experience, at least for chil-
dren and young adults.5

Objectives. — In general, the caries survey does not
attain the description, explanation, and prediction objec-
tives equally well. Specifically, a good survey almost always
fulfills the first of these aims. Illustrative of this descriptive
function are such investigations as the household survey of
oral health in North Carolina®, the recent dental caries
survey of schoolchildren in the United States?, and the
survey of adult oral health in the United Kingdom®8. The
findings obtained from such surveys provide very useful
descriptive analyses that may be applied to the develop-
ment of more appropriate treatment strategies, the adop-
tion of more suitable preventive programs, or the planning
for future manpower configurations.

The dental survey is not nearly as well-snited to accom-
plish the second goal — namely, to provide explanations for
the observed dental caries distribution. Two reasons ac-
count for this: First, the survey cannot incorporate suffi-
cient information about the epidemiological triad of per-
son, place, and time. Specifically, although the survey
investigates caries according to person and place factors, it
measures these simultaneously, and therefore, it is often
unclear which factors preceded which to produce the
disease. Second, in both their design and analysis, surveys
can almost never isolate a potential caries risk factor to the
degree necessary for establishing its role in causation. For
example, consider the previously mentioned US survey of
caries in schoolchildren. It is quite evident that the DMF
level in the school-aged population is lower than was the
case ten years ago. However, notice that the survey is quite
limited in explaining why the caries index is lower. With
regard to person and place, even the role played by water
fluoridation is difficult to isolate, since residency histories
are imprecise and foods processed with fluoridated water
are sold in fluoride-deficient communities. With respect to
time, it is difficult to rule out effects from fluoride denti-
frices and other fluoride sources or changes in the applica-
tion of examination criteria. Above all, declining caries
levels have been observed in communities that have been on
their present water fluoridation status for a considerable
period of time, which further complicates estimating the
true contribution of water fluoridation to the observed
lower DMF values.

Finally, it is well-known that the standard results from
dental surveys have not been strong predictors of. future

701






