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SIR,
In a recent article in this journal Field and Kerr'

reported a retrospective study of birth abnormalities,
deaths, and health problems among the offspring of
Tasmanian Vietnam veterans. Field and Kerr com-

pared the reproductive outcome among the families
of 357 Vietnam veterans with that among the
families of 281 controls identified as friends or
neighbours of the Vietnam veterans. The information
was obtained by telephone interviews and was

reported to have been validated by collateral infor-
mation from the Vietnam veterans' control families'
physician. Field and Kerr reported a statistically
significant increase in the rate of perinatal deaths,
major abnormalities, and diseases among the children
of Vietnam veterans. They claimed that their results
were consistent with those in earlier studies, and
concluded that "the evidence in all available studies
supports the involvement of a paternally mediated
genetic effect" (p 825).1
We disagree with Field and Kerr's interpretation

of their findings for three main reasons. First, we

believe that they have failed to rule out alternative
non-causal explanations of their data. Second, they
have failed to provide an adequate analysis of the
inconsistencies between their data and that of better
controlled studies of the same issue. Third, they
have not adequately dealt with the biological im-
plausibility of the causal relationship for which they
claim to have provided evidence.

Alternative explanations

It is customary in epidemiological investigations to
consider and discount the possibilities of sampling
bias, respondent bias, and observer bias before one

is permitted to draw any stronger substantive causal
inference from an observational study.2 We believe
that Field and Kerr have failed to address these
biases in either their research design, or the way in
which they have analysed their data.

SAMPLE BIAS
The description of how the sample was obtained by
Field and Kerr creates the impression that a

reasonably representative sample of Tasmanian
Vietnam veterans was studied. Information about
the conduct of the study which was supplied to the

Evatt Royal Commission3 (volume 3, chapter VII,
addendum, pp 166-87) suggests that there was
considerable potential for bias to enter into the
construction of the sampling frame of eligible
Vietnam veterans, the process whereby Vietnam
veterans came to be included in the study, and the
way in which the control families were obtained.

First, according to the Evatt Commission, the
sampling frame was drawn up by members of the
Tasmanian branch of the Vietnam Veterans' Asso-
ciation of Australia (VVAA), the local branch of
the organisation which has championed the claim for
Agent Orange. It included equal numbers of veter-
ans who were and were not members of the VVAA3
(volume 3, chapter VII, p 173). If, as seems likely,
Vietnam veterans who suffer from adverse repro-
ductive outcomes are more likely to join the
VVAA, then this decision biased the study sample
from the outset.

Second, the invitation which was issued to Viet-
nam veterans to participate in the study was sent out
under the letterhead of the VVAA3 (volume 3, p
173). Given the VVAA's advocacy of the herbicide
claim such an invitation was likely to attune the
sample to the purpose of the survey.

Third, the manner in which the controls were
sampled is poorly described. Field and Kerr say that
the Vietnam veterans in the survey were asked to
"nominate for comparative purposes a family living
in the same suburb or area with a father of similar
age to the veteran and containing children"' (p 820).
They claim that sampling bias was minimised by
only telling the veteran that the study was about
'family health' until they had nominated a control
family. In view of the letter inviting the veterans'
participation it is doubtful that this form of 'control'
was effective. Moreover, although all 357 families
were invited to nominate a control family, data were
obtained on only 281 such families. Field and Kerr
do not consider how this selection process may have
affected the constitution of the control sample.

RESPONDENT BIAS
In order to obtain valid retrospective information on
reproductive outcomes questionnaires must be care-
fully constructed by skilled researchers and collateral
information used to support the validity of the self-
reports. These issues are critically important when
Vietnam veterans are more likely to recall adverse
reproductive events because of the publicity given to
the alleged reproductive effects of herbicide exposure
in Vietnam. There are serious doubts about the
extent to which the problem of differential recall
was addressed in the Field and Kerr study.

First, according to the Evatt Commission, the
questionnaire that formed the basis for the tele-
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phone interview was constructed by a voluntary
worker with the VVAA3 (volume 3, p 171). She had
no epidemiological training and no mention was
made of her receiving advice from Field or Kerr on
the construction of the questionnaire. There is no
evidence that the instrument was pilot tested before
use.

Second, it is unclear to what extent efforts were
made to validate the respondents' reports from
collateral sources. Field and Kerr say that they
attempted to validate reports of birth abnormalities
and perinatal deaths from the families' physicians,
but no information was reported on how often this
was done. In any case, these checks were confined
to the validation of reported adverse outcomes; no
attempt seems to have been made to see if such
events may have been missed among controls who
did not report any.

OBSERVER BIAS
Given a context in which a great deal of publicity
had been given to an alleged association between
Agent Orange and birth defects, it was essential that
two steps be taken to minimise observer bias in
questioning and recording information about
adverse outcomes. First, skilled interviewers should
have obtained the information about the reproduc-
tive and health outcomes of Vietnam veterans and
their control families. Second, the interviewers who
elicited the information about reproductive outcomes
should have been blind as to whether or not the
interviewee was a Vietnam veteran. According to
the account of the Evatt Commission, neither of
these precautions was observed in the Field and
Kerr study. The interviewers were the wives and
friends of members of the VVAA, and they had
only been given an afternoon of training in inter-
viewing by the person who designed the question-
naire. Most importantly, the interviewers were not
blind as to the service record of the respondents3
(volume 3, chapter VII, p 173).

ABSENCE OF AN EXPOSURE INDEX
In order to argue that the reported excess of birth
defects and perinatal deaths among Vietnam veter-
ans was attributable to herbicide exposure, it is
necessary to show that there was a dose response
relationship between the level of exposure and these
outcomes. No exposure index was obtained from
this sample. The assumption seems to have been
made that Vietnam veterans were exposed by virtue
of having served in Vietnam. This assumption is
arguable since the Evatt Royal Commission found
that the average Australian Vietnam veteran was
exposed to a small fraction of the amount of

herbicide received by men who manufacture and
spray these herbicides3 (volume 1, chapter IV).

Inconsistency with earlier findings

Field and Kerr create the impression that the results
of earlier studies of reproductive outcomes in
Vietnam veterans are in agreement with their
findings in showing a consistent pattern of birth
defects among the children of Vietnam veterans.
The impression is false. The three major studies that
have been undertaken'6 have consistently failed to
find evidence of a substantial increase in the rate of
birth defects among Vietnam veterans.7 8
Hatch and Stein,7 whose evaluation Field and

Kerr cite, came to conclusions quite different from
those of Field and Kerr. Their first conclusion,
which is of special relevance to Australian Vietnam
veterans, was that it "seems reasonably well-
established" that "service in Vietnam did not, in and
of itself, raise the risk for fathering malformed
offspring ...". (p 200). Although they were
reluctant to draw conclusions on the issue of birth
defects among those who were exposed, they never-
theless felt able to conclude that "for the majority of
those who were exposed, there was evidently not a
large increase in risk (risk ratio >3), or even a
moderate risk (risk ratio between 2 and 3), for
malformations in general". Hatch and Stein's con-
cern about the limits of resolution of epidemiological
studies on Agent Orange was confined to the
inability of such studies to rule out the possibilities
of either a very small increase in risk, or an increase
in risk which may have occurred in a minority of
those who were heavily exposed.

Similarly unsupportive conclusions were reached
by Sharp et a19 in their review of delayed health
hazards of pesticide exposure: ". . . the most
impressive result of the findings for human repro-
ductive effects from exposure to pesticides is their
inconsistency . . . [which] stems from one of two
causes: either the effects are weak at exposure levels
experienced by humans, and therefore difficult to
detect epidemiologically; or there are no effects,
and the apparent effects result from multiple
comparisons-each study looking at a variety of
outcomes, some of which are by chance statistically
significant"9 (p 458).

If we accept the general conclusion of the latter
reviewers, that the risk of Vietnam veterans father-
ing children with birth defects is a small one (less
than a risk ratio of 2-0), then Field and Kerr's results
present a major puzzle: how was their study, which
used a smaller sample than any of the previous
studies, and hence had less statistical power, able to
detect risk ratios of 2 or greater? We suggest a
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simple hypothesis: since the earlier studies took
steps to reduce sample, respondent, and observer
bias while Field and Kerr did not, the latter's
findings are attributable to these biases.

Biological implausibility

Field and Kerr make two suggestsions about pos-
sible biological mechanisms by which male exposure
to herbicide could cause birth defects among chil-
dren born since their father's war service. First, they
claim that the pattern of abnormalities they
observed among Vietnam veterans "resembles the
pattern of progeny produced by exposure of female
rats during prefnancy to toxic substances, including
2-4-5, T .. . " (our emphasis, p 825). This would
involve a male mediated teratogenic effect. Second,
they suggest that other "possible mechanisms could
be germ cell mutation or some indirect effect of
increased susceptibility to environmental mutagens"
(p 825).
Their preparedness to make a causal inference in

the absence of a mechanism suggests they believe
that this is a problem that will be resolved by future
theoretical advances. It is unlikely to do so for
several very good reasons.

First, the most plausible candidate for such a
mechanism is an inherited mutation in the male's
germ cells. This presupposes that the chemicals to
which the Vietnam veterans were exposed are
powerful mutagens. The evidence in favour of this
presumption is weak at best3 (volume 3, chapter
VII, pp 122-36).

Second, inherited mutations are unlikely to pro-
duce the specific pattern of birth defects claimed by
Field and Kerr. There is no reason to believe that
chemical damage to the male germ cell would
produce a consistent pattern of defects in all cases.
Quite the reverse is to be anticipated. Consistent
patterns of defects are more likely to arise from one
or more teratogenic agents; such an outcome is
extremely biologically implausible if the causative
agent was active when the male parent fathered the
child. 'o

Third, even if the herbicides were mutagenic, and
even if sufficient Australian Vietnam veterans were
heavily exposed to them, it is extremely improbable
that a study of the small size of Field and Kerr would
be able to detect any increase in birth defects of
mutational origin. We know from studies of geneti-
cally transmitted defects in the populations exposed
at Hiroshima and Nagasaki that such effects have
not been detected in large populations which have
been exposed to a known mutagenic agent, namely
ionising radiation.'0 11 How much less likely is it
that a small population, only a small proportion of

which has been exposed to agent(s) of doubtful
mutagenicity, would produce a detectable increase
in the rate of defects among a sample of 386
veterans' offspring?

Conclusions

We conclude that the evidentiary value of Field and
Kerr's study is severely impaired by their failure to
control for well known sources of sampling, respon-
dent and observer bias, which, in all probability,
explain the study's findings. This hypothesis is
supported by the fact that their findings are at
marked variance with those of better conducted
research studies, and the additional ground that the
causal relationship for which they claim to find
evidence is biologically an extremely implausible
one.
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