ABSTRACT

We surveyed the attitudes of a
consecutive sample of 306 pregnant
Caucasian women toward carrier
screening for cystic fibrosis. Of the
214 respondents, 98% said that
screening should be offered before
pregnancy, and 69% said they would
accept carrier screening during preg-
nancy. Twenty-nine percent of the
respondents indicated a willingness
to terminate a pregnancy if the fetus
were found to have cystic fibrosis.
We conclude that carrier screening is
of interest to pregnant women, al-
though interest in terminating a preg-
nancy because of screening results
may be limited. (4mJ Public Health.
1992:82:723-725)
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Introduction

The identification of the gene respon-
sible for cystic fibrosis (CF) offers the ca-
pability of performing 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.! 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®-3; to date, only 80%
to 85% of the CF mutations have been
identified in most populations.?

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 describes
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.

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-

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 of the 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 by parents of persons with CF and
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.

Results

Of the 306 questionnaires distributed,
214 were returned in usable form, for a

Jeffrey R. Botkin is with the Department of
Pediatrics, Center for Biomedical Ethics and
Sonia Alemagno is with the Department of
Family Medicine at Case Western Reserve
University School of Medicine, Cleveland,
Ohio.

Requests for reprints should be sent to
Jeffrey R. Botkin, MD, MPH, Department of
Pediatrics, MetroHealth Medical Center, 3395
Scranton Road, Cleveland, OH 44109.

This paper was submitted to the Journal
July 2, 1991, and accepted with revisions De-
cember 9, 1991.

American Journal of Public Health 723



Public Health Briefs

TABLE 1—Demographic Character-
istics of Respondents
(n = 214)
Age, y 27057
{range 15-42)
Education, %
High school or less 42
Technical school 3
Some college 22
College graduate 25
Advanced degree 7
Employment
Homemakers 31
Laid off 1
Unemployed 7
Students 7
Full-time employment 40
Part-time employment 14
Religion
No affifiation 28
Catholic 40
Jewish 1
Pentecostal/Southem 7
Baptist
Other (Protestant 24
denom.)
Marital Status
Married 81
Parity
0 42
1 36
2 14
3+ 8
Previous abortions
(n = 145)
Yes 25
No 75

response rate of 70%. There were no vari-
ables with more than 2% 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 information and that the
information was effective in transmitting
factual knowledge of CF. It is notable that
11% of the women responded incorrectly
that the risk of two carriers’ producing an
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TABLE 2—Posteducation Knowledge of Cystic Fibrosis (CF) (n = 214)

Correct Response

Question {% Who Answered Correctly)
1. CFisadiseaseofthe __ ? Lungs and digestion (100)
2. Childrenwith CFareusually ___ ? Not retarded (99)
3. Most people with CF wilidieby 7 30 years of age (93)
4. Carriers for CF show no signs of the disease True (96)
5. Chance of CF in a child of two carriersis ____ ? 1in4(93)
6. Chance you are a carrier for CF? 1in 20 (53)
7

. Brothers and sisters of carriers are likely to be carriers. True (87)

TABLE 3—Participants’ Interest in Carrier Screening for Cystic Fibrosis (n = 214)

Responses, %
Yes Yes, No No,
Question (Tota)® definitely (Total)® definitely not
1. Is it important to know carrier 75 33 25 6
status before marriage?
2. Should carrier screening be offered 98 69 2 1
before pregnancy?
3. Would you have taken the test 84 58 16 2
before pregnancy?
4. Would father have taken the test 79 48 21 4
before pregnancy?
5. Would you have the test done now 69 40 31 14
during pregnancy?
6. Would father have the test done 63 34 37 13
now during pregnancy?

#Yes (Total) = "Yes, definitely” + “Yes, probably.”
®No (Total) = “No, definitely not” + “No, probably not.”

affected child is 100%. Respondents also
were likely to underestimate their per-
sonal risk of being a carrier: 43% re-
sponded that they were 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 formal education than were those
who answered correctly (P < .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%). Those who had heard of
CF (P =< .01), those who knew someone
with CF (P < .01), those who answered
correctly on the nature of CF on the pre-
test (P < .05), and those who attended re-
ligious services frequently (P < .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 reproduictive 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 5) 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% test sensitivity.
With respect to issues of confidenti-
ality and free choice, 99% of the respon-
dents indicated that they would be willing
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TABLE 4 Participants’ Interest in Using Cystic Fibrosis (CF) Screening to Make
Reproductive Choices {n = 214)

CF, would you have an abortion?

Responses, %
Yes Yes, No No,
Question (Total)® defintely (Total)®  definitely not

1. Is carrier status a good reason for 0 91 43

two carriers not to marry?
2. If you and the father were both 44 33 16

carriers, would you want the baby

tested in the womb?
3. If you found your child would have 9 71 42

“Yes (Total) = "Yes, definitely” + “Yes, probably.”

®No (Total) = “No, definitely not” + “No, probably not.”

TABLE 5—Estimated Sequential Use of Services

A. Proportion of pregnant women accepting screening 69%

B. Proportion of (A) with father accepting screening 86%

C. Proportion of (A+B) choosing prenatal diagnosis 86%

D. Proportion of (A+B+C) choosing termination 47%

Complete utilization =A X B X C x D = 24%
to share their test results with famity mem-
bers. A large majority (80%) felt that car- %ics'm":"ledgmer‘[‘e?by N
: : : work was suppo! a grant from the

rier testing should not be required by law, Ohio Board of Regents.

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.

Discussion

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 of an affected child. Of
particular interest is our finding that those
who were more familiar with CF 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. O
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The results of this study were presented,
in part, at the national meeting of the American
Association for the Advancement of Science,
Washington, DC, February 2, 1991, and at the
meeting of the Society for Pediatric Research,
New Orleans, La, May 1, 1991.

‘We would like to thank Rose Harcar, RN,
Sue Fitz, RN, Linda Cruise, RN, Graham Ash-
mead, MD, and Ellen Lazarus, PhD, for their
assistance with this research and Ruth Faden,
PhD, Tom Murray, PhD, Irwin Schafer, MD,
and Stephen Zyzanski, PhD, for review of the
manuscript.

References

1. Boat TF, Welsh MJ, Beaudet AL. Cystic
fibrosis. In: Scriver CR, Beaudet AL, Sly
WS, Valle D, eds. The Metabolic Basis of
Inherited Disease. 6th ed. New York: Mc-
Graw Hill; 1989:2649-2680.

2. Wilfond BS, Fost N. The cystic fibrosis
gene: medical and social implications of
heterozygote detection. JAMA. 1990;263:
2777-21783.

3. Colten HR. Screening for cystic fibrosis:
public policy and personal choices. N Engl
J Med. 1990;322:328-329.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Public Health Briefs

. Roberts L. To test or not to test. Science.

1990;247:17-19.

. Beaudet AL. Carrier screening for cystic

fibrosis. Am J Hum Genet. 1990;47:603—
605

. Rot;erts L. CF gene proves uncooperative.

Science. 1990;250:1077.

. Caskey CT, Kaback M, Beaudet AL, et al.

The American Society of Human Genetics
statement on cystic fibrosis screening. Am
J Hum Genet. 1990;46:393.

. Statement from the National Institutes of

Health Workshop on Population Screening
for the Cystic Fibrosis Gene. N Engl J
Med. 1990;323:70-71.

. Zielenski J, Markiewicz D, Rininsland F,

Rommens J, Tsui LC. A cluster of highly
polymorthic dinucleotide repeats in intron
17b of the cystic fibrosis transmembrane
conductance regulator (CFTR) gene. Am J
Hum Genet. 1991;49:1256-1262.

Faden RR, Chwalow AJ, Quaid K, et al.
Prenatal screening and pregnant women’s
attitudes toward the abortion of defective
fetuses. Am J Public Health. 1987;77:288-
290.

Sell RR, Roughmann KJ, Doherty RA. At-
titudes toward abortion and prenatal diag-
nosis of fetal abnormalities: implications
for educational programs. Soc Biol. 1978;
25:288-301.

Case GA, Faden RR, Holtzman NA, et al.
Assessment of risk by pregnant women:
implications for genetic counseling and ed-
ucation. Soc Biol. 1986;33:57-64.
Roughmann KJ, Doherty R, Robinson JL,
et al. The selective utilization of prenatal
genetic diagnosis. Medical Care. 1983;21:
1111-1125.

Adams MM, Finley S, Hansen H, et al.
Utilization of prenatal genetic diagnosis in
women 35 years of age and older in the
United States, 1977 to 1978. Am J Obstet
Gynecol. 1981;139:673-677.

Marion JP, Kassam G, Fernhoff PM, et al.
Acceptance of amniocentesis by low-in-
come patients in an urban hospital. 4m J
Obstet Gynecol. 1980;138:11-15.

Modell B, Ward RH, Fairweather DV. Ef-
fect of introducing antenatal diagnosis on
reproductive behavior of families at risk for
thalassemia major. Br Med J. 1980;280:
1347-1350.

Goldstein MS, Greenwald S, Nathan T, et
al. Health behavior and genetic screening
for carriers of Tay-Sachs disease: a pro-
spective study. Soc Sci Med. 1977;11:515-
520

Beck E, Blaichman S, Scriver CR, Clow
CL. Advocacy and compliance in genetic
screening: behavior of physicians and cli-
ents in a voluntary program of testing for
the Tay-Sachs gene. N Engl J Med.
1974;291:1166-1170.

American Journal of Public Health 725



