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Summary

Learning during genetic counseling is often below expectations, especially in the context of genetic screening.
In this report we describe learning as a result of genetic counseling of 298 pregnant women identified as
hemoglobinopathy carriers, 234 with sickle cell trait and 64 with beta-thalassemia trait. Counseling was
designed to provide the information needed in a simple, clear, and nondirective manner. A special videotape
produced for this purpose provided dramatization and a role model illustrating an appropriate response. After
viewing the videotape the counselee had an opportunity to question the counselor and to have any misconcep-
tions corrected. Questionnaires revealed significantly increased knowledge as a result of counseling in each
of the three hemoglobinopathy subject areas tested —namely, clinical manifestations, genetics, and prenatal
diagnosis. Five factors correlated with higher knowledge scores after counseling—namely, a younger patient
age, more years of education, knowledge of having trait before this identification, knowledge of the baby’s
father having trait before counseling, and having no prior children.

Introduction

There are both theoretical and practical reasons to
evaluate genetic counseling. Theoretical reasons in-
clude analyzing factors affecting comprehension of ge-
netic information, determining how genetic risks in-
fluence decision making, and characterizing patterns
of adjustments to genetic burdens. Practical reasons
include improving the quality of services to patients
and both improving the training and evaluating the
performance of genetic counselors.

Learning during genetic counseling often falls below
expectations, as revealed by objective evaluation after
counseling (Meyerowitz and Lipkin 1976; Shaw
1977; Evers-Kiebooms and van den Berghe 1979).
A follow-up of parents who were provided genetic
counseling for cystic fibrosis, phenylketonuria, and
Down syndrome revealed that only about half the cou-
ples had the kind of comprehension that could make
the information helpful to them (Leonard et al. 1972).
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Many of the counselees had difficulty comprehending
the information because they lacked an understanding
of probability and of basic biological concepts. In a
multicenter study in which counseling was evaluated
by questionnaire before and after counseling, 53% of
clients given a recurrence risk figure and 40% of clients
given a diagnosis did not know these items after coun-
seling (Sorenson et al. 1981).

The setting of genetic screening provides further im-
pediments to learning during genetic counseling. Test-
ing is often initiated by the provider rather than arising
from a spontaneous question of the counselee. The
counselee may be unfamiliar with the disease in ques-
tion. Finally, the significance of being a carrier is usu-
ally not clear to the counselee in advance. Individuals
screened and counseled for sickle cell trait frequently
were unable to recall what they had been told (Whitten
etal. 1981). Individuals tested for Tay-Sachs trait gen-
erally had deficient knowledge despite an educational
program provided before testing (Childs et al. 1976).

A national committee has formulated recommenda-
tions for the evaluation of genetic counseling (Rosen-
stock and Shaw 1977). The patient population should
be clearly defined so that bias in patient selection can
be ascertained. Methods of counseling and of evalua-
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tion should be clearly defined in advance. Undesirable
outcomes, as well as desired outcomes, should be as-
sessed. Evaluation should be performed by someone
notinvolved in the initial counseling. In our evaluation
of the impact of prenatal screening for hemoglobinop-
athies, we have tried to follow these recommendations
in evaluating genetic counseling.

Methods

The overall design of the study, the enlistment of
prenatal care providers, the methods used for diagnos-
ing hemoglobinopathies, the diagnoses made, and the
characteristics of the counselees are detailed in the
preceding paper in this issue (Rowley et al. 1991).
The counselors (S.L., C.].S., and M.W.) were genetic
associates experienced in counseling for hemoglobin-
opathies. Prior to being counseled, patients were
asked for informed consent to participate in the re-
search portion of the study, which involved answering
questionnaires; all agreed. The 234 sickle cell trait
patients and 64 beta-thalassemia trait patients were
asked to complete the questionnaires shown in figure
1 of the preceding paper in this issue; patients with
other hemoglobin genotypes were asked to complete
only the demographic questionnaire.

Information provided at counseling was intended to
be simple, clear, and nondirective. An outline of the
information presented to patients who had sickle cell
trait is shown in table 1; information provided to pa-

Table |

Information Provided at Counseling: Sickle Cell Trait

Loader et al.

tients who had beta-thalassemia trait was analogous.
In the case of sickle cell trait and beta-thalassemia
trait, this information was provided in the form of a
specially produced color-sound videotape. All of the
actors in the sickle cell trait tape were black, and all
actors in the beta-thalassemia trait tape were white.
Each tape shows an attractive pregnant woman in her
physician’s office, receiving an explanation of her car-
rier state. The physician provides a clear and readily
understood message covering the points provided in
table 1. The patient shows an appropriate level of
concern and asks questions throughout. The principal
message of the tape is that, if the patient wishes to
know whether the baby is truly at risk for the disease
in question, the baby’s father must also be tested. The
patient states that she wants him to be tested but
doubts that she can get him to agree. At this point
the physician shows her a taped sequence depicting
another couple at home. The woman has just returned
from her physician, who has told her that she is a
hemoglobinopathy carrier. She tells her partner she
would like him to be tested. Although initially reluc-
tant to be tested (“There’s nothing wrong with me!”),
her partner finally agrees, to please his wife. Having
seen this dramatization, the original patient then ex-
presses confidence that she also can convince her part-
ner to be tested. The tape ends with the physician
emphasizing that, if the partner is negative, the couple
will be reassured, whereas, if the partner is positive,
the decision about whether to have prenatal diagnosis

Type of Information

Content

Name of condition I have......
Characteristics of trait form

Name of disease my baby could be at risk for...................
Characteristics of disease

Risks to a child of a trait individual.............cc.coverrinennn...

How to determine whether baby is at risk
If baby is at risk, OPtONS....ccuverureinrerieiiriieeieeeneeinnees

If prenatal diagnosis shows that baby has disease, options...

Sickle cell trait

Detected by blood test

Without symptoms

Sickle gene inherited from one parent

Sickle cell anemia

Easy fatiguability

Attacks of pain

Susceptibility to infection

Treatment unsatisfactory

Sickle gene inherited from both parents

By normal partner=50% normal + 50% trait
By trait partner=>25% normal + 50% trait + 25% disease
Have baby’s father tested

No further action

Prenatal diagnosis

Continue pregnancy

Terminate pregnancy
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is entirely theirs. The tape lasts 20 min. (The script is
available on request.)

Individual counseling was then conducted. After
viewing the tape, the patient had an opportunity to ask
the counselor questions. These questions sometimes
revealed misconceptions, and, if so, the counselor cor-
rected them. The counselor then asked whether the
patient wanted to have her partner tested. Additional
questionnaires were administered, including know!-
edge of the material presented. Finally, the patient was
given a brochure containing a statement of the main
points covered during counseling; handing the coun-
selee a written account increases the proportion of
counselees who correctly recall risk figures (Hsia and
Silverberg 1973).

Results and Discussion

The characteristics of the 551 pregnancies in which
the patient came for counseling, as well as the respects
in which they differed from the 259 pregnancies in
which the patient did not come for counseling, have
been summarized in the preceding paper in this issue
(Rowley et al. 1991). Of the 463 women counseled in
their first pregnancy, learning was assessed by ques-
tionnaire only in the 234 with sickle cell trait and
in the 64 with beta-thalassemia trait. This subgroup
consisting of the sickle cell trait patients and beta-
thalassemia trait patients differed from the total coun-
seled group only with regard to having a higher per-
centage who, before our identification of them as
carriers, were aware of their diagnosis (43% vs. 34%;
P < .0001) and aware of their risk for having a child
with a hemoglobinopathy (36% vs. 20%; P<.0001).

The effect that counseling had on the patient’s
knowledge in this subgroup is shown in table 2.
Knowledge of hemoglobinopathy manifestations, of
genetics, and of prenatal diagnosis each significantly
increased after counseling (P < .001 for each).

Table 2

Effect of Counseling on Patient Knowledge
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To identify factors predictive of post-counseling
knowledge, we analyzed the relationship between
various counselee characteristics and postcounseling
scores in each area of knowledge tested. At the begin-
ning of the study we predicted that a patient would
have a higher score on the knowledge questionnaire if
she did not know the carrier status of her partner, had
a gestational age less than 18 wk, had more years of
education, and had no prior children. We thought her
knowledge would be influenced also by prior aware-
ness that she had trait and by her age.

The actual results obtained by univariate analysis
are shown in table 3. With one exception, more years
of education and awareness of having trait before our
identification each predicted a higher score in each of
the three areas.

The results of the multivariate analysis are shown
in table 4. Patients who were younger, who had more
years of education, who knew before being identified
by this program that they had trait, or who knew
before counseling that their partner had trait had
greater postcounseling knowledge of the manifesta-
tions of the particular hemoglobinopathy. Patients
who were younger or had more years of education
had a better postcounseling knowledge of genetics.
Finally, patients who knew before the identification
by this program that they had trait, who had more
years of education, or who had no prior children had
a greater postcounseling knowledge of prenatal diag-
nosis. The patient’s gestational age was not predictive
of postcounseling knowledge.

It is not surprising that women with more education
learn more from genetic counseling. However, we had
not predicted that younger women would learn more,
since many were adolescents—some only 12 or 13
years old. We have noticed that women in their first
pregnancy are more anxious and hence perhaps more
eager for information; this fact probably contributes
to the correlation of learning with age. The fact that

MEAN SCORE
(% correct)

SUBJECT Before Counseling After Counseling P Value
Knowledge of hemoglobinopathy manifestations (N=265) ......... 43 73 <.001
Knowledge of genetics (N=264) .....cccouvuereeeriiiiiiiiiiiiiiiinnnnnn. 32 64 <.001
Knowledge of prenatal diagnosis (N =264) 38 69 <.001

NOTE—A questionnaire with any unanswered item was omitted.
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Table 3

Loader et al.

Predictors of Patient’s Postcounseling Knowledge: Univariate Analysis

POSTCOUNSELING KNOWLEDGE OF

P VALUE FOR

Years of Education

Prior Awareness of
Trait Diagnosis

Disease manifestations..............ccccuueunne
Genetics .............
Prenatal diagnosis

<.0001 <.01
<.0002 NS
<.04 <.01

Note.— The relationship between counselee’s postcounseling scores for each of the three areas of
knowledge tested, and other counselee characteristics was determined by ¢-test. Gestational age, patient
age, patient’s knowledge of partner’s trait status, and having prior children were not predictive. A
questionnaire with any unanswered item was omitted.

Table 4

Predictors of Patient’s Postcounseling Knowledge: Multivariate Analysis

Predictor P Value

Knowledge of hemoglobinopathy manifestations (N =265):

Knew before this identification that she had trait....................il <.003

More years Of €dUCAtION .....oevuniiuniiiriiieiiieeeieeieeieeieeeneeneeenennenes <.009

Younger <.007

Knew before counseling that partner had trait <.036
Knowledge of genetics (N =264):

More years of education <.004

YOUNGET ..ttt e et e e b s e st s abeeaaas <.001
Knowledge of prenatal diagnosis (N =264):

Knew before this identification that she had trait...............ccooooeeiiiiini, <.006

More years of educCation ...........coceuuuiieiinieeiiiiiiiiiinieiii e <.03

No prior children .......c.ooooiiiiiiiiiiiiriii <.05

Norte. —For each type of postcounseling knowledge listed, a multiple regression analysis was per-
formed to assess the predictive value of six factors—namely, patient age, years of education, gestational
age, patient’s precounseling knowledge of her trait status, patient’s precounseling knowledge of her
partner’s trait status, and having prior children. The factors making a significant contribution are listed

in their order of entry. A questionnaire with any unanswered item was omitted.

the patient who previously had been aware of her car-
rier status learns more than women not previously
aware may be due in part to the fact that a previously
aware woman was less likely to come for counseling
(see preceding paper in this issue); thus, among these
previously aware, the counseled group may have been
more highly self-selected for interest in obtaining in-
formation. Finally, the fact that the woman who
knows that the baby’s father is also a carrier learns
more is consistent with her recognition that her baby
is indeed at risk.

Our previous comparison of methods for presenting
genetic information demonstrated that, for nonpreg-
nant adults identified as having beta-thalassemia trait,
presentation by videotape was as effective as a presen-

tation in person, in terms of immediate and late recall
and of patient acceptability (Rowley et al. 1984). For
purposes of presenting factual material during genetic
counseling, a videotape presentation has four advan-
tages. First, the dramatization employed attracts and
holds the counselee’s interest. Second, a videotape can
provide a role model demonstrating the appropriate
level of concern and illustrating how the information
presented can be useful. Third, a videotape presenta-
tion can ensure completeness and uniformity of pre-
sentation. Finally, the videotape saves professional
time and thus may be useful in the busy practitioner’s
office.

In planning this study, we were concerned that, be-
cause of the anxiety aroused, pregnancy might be an
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unsuitable time for carrier detection. Therefore, we
initially measured anxiety state before and after coun-
seling, by using a brief questionnaire (Spielberger et
al. 1968). However, little anxiety was reflected in the
initial series of patients, and this testing was discon-
tinued.

Our experience in this study has prompted us to
develop two kinds of materials for prenatal providers
offering hemoglobinopathy screening. One kind, in-
tended for the provider, is a manual summarizing the
manifestations, diagnosis, and treatment of hemoglo-
binopathies. The other kind is a pair of instructional
booklets, one for sickle cell trait and one for beta-
thalassemia trait, which present, in pictorial form suit-
able for the provider to review with his patient page-
by-page, the information listed in table 1.

One method of assessing learning is determining
whether subsequent attitudes and behavior are al-
tered. Three types of follow-up data were obtained
about counselees in this study. First, 55% of those
counseled had their partner tested, and, of at-risk cou-
ples offered prenatal diagnosis, 47% wanted it, as de-
tailed in the preceding paper in this issue (Rowley et al.
1991). Second, for patients offered prenatal diagnosis,
retention of the information provided at counseling
was ensured during a follow-up visit to their home,
after conclusion of the pregnancy; this information
will be reported separately. Third, when a counseled
patient was reidentified in a subsequent pregnancy, we
had an opportunity to assess longer-term retention.
Generally these patients remembered the name of their
condition and that a fetus of theirs might be at risk for
a serious blood disease. However, some did not realize
that, to determine the risk to a fetus, each different
partner required testing, a fact which apparently re-
quires emphasis at the initial counseling session.

Acknowledgments

We thank the prenatal care providers for their coopera-
tion in this study. This project was supported by NIH grant

451

HL29231 and by contracts from the New York State Depart-
ment of Health.

References

Childs B, Gordis L, Kaback MM, Kazazian HH Jr (1976)
Tay-Sachs screening: motives for participating and
knowledge of genetics and probability. Am ] Hum Genet
28:537-549

Evers-Kiebooms G, van den Berghe H (1979) Impact of
genetic counseling: a review of published follow-up stud-
ies. Clin Genet 15:465-474

Hsia YE, Silverberg RS (1973) Genetic counseling: how does
it affect procreative decisions? Hosp Prac 8:52-61

Leonard CO, Chase GA, Childs B (1972) Genetic counsel-
ing: a consumers’ view. N Engl ] Med 287:433-440

Meyerowitz S, Lipkin M (1976) Psychological aspects of
prevention of developmental disorders. In: Brent RL,
Barnes MI (eds) Prevention of embryonic, fetal and peri-
natal disease. US Government Printing Office report 76~
853. US Government Printing Office, Washington, DC,
pp 268-281

Rosenstock IM, Shaw MW (1977) The evaluation of genetic
counseling. Publ Health Rep 92:332-335

Rowley PT, Lipkin M Jr, Fisher L (1984) Screening and genetic
counseling for beta-thalassemia trait in a population unse-
lected for interest. Am ] Hum Genet 36:677-689

Rowley PT, Loader S, Sutera CJ, Walden M, Kozyra A
(1991) Prenatal screening for hemoglobinopathies. I. A
prospective regional trial. Am ] Hum Genet 48:439-446

Shaw MW (1977) Review of published studies of genetic
counseling: a critique. In: Lubs HA, de la Cruz F (eds)
Genetic counseling. Raven, New York, pp 35-52

Sorenson JR, Swazey JP, Scotch NA (1981) Reproductive
pasts, reproductive futures: genetic counseling and its
effectiveness. Alan R Liss, New York

Spielberger CD, Gorsuch RL, Lushere RE (1968) State-trait
anxiety inventory. Consulting Psychology, Palo Alto, CA

Whitten CF, Thomas JF, Nishura EN (1981) Sickle cell trait
counseling — evaluation of counselees and counselors. Am
J Hum Genet 33:802-816




