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Cystic fibrosis carrier testing (CFCT) is among the first of the DNA tests offered prenatally in primary care
settings. This paper from a descriptive qualitative study describes the influence of pregnancy in CFCT decisions
by women receiving community-based prenatal care. Twenty-seven women receiving prenatal care in Mid-
western U.S. primary care clinics completed semistructured interviews. Audiotaped interviews were analyzed
using content analysis. Participants described decision-making influences and strategies from the perspective of
‘‘being pregnant.’’ Patterns of attitudes and beliefs include (1) dealing with emotions, (2) pregnancy is natural,
and (3) thinking about the baby. Strategies in the decision-making process included (1) reducing stress, (2)
choosing what is relevant, (3) doing everything right, (4) wanting to be prepared, (5) delaying information, and
(6) trusting God. While other factors were mentioned by some women, major themes reflect the influence of
currently being pregnant on the decision-making process. These findings suggest that pregnancy is a powerful
influence on the decision-making process and may not be the optimal time to make fully informed decisions
regarding genetic carrier testing. Further understanding of factors influencing the genetic testing decision-
making process is needed. Offering CFCT prior to conception is advocated.

Introduction

Cystic fibrosis (CF) is a life-threatening autosomal re-
cessive genetic disease resulting in chronic progressive

respiratory involvement, malnutrition, electrolyte abnormal-
ities, and infertility. It is the most common autosomal in-
herited condition in the population of White European origin,
and has varying prevalence across ethnicities. Improved
treatment has increased the life expectancy of CF patients
from what was historically considered a fatal childhood
condition to a present median survival of 36.8 years (Cystic
Fibrosis Foundation, 2006). However, CF is still considered a
serious, chronic condition without cure that results in con-
siderable mortality and morbidity.

People with CF receive a genetic mutation from each parent
(asymptomatic CF carrier), with the two mutations resulting
in the CF clinical manifestations. The vast majority of CF
mutation carriers are unaware of their mutation status. The
most prevalent CF mutation in Caucasians, DF508 on the CF
transmembrane conductance regulator (CFTR) gene, was
identified in 1989 (Kerem et al., 1989; Riordan et al., 1989;
Rommens et al., 1989), and over 1500 CF mutations have been
discovered since then. A screening test panel, the cystic fi-
brosis carrier testing (CFCT), was developed of the most
common CF mutations in the panethnic U.S. population.

CFCT clinical usefulness varies, however, as both the CF
carrier frequency and the CFCT sensitivity differ according to
the ethnicity of the person tested. While the CFCT is not di-
agnostic of CF in the pregnant woman or partner, and the
identification of two CF mutations in a couple is not diag-
nostic of CF in the developing fetus, the screening test can
provide an estimate of the risk that the fetus will receive a
mutation on both copies on the CFTR gene. Interpretation of
CFCT results by primary care providers is complicated by
incomplete understanding of phenotypic clinical outcomes
associated with genotype combinations. Couple carrier status
information can be used by healthcare providers in helping to
inform couples during the prenatal period regarding risk as-
sessment for the fetus, prenatal diagnostic testing, and pos-
sible implications for pregnancy continuation. Couples can
also use this information in preconception planning.

Following the 1997 National Institutes of Health consensus
statement on CFCT (National Institutes of Health, 1999),
screening implementation guidelines by the American College
of Obstetricians and Gynecologists (ACOG) were released in
October 2001. Guidelines stated that CFCT should be offered
to the following groups: ‘‘couples with a family history of CF,
partners of individuals with CF, and Caucasian couples of
European or Ashkenazi Jewish descent planning a pregnancy
or seeking prenatal care.’’ In addition, ‘‘information about
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CF screening should be provided to patients in other ethnic
and racial groups’’ with additional counseling and screening
available upon patient request (American College of Ob-
stetricians and Gynecologists, 2001b). With the release of the
2001 ACOG guidelines, CFCT began being offered in prenatal
primary care settings.

Community prenatal providers have had screening testing
experience with the maternal serum alpha fetoprotein (MS-
AFP) testing for the detection of neural tube defects and other
developmental abnormalities since 1985; CFCT is a newer
addition to prenatal screening. Some implementation con-
cerns between MS-AFP and CFCT are similar, but there are
differences in the two prenatal screening tests. Differences
include who is being tested, whether the test results provide
information about the possible health of the fetus or an esti-
mate of likelihood of the fetus’ inheriting mutations that could
cause disease, and implications for future reproductive
planning. Research into CFCT screening practices in primary
care has focused on provider knowledge (Kuller et al., 1999;
Metcalfe et al., 2002; Vastag, 2003), screening standards and
availability (Mennuti et al., 1999; Schwind et al., 1999), and
controversies in community practice implementation (Vastag,
2003). However, patient decision making for CFCT screening
has received limited focus in the literature.

Informed decision making, such as in genetic testing deci-
sions, is assumed to occur during the process of individuals
integrating new knowledge with their personal beliefs (An-
derson, 1998). While factors related to prenatal decisions have
been identified, little is known regarding how individuals use
new genetic knowledge along with personal beliefs to make
informed healthcare decisions (Feetham et al., 2002; Etchegary
et al., 2008). In a study by van den Berg et al. (2006), even when
most participants were knowledgeable about prenatal
screening (82%), made deliberate decisions (75%), and the
decisions were consistent with patient values (82%), only 51%
of prenatal screening decisions were described as ‘‘informed.’’
Decision-making research into other prenatal testing deci-
sions cites the importance of provider support, prevalence of
the general lack of test understanding, balancing the test
worry and fetal health, and differences in risk perception as
affecting prenatal testing decisions (Kenen et al., 2000). Pre-
natal amniocentesis testing decisions have been described as
‘‘embodied’’ knowledge, where women transform, interpret,
and integrate received information with their experiences,
understandings, feelings, and beliefs as the basis for deci-
sion making (Lippman, 1999). The influence of experiential
knowledge, both as embodied knowledge and empathetic
knowledge (subjective knowledge developed from the inter-
actions with others), is described as a contextual influence in
the prenatal testing decision-making process (Etchegary et al.,
2008). A systematic review of decisions to accept or decline
CFCT has identified that most of the common factors to either
accept or decline testing are consistent with aspects of the
Health Belief Model, including perceived benefits and bar-
riers to testing (Chen and Goodson, 2007). How the decision-
making process for CFCT transpires in the primary care
setting when the test does not directly indicate fetal health,
has no predictive disease implication for the pregnant wo-
man, and for which the pregnant woman may not have any
prior knowledge of risk is unclear.

Among persons under going genetic testing, gender differ-
ences in risk perception, emotional response, psychological af-

fect, self-perception, and testing convenience have been noted
(Fang et al., 1997; Sorenson et al., 1997; Cheuvront et al., 1998;
Callanan et al., 1999; Newman et al., 2002). While the length of
time needed for carrier decision making is not established, the
limited time available for decision making during pregnancy
has been identified as problematic for some couples (Honnor et
al., 2000). Differences in partner perspective on prenatal deci-
sion making may affect the ultimate genetic testing decisions
made in prenatal care (Kenen, 2000; Kenen et al., 2000). CFCT
requires collection of DNA samples from both the woman and
her partner; how a pregnant woman makes the decision and the
ways in which the partner participates in this process are not
known (Kenen, 2000; Henneman et al., 2002).

The purpose of this study was to describe patterns of de-
cision making for CFCT in pregnant females in the primary
care setting. This report focuses on describing how being
pregnant influenced consideration of CFCT during genetic
testing decision making by women receiving community-
based prenatal care.

Materials and Methods

A descriptive qualitative design was used to elicit de-
scriptions of prenatal decision making regarding CFCT.
Qualitative descriptive methodology is appropriate when
describing a process or phenomenon that has not been widely
studied or understood, or to elicit previously undetermined
insights (Sandelowski, 2000). The synthesis of qualitative data
and derived insights obtained further inform the develop-
ment of hypotheses, research questions, or theory for further
study. Inductive techniques such as analysis of direct obser-
vation and interviews with participants are important to
identify social and contextual factors in decision behavior and
identify modulating variables (Klein et al., 1993; Patel et al.,
1996). Qualitative semistructured interviews, an important
tool for descriptive and exploratory research, are appropriate
when the researcher knows enough about the phenomena to
formulate questions, but cannot predict all possible responses
(Morse and Richards, 2002). In this descriptive qualitative
study, semistructured interviews regarding how the CFCT
decision was made, structured questions of demographic in-
formation, and researcher field notes of participant interviews
were used to identify patterns of how women progress
through the process of CFCT decision making during preg-
nancy. The interview schedule was rehearsed with a doc-
torally prepared nurse researcher and a pregnant colleague to
ascertain the clarity and acceptability of the questions (Fon-
tana and Frey, 2000; Patton, 2002). The study was conducted
from May 2005 through early 2006.

Sample

Participants were recruited in collaboration with three
Midwestern community-based primary care obstetrics and
gynecology (OB=GYN) practices. Pregnant women were eli-
gible for inclusion if they (1) were 14–45 years old and re-
ceiving prenatal services at one of the three sample clinics, (2)
lived in the bistate metropolitan region or in an adjacent
county, (3) were English speaking, (4) had been offered CFCT
in the prenatal setting and had made a decision whether or not
to accept testing, (5) had not received results of CFCT, and (6)
did not have physical, cognitive, or emotional deficits that
precluded participation. Thirty-eight women were referred by
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the OB=GYN practices for more information about the study,
and 27 women ultimately participated. Despite multiple at-
tempts, the researcher was either unable to contact or to ar-
range interviews with the other 11 potential participants. The
study sample consisted of 27 pregnant women; 23 partici-
pants had declined CFCT and 4 expressed intent to accept
CFCT. None of the women had yet had DNA collection for
CFCT at the time of the interview. The women ranged from 19
to 38 years of age and self-reported 11–19 years of education.
To provide insights on decision making across economic
strata, there was purposive sampling of women from lower
socioeconomic status to be in the study. The Federal Poverty
Guidelines or a percentage multiple are used as eligibility
criteria for several federal programs. For this study, a
threshold of 200% of the Federal Poverty level according to
family size was used to differentiate participants according to
socioeconomic status (SES). For example, for a family size of
two, the U.S. Department of Health and Human Services
200% Poverty threshold was 25,660 dollars. Fifteen of the 27
women reported family income for family size above 200% of
the Federal Poverty Guidelines for 2005, while 12 of the 27
participants lived in families earning below the 200% Federal
Poverty Guidelines. Fifteen of the pregnant women had other
children, while this was a first pregnancy for 12 of the par-
ticipants. Parity was distributed between the SES levels. Table
1 shows characteristics of the sample.

Setting

Three primary care OB=GYN clinics in a metropolitan bi-
state Midwestern area of about 500,000 people were used to

recruit participants for this study. All of the clinic sites were
private practices; however, Clinic 2 had a specific mission to
offer healthcare services to women regardless of ability to pay.
For Clinics 1 and 2, both nurse midwives and obstetricians
were primary care providers for the women, while in Clinic 3
all of the women recruited were cared for by the nurse mid-
wife. All the women recruited from Clinic 1 were from the
higher SES grouping, while participants recruited from Clin-
ics 2 and 3 were divided between lower and higher SES
groupings.

All the clinical sites had been offering CFCT for 1–3 years
when data collection was initiated in spring 2005. They each
used a couple’s model with securing DNA samples by blood
sample from both parents, but only tested the father’s blood if
the mother’s DNA indicated a CF mutation. They offered the
CFCT during the first prenatal visit; patients could make the
CFCT decision at the time the test was offered or inform staff
of their decision at the second prenatal visit. All the clinics
used the ACOG pamphlet (American College of Obstetricians
and Gynecologists, 2001a) or a state-designed pamphlet as the
teaching material distributed during the CFCT educational
session. For participants who accepted the CFCT, peripheral
blood samples were obtained for DNA analysis and trans-
ported to the state hygienic laboratory for processing. CFCT
results were available to the clinic within 2 weeks.

Procedure

The researcher oriented clinic personnel from each clinic
site to assist in study recruitment. Clinics used their usual
standards and procedures for providing prenatal care. During

Table 1. Demographic Characteristics of Study Participants

Participant SES
CFCT

decision Age
Years of

education
Religious
affiliation Parity Race=ethnicity

Marital
status

Household
size

1 Above No 29 17 Lutheran 1 Cauc M 3
2 Above No 27 19 Catholic 0 Cauc M 2
3 Above No 26 13.5 Catholic 0 Cauc M 2
4 Above No 28 16 Christian 1 Cauc M 3
5 Above No 23 17 Catholic 0 Cauc M 2
6 Below Yes 24 11 Catholic 0 Cauc S 2
7 Above No 28 17.5 Catholic 1 Cauc M 3
8 Below Yes 25 12 Baptist 2 Cauc=Native Am S 3
9 Below No 38 12.5 None 3 African-American S 4

10 Above Yes 23 14 Christian 0 Cauc M 2
11 Below No 28 12 None 2 Cauc=Native Am S 3
12 Above Yes 23 12 Lutheran 2 Cauc M 4
13 Above No 23 16 Lutheran 0 Cauc M 2
14 Below No 22 14 None 0 Cauc S 3
15 Above No 28 16 Catholic 0 Cauc S 2
16 Below No 36 12 None 4 Cauc M 6
17 Above No 22 14 Christian 2 Cauc S 4
18 Above No 31 16 Catholic 3 Cauc M 5
19 Below No 27 12 Catholic 1 Cauc M 3
20 Below No 19 13 None 1 Cauc S 4
21 Below No 27 14 Pentecostal 0 Cauc S 3
22 Below No 19 12 Christian 0 Cauc M 2
23 Above No 22 13 None 1 Cauc M 3
24 Above No 26 16 Catholic 1 Cauc M 3
25 Below No 20 12.5 None 0 Cauc S 1
26 Above No 27 16 Methodist 0 Cauc M 2
27 Below No 24 12 Christian 2 Cauc M 4
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the course of their regular prenatal care, the women are of-
fered the opportunity to have CFCT and make the decision
whether or not to accept testing. After the CFCT decision was
made, clinic personnel introduced the opportunity to be a
participant in this study. For interested potential participants,
the researcher contacted the woman, further explained the
study, and made arrangements to obtain consent and collect
data. Data collection was through single interviews of the
pregnant women regarding how the woman progressed
through the CFCT decision process. Patient-identified influ-
ences, how the pregnant woman considered the option of
CFCT to make her decision, and recommendations for
healthcare providers were obtained through a semistructured
interviews conducted at the woman’s home, or a location of
her choice. Participant verification of interview content was
assured by having the interviewer summarize the interview
with the participant and verify or clarify content at the end of
the interview. This helped ensure data accuracy, enabled
clarifications, and provided an opportunity for participant-
added observations (Seng et al., 2003). Sampling continued
until there was redundancy in the interview data.

Data analysis

Demographic questions describing the participants were
analyzed through descriptive statistics. Interviews were
audiotaped and transcribed verbatim, and field notes were
recorded. Interview transcripts and field notes data were
analyzed through content analysis methods (Knafl and
Webster, 1988; Sandelowski, 2000). Both within and across
case analysis techniques of the interviews to identify patterns
in the data were employed (Ayres et al., 2003). Data analysis
started concurrent with data collection and continued
throughout data collection. Interview transcripts were read
numerous times by the primary investigator and a doctorally
prepared nurse researcher. Data were sorted into emergent
categories and patterns or associations among specific per-
sonal, demographic, or contextual variables and experiences
with CFCT were sought throughout the data analysis process.
A codebook of definitions was maintained and updated reg-
ularly to enable consistency in identification of themes. These
definitions were refined, and redundant or irrelevant codes
eliminated with ongoing analysis and data interpretation. A
sampling of interviews was independently coded by a doc-
torally prepared nurse researcher, and regular meetings to
discuss coding, emerging themes, and data interpretation
were held. To increase trustworthiness of the analysis, cate-
gories or themes identified from the data were reviewed by
the researchers for clarity and consistency with the interview
transcript data, the participant check summary at the end of
the interviews, and the field notes (Morse and Field, 1995;
Holloway and Wheeler, 2002). An audit trail of all decisions
regarding data gathering and analysis were also maintained
as a quality assurance mechanism. NVivo 7 (QSR, 2006) qual-
itative computer software was used for data management.

Results

The central theme emerging from the data was ‘‘The in-
fluence of pregnancy as being at the foreground of the deci-
sion’’ whether or not to accept genetic carrier testing for CF.
This was present throughout their descriptions of their deci-
sions. For women offered CFCT during the early stages of

their pregnancy, it is the pregnancy that functioned as the
‘‘perceptional lens’’ through which the woman’s decision
making was viewed. Using this lens, three patterns of atti-
tudes and beliefs about CFCT in pregnancy and six manage-
ment strategies were identified. The three patterns of attitudes
and beliefs were (1) dealing with emotions, (2) pregnancy is
natural, and (3) thinking about the baby. The six management
strategies used by the women included (1) reducing stress, (2)
choosing what is relevant, (3) doing everything right, (4) want-
ing to be prepared, (5) delaying information, and (6) trusting
God. Exemplars are shared and subcategories delineated for
each identified pattern. These themes are listed in Table 2.

Attitudes and beliefs about CFCT in pregnancy

Dealing with emotions. Overwhelmed by decision mak-
ing: Eight participants noted feeling overwhelmed by the
amount of information and number of decisions they were
expected to make. ‘‘It’s just a crazy time because it was my
first pregnancy and everything and a lot of stuff to think
about.’’ One participant who researched pregnancy compli-
cations explained, ‘‘Oh my goodness this is overwhelming. I
didn’t realize that they could go in and do all of this stuff.’’

Anxious about testing: The prospect of CFCT and consid-
ering the possibility of CF made some women anxious or
fearful. Anxiety associated with considering prenatal testing
and possible subsequent testing or decisions made some not
want to think about testing, ‘‘[additional testing and possible
decisions about the pregnancy] made me very uncomfortable
and I didn’t even want to continue thinking about it.’’ Another
described the stress associated with testing and not wanting
to worry about these issues during pregnancy, ‘‘You’re
stressed out, you’re thinking about enough stuff while you’re
pregnant. . . . I don’t think I should be worried about [CFCT].’’

Table 2. Themes of CFCT Decision Making

by Pregnant Women

Central theme: pregnancy as foreground

I. Attitudes and beliefs about CFCT in pregnancy-
� Dealing with emotions

* Overwhelmed by decision making
* Anxious about testing
* Excited to be pregnant

� Pregnancy is natural
* Acceptable routine care in pregnancy
* Prospect of follow-up testing post-CFCT
* Differentiating between prenatal tests

� Thinking about the baby
* Protecting the baby
* Treatment in utero
* Valuing life
* Forming parental attachments
* Making sure the baby’s healthy

II. Self-management pregnancy strategies used by pregnant
women in decision making
� Reducing stress
� Choosing what is relevant
� Doing everything right
� Wanting to be prepared
� Delaying information
� Trusting God
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For two women, the fear associated with pregnancy and
possible adverse outcomes of pregnancy prompted accepting
CFCT, ‘‘I think I took every test that was available. . . . I just
really scared of anything—if there was any test to find out
anything I did it.’’ One woman was ‘‘scared’’ and wanted as
much information as she could about possible problems with
the baby’s health, ‘‘I don’t know how to deal with a sick kid.’’

Excited to be pregnant: Excitement about the pregnancy was
an emotion that affected how three participants considered
CFCT. For these women, a history of past pregnancy loss, in-
fertility, or a current pregnancy with twins heightened antici-
pation of childbirth. They described not being ready to consider
health issues with the developing child or risk testing that
could result in a spontaneous or therapeutic abortion. Partici-
pants described being ‘‘excited about being pregnant and ec-
static . . . nothing was going to keep me from having this baby.’’

Pregnancy is natural. Routine care in pregnancy: Ten
women discussed their childbearing philosophy as defining
acceptable medical interventions during pregnancy. These
women envisioned most prenatal testing, both to identify
birth defects, as in MS-AFP screening, and genetic testing,
such as CFCT, as ‘‘extra tests’’ that were not needed. They
were only interested in basic medical management testing,
such as routine blood work, urine testing, and ultrasounds to
identify the baby’s sex. Some expressed a desire to keep the
pregnancy interventions simple and natural, ‘‘I believe that
pregnancy and birth are a natural process, and the least
amount of medical intervention possible is what I choose to go
with.’’ Some felt that less testing was less stressful both
physically and emotionally during the pregnancy, ‘‘I just
guess that I feel that the least amount of testing to do to the
baby before it is born can actually result in a safer pregnancy.’’
In contrast, women who accepted CFCT had more positive
attitudes about the beneficial role of prenatal testing. ‘‘Yeah,
there’s only benefits to it, you know, there are really no con-
sequences to taking a test. . . . It can’t make it worse for cystic
fibrosis, it can only make it better.’’

Prospect of follow-up testing post-CFCT: More invasive
than the peripheral venipuncture blood test used for CFCT is
a follow-up amniocentesis if the couple CFCT results are
positive. The topic of amniocentesis was raised by women in
nine of the interviews. For women who expressed the phi-
losophy of keeping pregnancy management ‘‘natural’’ and
who had difficulty conceiving or carrying a pregnancy, the
option of an amniocentesis was not acceptable due to the
perception of possible risk of miscarriage. Taking that chance
was described as ‘‘totally off limits.’’ Others described nega-
tive stories they had heard about the amniocentesis test itself
or poor outcomes from the procedure, ‘‘I have heard more bad
stories about amniocentesis than good stories.’’ Some women
confused the accuracy of an amniocentesis that would ex-
amine the fetus’ DNA with the possibility of false-positive
results in MS-AFP testing, ‘‘they said sometimes they have
them come back false as positive, and that’s one of the things
that was kind of a concern. I wouldn’t have wanted to go
through the test and have it falsely come back positive.’’ This
confusion regarding test accuracy made it less likely women
would decide to have CFCT.

Two women thought that an amniocentesis was the first
test done for CFCT; one had agreed to the test, while the other
chose not to have CFCT because she thought that it initially

involved an amniocentesis rather than a peripheral blood
draw. Only a few participants cited concerns about the am-
niocentesis as a major consideration in the CFCT decision.
Most participants had not considered the possibility of an
amniocentesis, were ambivalent, or thought that if they were
in a situation where they needed to make that decision, would
probably choose not to have the test.

Differentiating between prenatal tests: Participants who
wanted to minimize prenatal testing did not differentiate be-
tween the MS-AFP testing and the CFCT in their decision
making. They either indicated that they were not interested in
‘‘extra’’ testing during the pregnancy or added that ‘‘none of the
testing was needed unless there was something that could be
done [treatment of the condition in utero].’’ The four women
who accepted CFCT also accepted MS-AFP testing, seeing the
extra tests as not an additional burden, ‘‘I just signed the paper
for it and stuff like that. I had to sign a paper for all the other
tests too. I guess this was just one more kinda added in there.’’

Some women did see a difference in these two types of
prenatal testing, however. Of the eight women who accepted
MS-AFP testing, only half also opted for CFCT. For a few, it
was a difference in how much the test was a part of routine
medical care during pregnancy, ‘‘MS-AFP, it’s kind of a
standard test I think anymore . . . cystic fibrosis I felt was like,
more optional.’’

Thinking about the baby. Attitudes regarding the devel-
oping fetus influenced how the participant thought about the
CFCT decision. The pregnant women referred to the devel-
oping pregnancy as a ‘‘baby’’ rather than a ‘‘fetus.’’ Protection
of the baby, the ability to enhance the baby’s health through
treatment in utero, philosophy on the value of life, and at-
tachment to the baby regardless of the child’s health were the
main considerations.

Protecting the baby: Participants who had considered am-
niocentesis tended to be less favorable toward this procedure if
they interpreted this intervention as a risk to the child. ‘‘That’s
[amniocentesis procedure] more risky than blood.’’ Another
shared, ‘‘We both realized that there was a risk to the baby for
doing any type of prenatal testing. Um, it was kind of an instant
decision that we would not do anything to harm our child.’’

Treatment in utero: Whether the condition identified during
pregnancy could be treated in utero was a common consid-
eration. ‘‘I would like them to [test for CF] because sometimes
you can fix stuff before the baby’s even born.’’ Most partici-
pants who verbalized considering whether the test could lead
to treatment during pregnancy understood the CF was not
treatable during pregnancy, and differentiated their choices
on testing with that in mind. ‘‘A lot of times you can catch
things in ultrasounds, like heart problems, so that was im-
portant that I had an ultrasound, but I know it’s not good
to have more than the needed ultrasound.’’ Another rea-
soned, ‘‘There’s not anything therapeutic that can be done
[in utero] . . . to where you were going to take special precau-
tions, or anything.’’ Some indicated knowing the information,
without recourse for action, would also increase the worry
during pregnancy, ‘‘If it’s not something that can be fixed,
then there is no reason to have a test done and to worry about
it until the baby’s born.’’

Valuing life: Seven participants spoke about their views of
the value of life, while four indicated that the quality of life
was a consideration in deciding about testing. They shared
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that basic feelings of how they viewed life was a ‘‘mindset’’
that was maintained while considering prenatal testing op-
tions. These women commonly viewed that they would ‘‘ac-
cept the child with, with or without any disabilities.’’ They
talked about the child not being at fault, and instances where
working with people who had a disability or chronic illness
convinced them these persons’ lives had value and should not
be dismissed. Three women deliberated about quality of life,
whether the condition was more of a mental impairment, or a
pulmonary ailment, ‘‘With AFP I felt the child could be se-
verely disabled and you would be finding something out
about that, but with cystic fibrosis, the disease that affects the
lungs . . . I felt like it could be something that could be man-
aged.’’ There was also the question of parental responsibility
toward having children who could have a ‘‘normal life.’’ ‘‘You
would like to say I would love that child regardless, and ac-
cept them . . . , but at the same time you would be thinking ‘I
want to give my child the most normal life they could have.’ ’’
These considerations were not commonly discussed, and
emerged with a highly educated subset of participants.

Forming parental attachments: Women shared attitudes of
attachment to the fetus, and anticipation of loving and caring
for the baby regardless of the baby’s health. They identified
that attachment to the developing child was a consideration,
‘‘We’re still gonna love it, we’re still gonna take care of it. . . .
We both believe that no matter what the baby has, we’re still
gonna have the baby.’’ This feeling of attachment influenced
perceptions of viable decision options, ‘‘Mostly with me it
wasn’t really an option. I figured either way I’m gonna to love
my child, so there was no reason to worry about whether or
not she was going to have cystic fibrosis.’’ Women also min-
imized other prenatal testing if the results were not going to
make a difference in how the parents felt about the child or
their decision whether to continue the pregnancy. ‘‘No, just
the basic [tests during pregnancy] . . . no matter what the baby
has we are going to love it and keep it. So we really didn’t test
anything because it didn’t matter to us really.’’

Making sure the baby’s healthy: Some women equated
CFCT with making sure the baby was healthy, or helping to
ensure the baby’s health. They did not focus on whether the
CF could be treated in utero or future decision making re-
garding the pregnancy. ‘‘I thought it was like something that
they take a test to make sure your baby’s healthy. That’s the
first thing that pops in my mind. Anything that’s gonna check
on the baby, I’m in for.’’ A second participant said, ‘‘They just
asked me, and I want my baby to be healthy, so I did, I said
‘yes,’ ’’ while another noted, ‘‘It’s my child, and if there are
steps I can take to prevent it, or if I know about it ahead of
time, or any test that’s given to me as an opportunity, I might
as well take it.’’

This attitude of being likely to agree to more testing during
pregnancy as a positive benefit of medical management
was in sharp contrast to the attitude of minimizing medical
care during pregnancy and viewing pregnancy as a natural
process.

Women’s strategies for decision making
during pregnancy

Consistent with the beliefs and attitudes professed related
to pregnancy, the women described strategies for decision
making. Women used these pregnancy management strate-

gies to guide their day-to-day pregnancy decisions and the
CFCT decision, and for coping with the potential of having a
child with CF.

Reducing stress. Stress reduction was a strategy em-
ployed by almost half of the participants. Most women in-
terested in reducing stress chose not to accept CFCT, as the
worry associated with prenatal testing and a possible false
result was something to be avoided. ‘‘I’m such a worrier, that I
would probably have worried the rest of my pregnancy about
it, and probably created more health problems.’’ Concerns
raised during pregnancy were stressful for some pregnant
women; not knowing CFCT results served as a strategy to
prevent additional anxiety, ‘‘[If ] they have concerns about
anything, it’s just gonna raise that level of anxiety and
stress . . . but I don’t know, I just knew that I didn’t, I didn’t
want to know.’’ The cumulative load of life stresses in addi-
tion to prenatal testing was evident by this participant’s
comment, ‘‘Well I think by having these tests . . . I would be
very stressed out about it, and thinking about it all the time. I
have enough stress at work and everything else, that I don’t
need that, so . . ..’’

Choosing what is relevant. Whether the woman saw
CFCT as relevant to her pregnancy management was an im-
portant consideration. Eighteen of the 27 participants dis-
cussed how they asked themselves whether it would make a
difference if they had CFCT. For these women, they univer-
sally decided that it was not relevant to the pregnancy man-
agement. These women chose a strategy to have testing that
would enhance their own health or that of their unborn child,
but not to have testing they deemed irrelevant in their situa-
tion. ‘‘What mainly influenced my decision would be we
didn’t think it would change our mind on the pregnancy, we
didn’t think it would be of any benefit in knowing whether
our child had cystic fibrosis or not.’’

Doing everything right. A few women talked about using
a strategy for prenatal care that included accepting provider-
offered testing, with the motivation of doing everything right.
Even for some participants who declined CFCT, they spoke of
having more difficulty with the decision with a first preg-
nancy, feeling scared, and not wanting to make any mistakes.
One woman who accepted CFCT with a prior pregnancy in-
dicated, ‘‘The only reason I did it was because she was my first
child and I was scared of everything . . . I wanted to know. I
think I took every test that was available.’’ The least educated
participant had a more global view of accepting testing, ‘‘They
asked me about it . . . if I was interested in it, and I said ‘Sure,
yeah, I’m interested in it’—I do all their tests, I do everything
there.’’

Wanting to be prepared. Some women identified strate-
gies for coping with the potential risk of having a child af-
fected by CF, based on the principle of wanting to be
prepared. Two women who accepted testing indicated that
‘‘being prepared’’ was an important part of their decision
making. ‘‘So I wanna know, I just want to know what kind of
thing I’m dealing with,’’ and ‘‘it’s not going to affect anything,
you know? Except to mentally prepare myself.’’ Others who
declined CFCT considered whether that knowledge would
have made them more prepared in coping with a child with
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CF. They could understand some wanting that information,
but did not feel this consideration was important enough to
decide the issue for themselves. One woman with a family
history of CF stated, ‘‘It’s more of a curiosity type thing. Or to
know if we were both carriers—to know that risk, I would
probably have wanted him to get some sort of education on
cystic fibrosis.’’ Another noted, ‘‘Maybe I could be a little bit
more prepared . . . read up about it before the baby was born.’’

Delaying information. Commonly, women coped with the
risk for CF by delaying information until after the baby is
born. ‘‘I think, just for me, I’d rather find out after the baby’s
here.’’ One participant indicated delaying this information till
after birth served to avoid a predelivery mindset about the
child and potential problems with bonding. She explained,

‘‘I know if I had done the testing and it had said it was cystic
fibrosis, that’s what would be the first thing on my mind. . . .
How do I deal with the cystic fibrosis and like the personality
of the baby separately? Because I think when you see your
baby you are not going to think, ‘What is wrong with this
baby?’ You’re just going to go, ‘Oh my gosh, my baby’s here
and I love him . . .’ ’’

Trusting God. Twenty of the participants identified a re-
ligious preference when asked, while five described their
faith-based beliefs as providing an intrinsic backdrop for
their CFCT decision. They expressed a willingness to accept
whatever God gave them, and to trust that the outcome
would not be more than they could handle. ‘‘Your children are
the way they are for a reason . . . that’s God’s plan for you, and
we were willing to accept our child no matter what.’’

Several women indicated that trusting the outcome to a
higher spiritual being helped them be more relaxed and feel
less stressed about the pregnancy.

‘‘Sometimes I feel like it [prenatal testing] just stresses you
out more to have to go through all of this, because, you know,
it’s never 100%. . . . So, I think before we even got pregnant, we
knew that this was something that we wouldn’t do, we just
kind of thought ‘we’ll get pregnant, and just let God do it.’
Whatever He wants.’’

Discussion

Pregnancy is an assumed condition for decisions made in
the prenatal period, including medication use and testing
decisions. For most prenatal testing decisions, the opportunity
to choose the test only presents itself because the woman is
pregnant. For CFCT, this is not the case. A CFCT can occur at
any time during the lifespan. Recommendations for offering
CFCT to pregnant couples were designed to facilitate in-
formed and autonomous decision making regarding repro-
ductive planning and the risk of the fetus being affected by
CF. However, the state of pregnancy itself may increase the
challenges for making CFCT decisions.

Pregnancy is a time of vulnerability for the pregnant wo-
man, in terms of both emotional variability and as a devel-
opmental task. It has been described as a transition into the
unknown (Lundgren and Wahlberg, 1999), a crisis (Raphael-
Leff, 1991), and a part of a woman’s transformation to
motherhood (Bergum, 1997). Pregnant women are also
viewed as vulnerable according to the Belmont Report and
protection of human subjects for research (U.S. National

Commission for the Protection of Human Subjects of Biome-
dical and Behavioral Research, 1979). In addition, biological
changes (hormonal factors) during the prenatal period in-
crease the pregnant woman’s vulnerability to anxiety-related
symptoms and mood changes (Ross et al., 2004; Ross and
McLean, 2006). Research evidence suggests a relationship
between emotional disturbances during pregnancy and the
emotional development of the fetus (Salisbury et al., 2005).
While it is recognized that the prevalence of anxiety in the
prenatal women is higher than the general population, im-
plications of maternal anxiety on the woman’s quality of life
and decision making are not well described.

Genetic carrier testing literature notes that studies gener-
ally do not address data on emotional factors that may in-
fluence the decision-making process (Lerman et al., 2002).
However, affective states are recognized as influential in de-
cision making, particularly as they relate to fear arousal, un-
certainty, and predecision processing (O’Hair et al., 1996;
Brownstein, 2003; Crano and Prislin, 2006; Peters et al., 2006).
In this study, participants described the affective states such
as excitement and anxiety that may have affected the pro-
cessing of prenatal decisions. Women in this study did not
deliberate this decision at length, making the CFCT decision
quickly. This is consistent with a van den Berg et al. (2006)
study that many prenatal screening decisions were not de-
liberated, and often were not informed decisions. Many wo-
men noted approaching the CFCT decision in a way that
would minimize their stress level and their feelings of anxiety
during pregnancy. Some indicated that increasing their stress
through considering and choosing CFCT would be both dif-
ficult for them to cope with during this time and potentially
harmful for the baby. However, for one participant who
identified multiple life stresses, the CFCT represented a way
to decrease stress of not knowing if she was carrying a CF-
affected child. For women at particular risk due to social cir-
cumstances, substance abuse, or mental health issues, the
possible impact of CFCT options during pregnancy is largely
unknown. Both the belief systems related to pregnancy and
wanting to manage their pregnancy in a way that decreased
their physical and psychological vulnerability were important
considerations for the women in this study. The underlying
belief systems, heightened vulnerability, and personal stress
management strategies identified were all related to the par-
ticipants making the CFCT decision during pregnancy.

CFCT (and other prenatal testing) is offered early in preg-
nancy, when the woman is establishing her own maternal
identity role and attachment to the fetus. The process of
becoming a mother is described as a dynamic psychosocial
development process throughout the pregnancy and post-
partum period (Mercer, 2004). Commitment to the pregnancy
and attachment to the fetus are key components of the initial
stages in becoming competent in the maternal role. Anxiety is
noted as having a negative effect on the attachment. The
women in this study spoke of feeling attached to their baby
and committed to the pregnancy. Likewise, they made an
effort to avoid situations that they felt would increase feelings
of anxiety. While the possible influence of genetic testing in
pregnancy and maternal attachment is not clear, one study of
the pregnancy experience where the unborn child had been
diagnosed with a nonlethal congenital abnormality illustrated
that prospective mothers were able to develop a maternal
attachment to the child in utero (Hedrick, 2004).
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CF carrier mutation status does not need to be determined
during pregnancy, but can be assessed prior to conception.
While the relative value and logistics of carrier screening prior
to conception versus prenatally have been debated interna-
tionally (Wildhagen et al., 1998; Wille et al., 2004; Mennuti,
2008), traditionally, there has been less emphasis on the
healthcare needs of the ‘‘potentially expectant mother’’ prior to
conception. However, the option of preconceptional CFCT
when a couple requests the test was endorsed by the majority
of respondents in a survey of Dutch general practitioners, gy-
necologists, and pediatricians (Baars et al., 2004). The prefer-
ence of nonpregnant women for preconception fragile X carrier
testing was documented by researchers who are developing a
model for offering carrier screening for fragile X syndrome in
primary care practices in Australia (Metcalfe et al., 2008).

Over the past 25 years, guidelines and standards of pre-
conception care in the United States have evolved from an
initial acknowledgement of the role of prevention prior to
pregnancy in 1979, to incorporating preconception care and
counseling in Healthy People 2000, and including genetic
counseling and genetic testing in the current ACOG guide-
lines (Freda et al., 2006). The Centers for Disease Control and
Prevention (CDC) and 35 partner organizations convened a
national summit on preconception care in 2005, and released
policy recommendations in 2006 (Posner et al., 2006). Identi-
fication of carrier status for genetic conditions (including CF)
that could be assessed prior to pregnancy is advocated in the
recently released policies (Atrash et al., 2006; Posner et al.,
2006; Shapira and Dolan, 2006). In addition, updated 2005
ACOG recommendations for CFCT placed more emphasis on
offering CFCT to all couples, rather than focusing primarily
on couples planning pregnancy or during pregnancy (Com-
mittee on Genetics ACOG, 2005). Offering genetic screening
and associated patient education for carrier status of autoso-
mal recessive disorders prior to pregnancy may promote a
less complex and more deliberative decision making of ge-
netic testing decisions. This may also have implications for
healthcare provider education and clinical care within the
limitations of the primary care environment. Recommenda-
tions emphasize the need for comprehensive planning (Payne
et al., 1997), ongoing monitoring of long-term psychological
and social effects of screening (Henneman et al., 2002), and the
importance of pre- and posttest genetic counseling (Wild-
hagen et al., 1998; Ensenauer et al., 2005). How the needed
logistical, educational, and counseling resources will be co-
ordinated to support the primary care health system both in
the United States and internationally is yet to be defined.

Also identified in the recommendations for preconception
care in the United States are the financial limitations of limited
insurance and third-party payer coverage to fund precon-
ception care, as well as the diminished awareness of many
women and some practitioners on the importance of these
interventional strategies. Funding initiatives to facilitate pre-
conception care and increase public and provider awareness
of the importance of preconception care may promote positive
health outcomes and consideration of genetic testing outside
of pregnancy. To support informed and deliberative decision
making, CFCT implementation may best focus on the pre-
conception period as an initial screening strategy, with pre-
natal testing for CF carrier status becoming a secondary
screening strategy. Decision making after a positive prenatal
diagnosis following amniocentesis for Down syndrome has

been described as a paradoxical lack of choice, or a travesty of
choosing, where couples are forced to contemplate choosing
against a wanted pregnancy (Sandelowski and Barroso, 2005).
In the case of CF, the possible dilemmas encountered after
positive prenatal diagnosis are avoided by focusing screening
efforts outside of pregnancy. Appropriate policies, fiscal
support, and alterations in provider practice will be needed
for successful implementation.

Research findings must be viewed within several limita-
tions. Because participants were recruited from community
care settings and clinic personnel introduced the study, it is
undetermined whether the study was offered to eligible par-
ticipants systematically. It is unknown if the 11 women who
indicated initial interest in the study but were either unable to
be contacted or declined study participation differed from the
women who agreed to consent to the study. There were no
teens recruited for this study, and there was little variation in
race=ethnicity among the participants. The decision-making
insights provided were predominantly from women who did
not choose to have CFCT, so may not adequately illustrate
decision making for women who accept CFCT. Also, stan-
dardized instruments on concepts of interest such as person-
ality and coping styles were not included. While interview
data suggest that a few of the women seemed to agree with all
testing suggested by their healthcare provider, most demon-
strated using information management styles that decreased
anxiety, were consistent with their beliefs about pregnancy
and pregnancy management, and eliminated the potential for
further prenatal testing decisions.

Other limitations are reflective of the design and sample in
that the study takes place in one geographic area, with a small
sample. The nature of qualitative research limits generaliz-
ability of the results to a larger population. It does, however,
identify nuances of the dynamics of genetic carrier decision
making within the context of primary care that may not have
been anticipated through a quantitative design.

This sample of women from both rural and metropolitan
settings, a range of patient circumstances regarding marital
status, socioeconomic status, number of children, and expe-
rience with making prenatal decisions served to illustrate the
complexity of the decision-making phenomenon under study.
This further underscores that despite the demographic and
experiential differences, there was commonality in the general
approach to the CFCT decision-making process.

In this study, the importance of pregnancy emerged as the
perceptual lens through which women described their deci-
sion-making process. Emotions, beliefs, attitudes, and strate-
gies for these women also did not exist outside of the
overlying reality, or perceptional lens, of being in a state of
pregnancy. Findings from this study support examination of
mechanisms by which CFCT can be incorporated into pre-
conception care for couples of reproductive age. When CFCT
is offered during pregnancy, it may be one of many decisions
the pregnant woman is asked to make. Because some women
may have difficulty differentiating the purpose, process, and
meaning of different screening tests, beginning this discussion
prior to pregnancy may help those women make an informed
decision. If offered during pregnancy, not offering CFCT at
the same clinical visit as other prenatal testing (such as MS-
AFP) may also decrease the confusion between testing op-
tions and implications for testing. Regardless of the timing of
offering CFCT, discussions of this option may be most useful
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when they include the opportunity to weigh the decision
within the context of the woman’s or couple’s attitudes and
beliefs. Understanding how patients make genetic testing
decisions is important for appropriate implementation of ge-
netic screening initiatives and to enable enhanced provider–
patient collaboration in complex clinical decision making
(Pletcher et al., 2008). This understanding can avoid mis-
directed program development, unwanted genetic testing, or
missed opportunities for patients to find out information they
may consider valuable for reproductive decision making. As
CFCT is one of the first genetic tests offered in primary care,
insights from patient perspectives in this situation have im-
plications for future genetic testing not only in prenatal set-
tings, but also throughout clinical practice.

Acknowledgments

Grant sponsor: The National Institute of Nursing Research;
Grant number 1 F31 NR 009161-01, Kathleen Sparbel, Prin-
cipal Investigator, and T32 NR007110, Janet Williams, Prin-
cipal Investigator. Portions of this content were presented
as a paper presentation at the 2007 Midwest Nursing Re-
search Society (MNRS) meeting in Omaha, Nebraska, and
the 2007 International Society of Nurses in Genetics (ISONG)
Conference in Bristol, United Kingdom. We express our sin-
cere appreciation to the participants and the collaborating pri-
mary care practices who assisted in recruitment for this study.

Disclosure Statement

No competing financial interests exist.

References

American College of Obstetricians and Gynecologists (2001a)
Cystic Fibrosis Carrier Testing: The Decision is Yours. [Bro-
chure.] Author, Washington, DC.

American College of Obstetricians and Gynecologists (2001b)
Preconception and Prenatal Carrier Screening for Cystic Fi-
brosis: Clinical and Laboratory Guidelines. ACOG Publica-
tion, Washington, DC.

Anderson G (1998) Storytelling: a holistic foundation for genetic
nursing. Holistic Nurs Pract 12:64–76.

Atrash H, Johnson K, Adams M, et al. (2006) Preconception care
of improving perinatal outcomes: the time to act. Matern Child
Health J 10:S3–S11.

Ayres L, Kavanaugh K, Knafl K (2003) Within-case and across
case approaches to qualitative data analysis. Qualitative
Health Res 13:871–883.

Baars MJ, Henneman L, Ten Kate LP (2004) Preconceptional
cystic fibrosis carrier screening options of general practition-
ers, gynecologists, and pediatricians in the Netherlands. Genet
Test 8:431–436.

Bergum V (1997) A Child on Her Mind. The Experience of Be-
coming a Mother. Bergin & Garvey, Westport, CT.

Brownstein AL (2003) Biased predecision processing. Psychol
Bull 129:545–568.

Callanan NP, Cheuvront BJ, Sorenson JR (1999) CF carrier test-
ing in a high risk population: anxiety, risk perceptions, and
reproductive plans of carrier by ‘‘non-carrier’’ couples. Genet
Med 1:323–327.

Chen L, Goodson P (2007) Factors affecting decisions to accept
or decline cystic fibrosis carrier testing=screening: a theory-
guided systematic review. Genet Med 9:442–450.

Cheuvront B, Sorensen JR, Callanan NP, et al. (1998) Psychoso-
cial and educational outcomes associated with home- and
clinic-based pretest education and cystic fibrosis carrier testing
among a population of at-risk relatives. Am J Med Genet
75:461–469.

Committee on Genetics ACOG (2005) ACOG committee opin-
ion: update on carrier screening for cystic fibrosis, number 325.
Obstet Gynecol 106:1465–1468.

Crano WD, Prislin R (2006) Attitudes and persuasion. Annu Rev
Psychol 51:345–374.

Cystic Fibrosis Foundation (2006) New Statistics Show CF
Patients Living Longer. 2006 News Archive, posted 4=26
=06, URL http:==www.cff.org=aboutCFFoundation=News
Events=2006NewsArchive=index.cfm?ID¼2711&blnShowBack
¼False&idContentType¼1132.

Ensenauer RE, Michels VV, Reinke SS (2005) Genetic testing:
practical, ethical and counseling considerations. Mayo Clin
Proc 80:63–73.

Etchegary H, Potter B, Howley H, et al. (2008) The influence of
experiential knowledge on prenatal screening and testing de-
cisions. Genet Test 12:115–124.

Fang CY, Dunkel-Schetter C, Tatsugawa ZH, et al. (1997) Atti-
tudes toward genetic carrier screening for cystic fibrosis
among pregnant women: the role of health beliefs and avoi-
dant coping style. Women’s Health 3:31–51.

Feetham S, Knisley M, Parker RS, et al. (2002) Families and ge-
netics: bridging the gap between knowledge and practice.
Newborn Infant Nurs Rev 2:247–253.

Fontana A, Frey JH (2000) The interview: from structured
questions to negotiated text. In: Denzin NK, Lincoln, YS (eds)
Handbook of Qualitative Research. Sage Publications, Thou-
sand Oaks, CA.

Freda MC, Moos MK, Curtis M (2006) The history of precon-
ception care: evolving guidelines and standards. Matern Child
Health J 10:S43–S52.

Hedrick J (2004) The lived experience of pregnancy while car-
rying a child with a known, nonlethal congenital abnormality.
JOGNN 34:732–740.

Henneman L, Poppelaars FAM, ten Kate LP (2002) Evaluation of
cystic fibrosis carrier screening programs according to genetic
screening criteria. Genet Med 4:241–249.

Holloway I, Wheeler S (2002) Qualitative Research in Nursing.
Blackwell Publishing, Oxford.

Honnor M, Zubrick SR, Walpole I, et al. (2000) Population
screening for cystic fibrosis in western Australia: community
response. Am J Med Genet 93:198–204.

Kenen R, Smith ACM, Watkins C, et al. (2000) To use or not
to use: the prenatal genetic technology=worry conundrum.
J Genet Couns 9:203–217.

Kenen RH (2000) To use or not to use: male partners’ perspec-
tives on decision making about prenatal diagnosis. J Genet
Couns 9:33–45.

Kerem E, Corey M, Kerem B, et al. (1989) Clinical and genetic
comparisons of patients with cystic fibrosis, with or without
meconium ileus. J Pediatr 114:767–773.

Klein GA, Orasanu J, Calderwood R, et al. (1993) Decision-Making
in Action: Models and Methods. Ablex, Norwood, CT.

Knafl KA, Webster DC (1988) Managing and analyzing quali-
tative data: a description of tasks, techniques and materials.
West J Nurs Res 10:195–218.

Kuller JA, Baughman R, Biolsi C (1999) Cystic fibrosis and the
National Institutes of Health consensus statement: are obste-
trician-gynecologists ready to comply? Obstet Gynecol 93:581–
584.

PREGNANCY AS FOREGROUND IN CFCT DECISIONS 141



Lerman C, Croyle RT, Tercyak KP, et al. (2002) Genetic testing:
psychological aspects and implications. J Couns Clin Psychol
70:784–797.

Lippman A (1999) Embodied knowledge and making sense of
prenatal diagnosis. J Genet Couns 8:255–274.

Lundgren I, Wahlberg V (1999) The experience of pregnancy: a
hermeneutical=phenomenological study. J Perinat Educ 8:12–20.

Mennuti MT (2008) Genetic screening in reproductive health
care. Clin Obstet Gynecol 51:3–23.

Mennuti MT, Thomson E, Press N (1999) Screening for cystic
fibrosis carrier state. Obstet Gynecol 93:456–461.

Mercer RT (2004) Becoming a mother versus maternal role at-
tainment. J Clin Sch 36:226–232.

Metcalfe S, Hurworth R, Newstead J, et al. (2002) Needs as-
sessment study of genetics education for general practitioners
in Australia. Genet Med 2:71–77.

Metcalfe S, Jacques A, Archibald A, et al. (2008) A model for
offering carrier screening for fragile X syndrome to nonpreg-
nant women: results from a pilot study. Genet Med 10:525–535.

Morse JM, Field PA (1995) Qualitative Methods for Health
Professionals. Sage Publications, Thousand Oaks, CA.

Morse JM, Richards L (2002) Read Me First for a User’s Guide to
Qualitative Methods. Sage Publications, Thousand Oaks, CA.

National Institutes of Health (1999) Consensus Development
Conference Statement on Genetic Testing for Cystic Fibrosis:
Genetic testing for cystic fibrosis. Arch Intern Med 159:1529–
1539.

Newman JE, Sorenson JR, DeVellis BM, et al. (2002) Gender
differences in psychosocial reactions to cystic fibrosis carrier
testing. Am J Med Genet 113:151–157.

O’Hair D, Allman J, Moore SD (1996) A cognitive-affective
model of relational expectations in the provider-patient con-
text. J Health Psychol 1:307–322.

Patel VL, Kaufman SE, Magdar SA (1996) The acquisition of
medical expertise in complex environments. In: The Road to
Excellence: The Acquisition of Expert Performance in the Arts
and Sciences, Sports, and Games. Lawrence Earlhaum As-
sociates, Mahwah, NJ, pp 127–165.

Patton MQ (2002) Qualitative Research and Evaluation Methods.
Sage Publications, Thousand Oaks, CA.

Payne Y, Williams M, Cheadle J, et al., The South Wales Cystic
Fibrosis Center Screening Research Team (1997) Carrier
screening for cystic fibrosis in primary care: evaluation of a
project in South Wales. Clin Genet 51:153–163.

Peters E, Lipkus I, Diefenback MA (2006) The functions of affect
in health communications and in the construction of health
preferences. J Commun 56:S140–S162.

Pletcher BA, Gross SJ, Monaghan KG, et al. (2008) The future is
now: carrier screening for all populations. Genet Med 10:33–36.

Posner SF, Johnson K, Parker C, et al. (2006) The national summit
on preconception care: a summary of concepts and recom-
mendations. Matern Child Health J 10:S197–S205.

QSR (2006) NVivo 7, QSR International, Doncaster, Victoria,
Australia.

Raphael-Leff J (1991) Psychological Processes of Childbearing.
Chapman & Hall, London.

Riordan JR, Rommens JM, Kerem B, et al. (1989) Identification of
the cystic fibrosis gene: cloning and characterization of com-
plimentary DNA. Science 245:1066–1073.

Rommens JM, Iannuzzi MC, Kerem BS, et al. (1989) Identification
of the cystic fibrosis gene: chromosome walking and jumping.
Science 245:1059–1065.

Ross LE, McLean LM (2006) Anxiety disorders during preg-
nancy and the postpartum period: a systematic review. J Clin
Psychiatry 67:1285–1298.

Ross LE, Sellers EM, Gilbert Evans SE, et al. (2004) Mood
changes during pregnancy and the postpartum period: de-
velopment of a biopsychosocial model. Acta Psychiatr Scand
109:457–486.

Salisbury A, Yanni P, LaGasse L, et al. (2005) Maternal-fetal
psychobiology: a very early look at emotional development.
In: Nadel J, Muir D (eds) Emotional Development: Recent
Research Advances. Vol xvii. Oxford University Press, New
York, NY, p 457.

Sandelowski M (2000) Focus on research methods: whatever
happened to qualitative descriptive? Res Nurs Health 23:334–
340.

Sandelowski M, Barroso J (2005) The travesty of choosing after
positive prenatal diagnosis. JOGNN 34:307–318.

Schwind EL, Wolfe M, Greendale K, et al. (1999) Cystic fibrosis
carrier screening practices in an ethnically diverse region: ex-
perience of the genetic network of the empire state, Puerto
Rico, and the U.S. Virgin Islands. Genet Test 3:215–218.

Seng JS, Killion C, Sparbel KJH, et al. (2003) Participant-
generated ‘‘bullet points’’ as an interview procedure to en-
hance rigor and accountability in a narrative study. Paper
presented at Fourth International Interdisciplinary Con-
ference, Advances in Qualitative Methods. Banff, Alberta,
Canada, May 3, 2003.

Shapira SK, Dolan S (2006) Genetic risks to the mother and the
infant: assessment, counseling, and management. Matern
Child Health J 10:S143–S146.

Sorenson JR, Cheuvront B, DeVellis B, et al. (1997) Acceptance of
home and clinic-based cystic fibrosis carrier education and
testing by first, second, and third degree relatives of cystic
fibrosis patients. Am J Med Genet 70:121–129.

U.S. National Commission for the Protection of Human Subjects
of Biomedical and Behavioral Research (1979) The Belmont
report: Ethical guidelines for the protection of human sub-
jects of research. U.S. Government Printing Office, Wa-
shington DC.

van den Berg M, Timmermans DRM, ten Kate LP, et al. (2006)
Informed decision making in the context of prenatal screening.
Patient Educ Couns 63:110–117.

Vastag B (2003) Cystic fibrosis gene testing a challenge. JAMA
289:2923–2924.

Wildhagen MF, ten Kate LP, Habberman JDK (1998) Screening
for cystic fibrosis and its evaluation. Br Med J 54:857–875.

Wille MC, Weitz B, Kerper P, Frazier S (2004) Advances in
preconception genetic counseling. J Perinat Neonat Nurs 18:28–
40.

Address reprint requests to:
Kathleen J.H. Sparbel Ph.D., FNP-BC

2211 North Linwood Ave.
Davenport, IA 52804-2530

E-mail: kathleen-sparbel@uiowa.edu

142 SPARBEL AND WILLIAMS


