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Introduction.

The screening and pre-selection of suitable subjects for in-
clusion in clinical trials have long been an accepted practice
in the medical field. In order to separate those subjects who
will discriminate best between test and control agents, it is
recommended that both those likely to develop little or no
disease and those likely to be overwhelmed by the disease
process be excluded from a trial. By eliminating these sub-
jects, a diminution of the therapeutic or preventive effect
will be avoided, and a clearer picture of the agent’s bio-
logical activity will be obtained.

In order to understand the role of pre-selection in the
field of clinical testing of caries prophylactic agents, it is
necessary to appreciate first that there are two fundamen-
tally different types of clinical trial, each with its own
distinct set of aims and underlying statistical theory. The
distinction was drawn some 15 years ago in the general
medical field by Schwartz and Lellouch!l, who used the
terms “‘explanatory” and “pragmatic” clinical trial. This
refinement was first recognized in dental epidemiology by
O’Mullane?, who considered that the clinical testing of an
agent should be conducted as a two-stage process. The first
stage was defined as an experimental clinical trial, and the
second as a community clinical trial.

The experimental (or explanatory) clinical trial is de-
signed to test the effectiveness of a new agent following
encouraging results from initial laboratory work. The agent
is tested under ideal conditions contrived in order to allow
it every chance to demonstrate its biological effect in pre-
venting or treating the disease. By definition, the sample
of subjects involved is drawn from an infinite, hypothetical
population of samples similar to the one under study, and
the underlying statistical methods are those of hypothesis-
testing and estimation theory. The aim is to identify useful
agents and establish their efficacy as quickly as possible.

The community (or pragmatic) clinical trial, on the
other hand, is designed to evaluate the efficiency of those
agents of proven effectiveness which are to become part of
public health programs. The agent is therefore tested under
real-life conditions employing a sample of subjects with
characteristics fully representative of the population on
which it will eventually be used. Acceptance procedures
known as Decision Theory are involved, and the inferences
drawn relate to a real population. The aim is to decide on
which therapy to promote, taking into account factors
such as cost and acceptability.

A failure to appreciate this distinction in methodology,
and an attempt to combine both types of procedure in one
and the same trial, led to a confusion of aims in many trials

in the past, with a consequent impairment of their effi-

ciency. Thus, samples included many unsuitable subjects,
thereby lacking homogeneity, and were consequently often
unnecessarily large for the purposes of establishing efficacy.
Yet the trial conditions remained so artificial as to give a
false and misleading impression of the cost-effectiveness of
the agent and its value under real-life conditions. The in-
vestigators failed to recognize that if the efficacy of an
752

agent is unknown, assessing its value as a public health
measure is irrelevant.

Because the experimental clinical trial is conducteg
under conditions designed to give the agent the best chance
of demonstrating its effect, pre-selection of subjects is ap
essential technique to adopt in order to improve its effi.
ciency.

Reasons for pre-selection.

Experimental clinical trials of caries prophylactic agents
are inevitably expensive and long-term, and it has always
been important to ensure that they are conducted as effi-
ciently as possible so that the cost and time period needed
to develop anew agent are reduced to a minimum. However,
two recent developments have accentuated the need to ob-
tain optimum efficiency in trial design: first, the introduc-
tion of standard active control agents, and, second, the
general decline in caries prevalence. ‘

Under these changed conditions, caries prophylactic
trials in the future will be conducted increasingly to test for
small improvements in efficacy of new agents compared
with a standard control, or, alternatively, to establish simi-
larity in their biological activity. If traditional experimental
designs were followed3, unacceptably large sample sizes
would be required in order to detect these small differences.

. Basis for pre-selection.

Variables that can be used as a basis fqr pre-selection fall
into two categories. The first are those that can be docu-
mented without examining the subjects, such as age, sex,

‘and social class, while the second group are those that can

be recognized only by clinical examination, such as previous
caries experience and tooth surfaces at risk. The first group
may be conveniently termed “pre-clinical examination
criteria” and the second group “posi-clinical examination
criteria.” The use’ of the second group of variables suffers
the disadvantage that a larger sample of volunteers must be
screened than may be required for inclusion in the trial,
and those who do not meet the selection criteria are re-
jected.

Pre-clinical examination criteria. — The most consistent
criterion for selection in caries clinical trials in the United
Kingdom has been age. Subjects aged initially 11 to 12
years have usually been chosen because they are entering
a period of high caries activity, as many permanent teeth
erupt, and are also likely to remain at the same school
throughout the trial period.* Age is a sensitive factor, and
even one year’s difference in the age at which children are
admitted to a clinical trial may be important. This can be
demonstrated by comparing the ¢ values for differences in
mean caries increment between test and control groups over
two successive years of a clinical trial (Table 1). Thus, 2
study employing children initially aged 11 to 12 years
may be less efficient than one that begins with children a
year older. The advantage of involving older children is that
more permanent teeth have erupted, and a greater discrim-
ination between test and control groups may be observed at
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TABLE 1 _
MEAN DFS INCREMENTS IN CHILDREN AGED INITIALLY
11 TO 12 YEARS IN A TEST AND PLACEBO CONTROL GROUP
DURING THE FIRST AND SECOND YEAR OF A FLUORIDE
DENTIFRICE TRIAL!S

First-year Second-year
DFS Increment DFS Increment

Control T 24 3.5

Test 24 2.8

Diff. 0.0 ' 0.7

t Value 0.1 2.1
TABLE 2

32-MONTH MEAN DFS INCREMENTS IN BOYS AND GIRLS
IN AN ACTIVE CONTROL FLUORIDE DENTIFRICE TRIAL!?

Mean DFS
Active Control Test Diff. t Value
Boys 3.7 4.6 0.9 1.6
Girls 3.5 4.1 0.5 13
TABLE 3

BASELINE DMFT AND PERCENTAGE OF SUBJECTS WITH
7ZERO INCREMENT IN ACTIVE CONTROL GROUPS IN
FIVE CARIES PROPHYLACTIC CLINICAL TRIALS8-10,12,15
COMMENCING OVER A TEN-YEAR PERIOD

Baseline Baseline % of Subjects
Trial year Mean DMFT with Zero Increment
Al0 1968 5.6 3
BE 1970 54 14
co 1972 45 15-
pis 1975 43 16
El2 1977 3.8 24
TABLE 4

MEAN DIFFERENCES IN DFS INCREMENT AND REQUIRED
SAMPLE SIZES FOR SUBJECTS IN DIFFERENT CATEGORIES
OF INITIAL DMFS EXPERIENCE IN THREE FLUORIDE
DENTIFRICE TRIALS®:12,15

Trial B8 Trial D13 Trial E12
1970 1975 1977
Placebo Placebo Active
IDMFS Diff. N Diff. N Diff. N
Low 2.3 22 1.5 65 0.2 2000
Middle 2.8 25 2.0 30 0.6 273
High 2.0 81 2.5 41 2.1 53

an earlier stage in the trial, thus providing the opportunity
of conducting clinical trials over a shorter period.

Confining the study population to a particular sex,
depending on the type of agent, has been considered?, fol-
lowing the observation that girls demonstrated a larger
treatment response in fluoride dentifrice trials than did
boysh69, although boys proved more discriminating when
the agent was in the form of a mouthrinse!0:11, The main
reason for girls benefiting more than boys in placebo-
controlled dentifrice trials was probably their more con-
scientious use of the product. However, the advent of the
standard active control has removed sex difference in treat-
ment response as a useful basis for pre-selection. This is
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illustrated by a recent study carried out in the northwest
of England!?, where a low-concentration fluoride dentifrice
was compared with a higher fluoride active control (Table
2). There was a larger mean difference of 0.9 DFS for boys
than that of 0.5 for girls and, since the numbers of boys
and girls were similar, the ¢ values may be compared. It can
be seen that the 7 value of 1.6 for boys was larger than that
of 1.3 for girls. The findings of this study may not be so
much at variance with the results of earlier studies as first
appears, since an examination of the mean DFS increments
shows that the girls benefited more from the lower fluoride
dentifrice than did the boys. A similar finding of boys’
apparent enhanced discriminatory ability has been reported
by other workers conducting a trial employing an active
control.13

Post-clinical examination criteria. — The most useful
variable for pre-selection obtainable by clinical examination
is past caries experience. The increment of new caries
occurring during the course of a clinical trial is correlated
with the caries experience of the subjects at baselinel4,
and it is the difference in mean increment between the
test and control groups and its variability that determines
the magnitude and significance of the treatment effect.
However, the progressive decline in caries prevalence and
the introduction of active control agents have altered the
way in which initial caries experience may be used ad-
vantageously in pre-selection.

Table 3 presents the mean DMFT at baseline and the
percentage of subjects with zero increment over three years
for the active groups of five clinical trials carried out in
the northwest of England310.12,15 on children who were
aged initially 11 to 12 years. It is apparent that as caries
prevalence fell from 5.6 DMFT in 1968 to 3.8 DMFT in
1977, the percentage of subjects with zero increment in-
creased from 3 to 24%.

Subjects who experience very small increments over the
trial period are generally not useful in discriminating be-
tween the relative efficacy of treatments. This can be
demonstrated with data from three clinical trials that com-
menced in 19708, 197515, and 197712 (Table 4). For the
purposes of analysis, the subjects were divided at the 33rd
and 66th percentiles, after examination of the frequency
distributions of their baseline caries experience, into low,
middle, and high initial caries experience groups. The dif-
ference between the three-year mean DFS increments for
the test and control groups is shown for each trial. Also
shown is the minimum sample size per group required in
order to obtain statistical significance at the 5% level,
assuming that a selected sub-group based on each of the
three bands of initial caries experience had been used.

It is evident that the pre-selection of subjects in the low
and middle bands of initial DMFS would have produced
some improvement in efficiency in the 1970 trial from a
reduction in the required sample size, and pre-selection
of those in the middle band some improvement in the
1975 trial. However, in the active control trial, which
commenced in 1977, it is. the high initial caries group that
would have produced the most efficient trial. It is also
noteworthy that the improvement in efficiency that would
have resulted from using pre-selection is of a far higher
order in this than in the earlier trials.

The number of sound surfaces at risk to caries has alsoc
been investigated as a basis for pre-selection, since this too
is related to future caries activity — hence the treatment
response to preventive agents. In a refrospective analysis
of two placebo-controlled trials5, the value of initial sur-
faces at risk was enhanced when the presence of only







