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General Discussion

RINGELBERG: I have a couple of points, particularly
on the Grainger/Lehnhoff paper. The first one is concerned
with the correlation matrices. They stated that the correla-
tion coefficients are all lower in the treatment groups,
which seems to be true, and that if the treatment was abso-
lute zero the r’s would also be equal to zero. I wonder if it
might be of interest to discuss this and these coefficients.
Looking at Kingman’s paper, it appears to be true if there is
correlation between MGSI and caries incidence where you
have a control r of 0.36 and 0.32. I think there is only one
thing I disagree with in Dr. Kingman’s paper, and that was
the last statement that investigators are more comfortable
with post-randomization than with post-stratification
analysis of covariance. Certainly the assumption is there
when there is interaction present, and there usually is. But
since pre-stratification seems to be preferred, I see no prac-
tical reason, as an investigator, why it shouldn’t be done.

Second, although I am comfortable with covariance
analysis, I don’t think it is as universal a cure as Dr. Slakter
suggested. Another point was the re-ordered dental age
group where they put clusters zero to five, age six to 11, 12
to 19, and 20 to 28 — I think these clusters relate to a
disease process and are derived from the data. Certainly the
topical trials have shown a close association with smooth
surface caries. With the MGSI of two above, which involves
proximal lesions, I am not so sure that we are not looking
at two different disease entities here. Certainly the or-
ganisms are different, suggesting a different etiology. What
we are doing primarily is testing these products within pit
and fissure populations from 6 to 11, and then extrapolat-
ing the results to smooth surface caries in populations of 12
to 19. So I have to disagree with some speakers this morn-
ing who suggested that we should be looking for at least
topical fluoride studies for an older population. As an epi-
demiologist, I am aware of the need for having an attack
rate which showed a difference for this. As an investigator,
I am also fully aware of the constraints of trying to get that
population over a period of time. :

My final point: I haven’t heard anyone compare com-
parisons. In these days when it costs upward to $750,000
for a three-year trial, I doubt if there are going to be very
many trials with just one treatment group. Nearly always it
seems that we have two or more treatment groups. Certain-
ly we are constraining two-tailed tests with these positive
controls. There may be some reason for using one with a
placebo, but not with the positive control. I'd like to see
some discussion or attention to perhaps a more sensitive
comparison of procedures.

RULE: Dr. Kingman pointed out that pre-randomization
techniques are usually avoided, and this was due to pro-
phylactic use of good prognostic variables as well as logisti-
cal problems in the running of the studies. As I was think-
ing over the nature of this conference and preparing for it,
I took a look at almost all (about 25) of the clinical denti-
frice studies and mouthrinse studies over the last 14 to 15
years. Actually, it turns out that almost all of them did
have some pre-randomization done. Usually it was age and
sex and grade and school, that sort of thing. There were
very few that used other things like initial DMFS or DMFT.
Unfortunately, what was surprising was the number of
studies that showed some imbalances after two or three
years in the study — over 20% of the papers showed these
kinds of imbalances, usually in the numbers of surfaces.
When imbalances did appear, the analysis of covariance
was usually used and sought out the effect. As Grainger

mentioned, the analysis of covariance is largely unex-
ploited. In.fact, only two papers appeared in which analysis
of covariance was used as part of the planning design to
improve efficiency in which a large array of covariates was
used.

CASH: Dr. Grainger indicated in his paper that, in all
likelihood, some of the assumptions of the covariance
analysis are likely to be violated to some degree. I wonder
how one could statistically justify the use of 12 covariables.
My concern is that by chance alone you could reduce the
mean square error on the magnitude of 25%. Also, the like-
lihood is that, among 12 covariables, you will have some
baseline imbalance among just the covariables which would
likely result in some real adjustment in the final increments.
In the example that was presented, the adjustment in the
second set of data was almost 50%, that is, from 16% to
25%. 1 think that when you get into this size of adjust-
ment, the assumptions of the covariance analysis become

more important, and one would have to justify to some-

degree the validity of the covariance assumptions and
analysis.

With regard to Dr. Kingman’s paper, it mentioned that
the model was good for several reasons, but one is that it
allows for an adjustment due to differences among the
prognostic factors, but I wasn’t quite sure of the adjust-
ment that was being made. I thought it was by choice of
the weights. Maybe you can comment on that. With regard
to Dr. Fleiss’ paper, I would like to ask how he felt the
power of his model was compared to parametric models,
and also how he would go about testing for interaction.

With regard to Dr. Varma’s paper, I have a strong feeling
for non-parametric statistics. Some of Jay Conover’s re-
search indicates that, even when you have normal distribu-
tions but unequal variance, there is a real loss in power in
the parametric test vs. the non-parametric test.

In my cursory review of published papers over the past
year, 1 have often noticed that the equality ‘of variance
assumption can be easily violated. There have been several
reasons presented here today to explain why that occurs. I
think more research is needed in this area to investigate
parametric vs. non-parametric in the light of unequal
variances and the large sample sizes generally found in
caries trials. There is no question of the robustness of these
tests, but the comparison of power under a variety of
conditions is of definite interest.

LASTER: Dr. Slakter made a case for putting to bed — I
got the impression, forever — dealing with increments,
basically because increments lack power in a certain sense
but are continually used because of tradition. I am some-
what confused about that, because, in the body of his
remarks, he also said, quite accurately, that covariance on
increments is identical in a general sense with using a con-
ventional approach in covariance, where the conventional
approach implies covarying the final on the initial score.
That’s true. So a very simple way out of this is merely to
covary on increments. This solves several problems: We
have the more efficient model, and the clinician gets to see
his data in the traditional way. That’s why I couldn’t
understand the emphasis on not dealing with increments. I
understood what he meant. He was opposed to the use of
increments without covariance, obviously. Remember that
the two procedures - that is, covariance on finals or incre-
ments — are directly convertible to each other to produce
the appropriate point estimates. Very simply, adjusted
increments plus baseline equals adjusted finals. An item you
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should be aware of is that the test of the regression coeffi-
cient, i.e, that the slope equals zero, is different. If you
utilize the increment model, you may well appear to wipe
out the impact of the covariate altogether. For example, if
the pooled estimated Beta (the regression coefficient) turns
out to be exactly one, then in the increment model the sum
of squares for Beta will equal zero. Dr. Slakter was also
concerned about parallel slopes when you use covariates. If
you are able to pre-stratify or block on the covariable that
you use in the analysis, you greatly enhance the chance
that the test for parallel slopes will come out such that they
are parallel (see Snedecor and Cochran).

In relation to Dr. Kingman’s paper, I had spoken with
him at length on several occasions. There is just so much
you can do in 20 minutes! What he has done was well done
and accurately done. I would like to compliment him on his
work. I would like to add some commients about power
relationships in this situation which are not generally dis-
cussed. Normally, when you hear the problem of unbal-
anced data discussed, at least as far as it has been con-
sidered here within the fixed model, it is about what to do
in the case of interaction and how does one estimate mar-
ginal or average effects. Dr. Kingman handled this all very
well.

I would like to discuss what problems can be encoun-
tered, especially in the computing area, when you have
the fixed effects model and there is no interaction. That
is to say, you have a statistical basis to assume that main
effects are estimable. You should be aware, and I’'m sure
most of you probably already are, of the following items:
Most of the package programs that are available today give
you, by default, the weighted-squares-of-means solution
when dealing with unbalanced data. In the BMDP2V pro-
gram, for example, you get the weighted-squares-of-means
algorithm when the data are unbalanced. When you use the
SAS package, another commonly used program, you will
get, by default, type 1 and type 4 sums of squares. With all
cells filled, type 4 sums of the squares are equivalent to the
method of weighted-squares-of-means. What’s wrong with
that? Well, if you were working as Dr. Kingman was, with
the two-way model, you generally look at the test of inter-
action first. It is the last sum of squares after you have
taken out the general mean and the two main effects. If
the interaction is deemed to be non-significant, and you
continue to evaluate the main effects in the model with
the sum of the squares produced by weighted squares of
means, the procedure is inefficient. It will lack power.
In essence, you should really be using the method of
fitting constants in the absence of interaction. The sums of
squares for the method of fitting constants are readily
available from SAS, type 2 sums of squares. Now, mind
you, these two procedures do not generally give the same
marginal mean estimates. They will usually be different. In
the case of weighted squares of means, the procedure will
be inefficient in the absence of population interaction.

Finally, a comment was made that post-stratification
will not be preferred by the clinician. One of .the important
things presented in Dr. Kingman’s paper was that this is
not to be preferred as post-stratification, but the two-way
model for dealing with these kinds of data is preferred to
the analysis of covariance. I think that this should be seen
as one of the major contributions of Dr. Kingman’s paper.
While available time does not allow for a full discussion,
a major assumption of analysis of covariance is that of
parallel slopes — say, in the fully randomized design — and
in my experience it has been a rare occasion when this
assumption has been met when analyzing unblocked data.
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It is usually the case that they are not parallel or they
created enough disturbance to mask the main effects that
may be present. In this case, the two-way design is to be
preferred. I think the major thrust of Dr. Kingman’s work
should be considered to be that the two-way model shoulg
not be discarded just because it is unbalanced, and ap
analysis of covariance performed instead on the stratifying
variable, pre- or post-.

JOHNSON: I will be very general in my remarks. There
is a nice cross-section of the various alternative types of
analyses that can be used for dental caries data. The variety
of methods, though, has to be acknowledged here, during
the planning stage of the trial. I think to avoid problems of
multiplicities, not only in interpretation of resuits by way
of multiple subgroups or repeated tests over time, it is wise,
at least from the FDA perspective, to consider the alterna.
tive types of analyses before you set out on a trial. You
have to lay out in the protocol, if at all possible, the scoring
indices that are planned and the general types of analyses
that will be conducted. It sounds difficult and it surely is,
but I think we see, at the FDA, new drug applications that
come in that have been analyzed probably a zillion different
ways. It is possible to come in with the most favorable re-
sults based on a specific technique. Many of these techniques
vary in terms of their appropriateness for particular sets of
data, and we need specifications for the ones that are used,

Another point I want to make is about losses. Even in
the case where the dropout rates are similar across treat-
ment groups, it makes me wonder why patients who fail
to return for follow-up are distributed, in fact, evenly
among the groups. Maybe this is a picky point, but in other
cases we see similar rates for dropouts, but we may be con-
cerned because side-effects or other treatment-related
varjables are the reason for people dropping out of the
active drug group; whereas, in the placebo group, the
reasons could be as difficult as compliance or something
else. One can’t rule out possible bias with respect to reasons
for withdrawal. I wonder if anyone had looked into this,
or whether it was a concern in dental caries trials.

_ Finally, I think it is great that there has been a search for
powerful, sensitive approaches to these data. It is highly
relevant in the case of active control trials, which I think
many of us perceive as coming down the pike. I would
like to echo some of the points made yesterday and earlier
today about the importance of obtaining precise estimates
of comparative treatment effects, and the difficulties
created by low prevalence and very small differences in
caries increments that are being sought in these positive
control trials. But I think, further, that we need to pay
some attention to the level of the effect of the positive con-
trol group to ensure that it is beyond that which could be
attributed to a placébo.

As caries prevalence declines, and as we are looking at
new populations to compare our positive control on new
drugs, it is not that simple to interpret a non-significant
difference between treatment groups with respect to caries
increments. It may or may not mean that the new drug is
efficacious. It depends on the positive effect of the control
in the population under study. So you have to look back at
information to ensure that the level of effects seen in
current trials is similar to that in past trials which prove the
positive control to be positive. I'm not sure this was ever
brought out, even though it may be a simple point. I think

- we are going to have to deal with it as we see more and

more controls.
GRAINGER: A lot of these questions were asked, such
as, would you trust a covariance ‘with 12 or 48 covariables
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