
The Evaluation of Genetic Counseling
A Committee Report

A COMMITTEE of human geneti-
cists and behavioral scientists met
in Colorado Springs, Colo., on
February 28 and March 1, 1975,
to consider appropriate methods
for evaluating genetic counseling.
The meeting was requested by the
National Institute of General
Medical Sciences of the National
Institutes of Health.
The committee recognized the

need for a definition of genetic
counseling and adopted the defi-
nition published in 1975 by the
Ad Hoc Committee on Genetic
Counseling of the American So-
ciety of Human Genetics (1):

Genetic counseling is a communica-
tion process which deals with the hu-
man problems associated with the occur-
rence, or the risk of occurrence, of a
genetic disorder in a family. This process
involves an attempt by one or more ap-
propriately trained persons to help the
individual or family (1) comprehend
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the medical facts, including the diag-
nosis, the probable course of the disor-
der, and the available maniagement; (2)
appreciate the way heredity contributes
to this disorder, and the risk of recur-
rence in specified relatives; (3) under-
stand the options for dealing with the
risk of recurrence; (4) choose the course
of action which seems appropriate to
them in view of their risk and their
family goals and act in accordance with
that decision; and (5) make the best
possible adjustment to the disorder in
an affected family member and/or to
the risk of recurrence of that disorder.

This definition, in a slightly
modified form, was published in
1974 together with a discussion of
the state of the art of genetic
counseling (2).
The following concepts were

formulated as guidelines for
groups who wish to evaluate
the outcomes of their counseling
methods, whether proband or non-
proband oriented.

Evaluations
Most published evaluations of
genetic counseling entail recon-
tacting persons previously coun-
seled in order to assess retention
of information and attitudinal
and behavioral changes as a re-
sult of counseling. This type of
retrospective evaluation is often
inadequate because of inaccurate
records of the persons' precounsel-
ing knowledge, attitudes, and be-
liefs and insufficient data on the

exact transmission of messages
by the counselor. These pitfalls
in retrospective evaluation sug-
gest that prospective evaluations
are preferable whenever possible.
Nonetheless, in certain situations
retrospective studies may be use-
ful, for example, as baseline infor-
mation for generating designs for
prospective studies. Additionally,
ethical considerations may some-
times preclude the development
of meaningful prospective studies
involving, for example, a compari-
son group which did not receive
counseling.

In sum, the investigator should
justify the use of retrospective in-
stead of prospective studies. He
should acknowledge and deal with
the limitations of experimental
design imposed by a retrospective
study.

Study Plans
In general, the following six areas
should be covered in study plans
for evaluating either retrospective
or prospective counseling.

A clear statement of objectives of
the study. All proposed studies
must include a clear statement of
study objectives. The objectives
should be based on verifiable,
testable hypotheses or aimed at
measuring significant parameters.
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These objectives should be stated
in terms susceptible to valid forms
of measurement.

A clear statement of the methods
used to counsel and how they
will be measured. This statement
should include the content of the
information to be transmitted, the
identification and qualifications
of the counselor, the philosophi-
cal approach to counseling (for
example, directive, participatory,
or nondirective), the interventions
(if planned), and the time sched-
ules for the precounseling, coun-
seling, followup counseling, and
postcounseling evaluation sessions.
As a general principle, it is

preferable that the evaluator of
the counseling process not be a
member of the counseling team,
although both evaluator and
counselors should participate in
the design of the investigation.
The evaluator should have dem-
onstrated competence in the area
of behavioral science required for
the purposes of the study (for ex-
ample, decision-making models,
ego-adaptation models, transac-
tional models, and measurement
of attitudes). The relationship be-
tween the evaluator and the per-
son or team doing the counseling
must be defined, and potential
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conflicts of interest and sources
of bias introduced by this rela-
tionship must be identified.

A clear statement of the means
by which each aspect of counsel-
ing will be evaluated. This state-
ment includes the characteristics
and size of the sample, the choice
of instruments, the statistical tech-
niques, and the temporal aspects of
the design. Consideration should
be given to the appropriate use
of factorial designs using multiple
analysis of variance with an ex-
plicit statement of appropriate
sample size for a given expected
magnitude of effects.
With regard to selecting the

sample, its size will depend on the
key variables in the study, the
levels of measurement to be used,
the analytic techniques to be used,
and the levels of statistical sig-
nificance desired. The sample
chosen should be one that will
give the best information on the
specific questions being posed. In
some instances, this might neces-
sitate the choice of persons coun-
seled for a single disorder, but in
others the sample might better be
composed of persons counseled for
several specific disorders or even
for a large variety of conditions.
In all instances, it is necessary to
define precisely the population to
be studied. Further, the chosen
sample should be randomly drawn
from the population of reference,
or, if it is necessarily unrepresent-
ative, the biases of selection
slhould be appropriately handled.
The process by which the sample
is chosen should be consonant
with sampling theory.
The measuring instruments em-

ployed in the study must have
demonstrated validity and reli-
ability. Consultation by psycho-
metricians may be sought, if
needed. Internal and external
threats to the validity of the data

should be identified. The data-
gathering process should be struc-
tured with collaboration of both
the evaluator and counseling team
so that the data will be accumu-
lated in a maximally useful form
with a minimum of subsequent
translation.

A clear statement of the variables
or biases which might influence
the results and how these will be
handled. Explicit consideration
should be given to numerous in-
dependent variables (such as sex,
age, training of counselor, and
counseling setting and methods)
and dependent variables (such as
knowledge, attitudes, and be-
havior). Attention should be given
to assessment of possible con-
founding variables and charac-
teristics that increase "error"
variance in dependent variables-
variation that can be controlled
to some extent by selection or
classification.
Most studies will include com-

parisons between different groups
or within a given group at differ-
ent stages of the counseling pro-
cess. In either instance, the com-
parisons must be appropriately
designed, and the differences ob-
served must be demonstrably re-
lated to the variables being tested
and not to other factors.

It must be recognized that test-
ing procedures themselves can
affect the outcomes, and these
effects must be appropriately con-
trolled. In particular, obtaining
the customary informed consent
for investigations may itself influ-
ence or perturb the evaluation.
The designers of the investigation
should consider these influences
and introduce appropriate con-
trols to eliminate the effects of
confounding factors, if possible.

A clear statement of possible side
effects of counseling and how

these will be measured and han-
dled. Assessments should be made
of possible negative side effects,
such as generation of undue
anxiety. Also, beneficial side ef-
fects-such as family planning
alternatives for those couples who
intend to have more children but
wish to space them-should be
noted.

A clear statement of the extent
to which the results may be gen-
eralized. Evaluators should con-
sider the limits of generalizability
of their results in the light of the
size and representativeness of their
study sample, the number of coun-
selors, and other factors that may
make particular counseling set-
tings atypical or unique.

Theoretical Models
Of the many evaluation schemes
available, the program evaluation
model of Deniston and associates
(3), linking resources to activities
and activities to objectives, can
be used to illustrate how various
steps are required to evaluate the
outcomes of the five elements of
the definition of counseling pre-
sented at the beginning of this
paper. Other models have been re-
ported also .(4, 5).

Application of the model of
Deniston and associates reveals
that the first three elements of the
definition involve resources, activ-
ities, and objectives concerned
with the communication and as-
similation of facts, that is, the
acquisition of concrete knowledge.
Therefore, the methods of evalu-
ation may be similar for elements
1-3 in the definition. For each of
these three elements, the resource
consists of the counselor and the
body of facts concerning biologi-
cal and genetic aspects of the dis-
ease and the various alternatives
for dealing with risks. The activity
is communication, including the
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various counseling methods and
media, and can be evaluated by
independent experts outside the
counseling process; for example,
to what extent and how skillfully
the person counseled was exposed
to the necessary information. The
objective is seen as the acquisition
of knowledge and understanding,
and it can be measured by scores
on tests of comprehension.
With regard to element 2 of the

definition, the special problem of
distinguishing knowledge of the
precise mathematical risk of recur-
rence in specified relatives from its
subjective meaning for the coun-
selee should be recognized. It seems
likely that the counselee's inter-
pretation of the risk is more moti-
vating than the actual mathemati-
cal risk.

Elements 4 and 5 in the
definition relate the acquired
knowledge to the complex process
of individual or family decision
making and can be anticipated a
priori to be difficult to evaluate.
The difficulties lie in the less reli-
ably measurable factors of "family
goals," "adjustment," and espe-
cially the hazards of ascertaining
what courses of action would be
"appropriate" in a specific family
setting. Personal goals, adjustment,
and appropriateness cannot be ex-
pected to be easily defined either
by the family or by the counselor.
Moreover, even if appropriateness
could be judged at a particular
time, changes could occur in per-
ceived appropriateness; for ex-
ample, the decision not to have a
child could change over time.

It is possible, however, to assess
the relative values, for the in-
dlividual person, of a series of
issues related to desired family
size, to selection of a mate, to the
possibility of, or willingness to
have, a child with a genetic defect.
It is also possible to assess the
acceptability of various courses of

action for dealing with the prob-
lem. Judges could rate the extent
to which decisions reflect a rea-
sonable relationship to the values
and means of the person coun-
seled.
Thus, the real possibility exists

that success with regard to attain-
ment of elements 4 and 5 of the
definition cannot be evaluated. As
a family tries to balance old atti-
tudes with new knowledge, for
example, a dilemma could arise
leading to paralysis of action. The
inability to measure the con-
founding variables of coping
mechanisms was acknowledged.
Perhaps the definition of element
4 could be changed to read ...
in accord with their knowledge
and consistent with their value
system."

Despite the problems posed,
possible approaches that could be
useful in evaluating elements 4
and 5 are as follows.
* The definition and use of ap-
propriate control or comparison
groups:

1. To assess the effects of pre-
testing, half of the prospective
counselees could be pretested and
then counseled, and the other half
could be counseled only. Then,
both groups could be tested. Even
here, however, emotional prob-
lems existing before counseling
may confound the evaluation of
initial knowledge, attitudes, and
behavior.

2. Counselees could be tested
for changes in attitudes toward
alternatives for dealing with iden-
tified risks.

3. Persons not responding to
the initial invitation for counsel-
ing could be followed up to meas-
ure any changes occurring in the
absence of counseling.
* The measurement of frequency
or change of actual or intended
attitudes or behavior.
* The correlation of results or

acquired knowledge (objectives
1-3) with consequent attitudes and
behavior.

Single or Multiple Centers
No blanket statement can be
made regarding the relative merits
of studies at single centers versus
multiple centers. The alternative
chosen must be justified on the
basis of the objectives of the
study. In general, a question that
could be answered by evaluation
of counseling at a single cen-
ter should not be investigated
by a multicenter study. However,
if a multicenter study is required
for the accumulation of larger
amounts of data, such as in cases
of rare genetic diseases, it must be
demonstrated that the counseling
processes at the different centers
are comparable and that effective
cooperation exists between the
participating centers and the eval-
uators.

Recommendation
Because the guidelines outlined
here deal with both genetic and
behavioral matters, we suggest
that a review process for the re-
search proposal should include
evaluation by both geneticists and
behavioral scientists.
Authors' note: Namnes and affiliations of
members of the Committee on Genetic
Counseling are available from the
autthors.

References
1. Committee on Genetic Counseling:

Genetic counseling. Am J Hum
Genet 27: 240 (1975).

2. Fraser, F. C.: Genetic counseling.
Am J Hum Genet 26: 636-659
(1974).

3. Deniston, 0. L., Rosenstock, I. M.,
and Getting, V. A.: Evaluation of
program effectiveness. Public Health
Rep 83: 323-335, April 1968.

4. Weiss, C. H.: Evaluation research:
methods of assessing program effec-
tiveness. Prentice-Hall, Englewood
Cliffs, N.J., 1972.

5. Donabedian, A.: Evaluating the
quality of medical care. Milbank Mem
Fund Q 44: 3, July 1966 (pt. 2).

July-August 1977, Vol. 92, No. 4 335


