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Intmdudton
The identification ofthe gene respon-

sible for cystic fibrosis (CF) offers the ca-
pabilityofperforming carrier screening for
CF in the general population. Cystic fibro-
sis is an autosomal recessive disease and
is the most common lethal genetic disease
in Caucasians. The incidence at birth is
approximately 1 per 2500 Caucasian in-
fants. The carrier (heterozygote) fre-
quency is approximately 1 in 20 to 25 Cau-
casians in North America.1 Carriers for
CF are asymptomatic; however, individ-
uals may be interested in knowing their
genetic status in order to make informed
reproductive decisions.

Carrier screening for CF in the gen-
eral population is controversial.2-5 The ini-
tiation of carrier screening in the general
population has been inhibited by the rel-
atively low sensitivity of the current tech-
nology for screening-8; to date, only 80%
to 85% of the CF mutations have been
identified in most populations.9

If carrier screening for CF is offered
to the general population, a primary inter-
est group is likely to be pregnant women.
A body of literature exists that descnbes
and analyzes the attitudes and behavior of
women toward screening and prenatal di-
agnosis in a variety of circumstances.10-18
However, CF has its own distinctive fea-
tures as a disease, including its morbidity
and mortality, risk levels, and the popu-
lation group at risk. This pilot study was
undertaken to explore the interest in car-
rier screening for CF in pregnant women
without a family history of CF and to de-
termine the attitudes of such women to-
ward the potential use of this information
in making reproductive decisions.

line knowledge of CF was assessed by
their responses to three questions; the
women were then asked to read educa-
tional materials and complete a 40-item
questionnaire at home. The participants
were encouraged to complete the ques-
tionnaire with the father ofthe baby, when
appropriate. Respondent confidentiality
was maintained. Pretest responses were
available from 84 women who did not re-
turn the questionnaire.

Part 1 of the questionnaire assessed
demographic information, attitudes about
the present pregnancy, and history of pre-
vious pregnancies. Part 2 of the question-
naire consisted of information about CF,
the carrier state, and reproductive options
for carriers. The information was written
at a 10th-grade reading level. The infor-
mation was reviewed for accuracy and
balance byparents ofpersonswith CFand
by medical specialists. Part 3 of the ques-
tionnaire consisted of a test of factual
knowledge about CF, followed by items
designed to ascertain attitudes about test-
ing and reproductive decisions. Most
questions were designed to elicit yes or no
responses on a 4-point scale: (1) Yes, def-
initely; (2) Yes, probably; (3) No, proba-
bly not; (4) No, definitely not.

Data were analyzed with the Statis-
tical Package for the Social Sciences/
PC+. Analysis for this project consisted
primarily of univariate and bivariate anal-
ysis, including cross-tabulation and corre-
lational procedures.

Resuit*
Ofthe 306 questionnaires distributed,

214 were returned in usable form, for a

Methods

Subjects were recruited from the ob-
stetric clinics at a large urban county hos-
pital in Cleveland and at a suburban health
maintenance organization in northeastern
Ohio. A consecutive sample of 306 preg-
nant Caucasian women at less than 18
weeks' gestation was recruited to partici-
pate in the study. The participants' base-
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response rate of 70%o. There were no vari-
ableswith more than2% missing data. The
demographic characteristics of the study
population (Table 1) demonstrate partici-
pation by women with a broad range of
demographic and socioeconomic charac-
teristics.

Seventy-eight percent of the respon-
dents had heard of CF, and 14% of those
had known someone with the disease, al-
though none had siblings or children with
CF. Of those who had heard of CF, 47%
were aware that it was a disease of the
lungs. There was no significant difference
in baseline knowledge between respond-
ers and nonresponders (n = 84).

Responses to the knowledge ques-
tions (Table 2) demonstrate that the par-
ticipants read the infornation and that the
information was effective in transmitting
factual knowledge ofCF. It is notable that
11% of the women responded incorrectly
that the risk of two carriers' producing an

affected child is 100%. Respondents also
were likely to underestimate their per-
sonal risk of being a carrier: 43% re-
sponded that theywere at a 1 in 400 risk of
being a carrier (the lowest risk level of-
fered as a choice). For each of these two
questions those answering incorrectly
were less likely to have attained a high
level of fonnal education than were those
who answered correctly (P c .01).

The results shown in Table 3 demon-
strate that the participants had a strong
interest in being tested for CF carrier sta-
tus before pregnancy (84%) and during
pregnancy (69%). Thosewho had heard of
CF (P ' .01), those who knew someone
with CF (P c .01), those who answered
correctly on the nature of CF on the pre-
test (P c .05), and those who attended re-
ligious services frequently (P c .01) were
less likely to want carrier testing during
pregnancy. Age, education, and employ-
ment were not predictive of the desire to
be tested, and those who underestimated
their personal risk of carrier status were
not less likely to want testing.

With respect to reproductive choices
(Table 4), the majority of women (67%)

said they would be interested in prenatal
diagnosis if they were at risk for having a
child with CF; however, a minority (29%)
expressed a willingness to terminate a

pregnancy if the fetus were found to have
CF. Choices about abortion were not re-
lated to age, education, employment, pre-
test knowledge of CF, or perceived risk.
Our sample contained a high proportion of
Catholic women; however, Catholics
were not less likely to choose abortion,
nor were those who said they had a reli-
gious affiliation versus those who did not.

To estimate the proportion of af-
fected pregnancies that would have been
identified and terminated in our sample
population, we analyzed the data to esti-
mate the sample's use of testing for each
stage of a screening protocol. These re-
sults (Table S) suggest that approximately
24% of affected pregnancies among the
women offered screening would have
been identified and terminated as a result
of a carrier screening program. This esti-
mate assumes a 100%o test sensitivity.

With respect to issues of confidenti-
ality and free choice, 99%o of the respon-
dents indicated that they would be willing
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...... .. .. ... ..... .. .. ... ....... ..to share their test resultswith familymem-
bers. A large majority (80%) felt that car-
rier testing should not be required by law,
and 60% said that physicians should not be
required to divulge the results of CF test-
ing to family members against the wishes
of the patient.

Discwsion
The results demonstrate a substantial

interest in carrier screening in this sample
and support a design for a program that is
voluntary and confidential. Although the
majority of the women were interested in
knowing their carrier status, most indi-
cated a reluctance to use the information
to prevent the birth ofan affected child. Of
particular interest is our finding that those
whowere more familiar withCF tended to
be less interested in carrier screening. The
hypothetical nature of this study limits our
ability to make confident predictions of
actual behavior in a screening program,
and attitudes may vary with time, clinical
approach, and test validity. El
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