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ABSTRACT

OBJECTIVE. Newborn screening for cystic fibrosis, with appropriate counseling, en-
ables carrier parents to be informed early about future reproductive choices.
Previous studies have assessed attitudes toward reproductive decisions in a hypo-
thetical pregnancy or have measured reproductive behaviors. We aimed to mea-
sure parent attitudes to reproductive technologies and to compare prospectively
these attitudes with later reproductive behaviors.

METHODS. Parents of children who had cystic fibrosis and were aged 2 to 7 years were
surveyed at baseline using a written questionnaire that explored attitudes to
prenatal testing and termination of pregnancy in a hypothetical pregnancy. Parent
knowledge and access to genetic counseling services also were assessed. Five years
later, we compared attitudes with actual reproductive behaviors.

RESULTS. Fifty-six mothers participated at baseline, and 43 were resurveyed 5 years
later. Parent knowledge of cystic fibrosis and genetics was very good. A total of
93% had met a genetic counselor at the time of diagnosis, and more than half had
on at least 1 subsequent occasion. At baseline, 82% reported that they would be
likely to have prenatal diagnosis in a subsequent pregnancy, and 56% reported
that they would be likely to terminate an affected pregnancy. Twenty-seven
mothers since had been pregnant, with prenatal diagnosis used in 33 of the 55
pregnancies. In 67%, the hypothetically reported behavior regarding use of pre-
natal testing was the same as their actual behavior. Five of the 33 tested pregnan-
cies were affected; all ended in termination. Reproductive choices in relationship
to the number of children wanted, together with attitudes toward prenatal diag-
nosis and termination of pregnancy, were dynamic over time, with decisions
having changed in both directions.

CONCLUSIONS. This cohort of parents has actively used reproductive technologies since
the birth of a child who has cystic fibrosis that was diagnosed by newborn
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screening. The dynamic aspect of reproductive choices
highlights the importance of ongoing access to genetic
counseling beyond the initial period of diagnosis and
education, regardless of whether parents report that
they expect to use reproductive technologies.

HE VALUE OF newborn screening (NBS) for cystic

fibrosis (CF) continues to be debated.'-¢ However,
compared with a diagnosis that is based on the recogni-
tion of clinical features at a mean age of 16 months, NBS
facilitates early diagnosis of infants by 6 weeks of age and
enables parents to be informed about reproductive
choices before they embark on subsequent pregnan-
cies.8 What is less clear is how parents use this infor-
mation.

Farrell et al' reported a significant difference in the
mean age of diagnosis in a screened versus unscreened
US population (3 months vs 16 months, respectively),
with significant implications for subsequent reproduc-
tive risks and choices. More specific, a retrospective
study of 68 British families with 2 children with CF
suggested that the delay in the clinical diagnosis of CF in
the first child led to the birth of the second affected child
in 22 cases.’ By contrast, in a screened French popula-
tion, 39 (34%) of 115 families who were identified by
NBS opted for subsequent prenatal diagnosis at least
once. Twelve couples had prenatal testing while their
first child was still symptom-free.®

Significant advances in reproductive technologies in
the past 20 years have greatly changed the nature of the
reproductive choices that are offered to parents of chil-
dren with CF. Before prenatal diagnosis was available,
parents faced the choice between having no additional
children and risking a 1-in-4 chance of CF affecting each
subsequent pregnancy. Now parents of children who
have CF diagnosed by NBS have access to a range of
reproductive technologies that include prenatal diagno-
sis (by 10-14 weeks’ gestation), preimplantation genetic
diagnosis, or other in vitro technologies that use donor
gametes.

Various studies have explored particular aspects of
parent reproductive choices. There are, for example,
studies of parent attitudes toward prenatal diagnosis or
termination of an affected pregnancy in both screened
and unscreened populations.'®-'> Other studies have ex-
plored reproductive outcomes or behaviors, such as rates
of subsequent pregnancy,”!141617 use of prenatal diag-
nosis,”*141517-19 and termination of pregnancy.”*17-19
Only 1 study has compared hypothetical versus actual
reproductive behaviors but in an unscreened cohort.!
The reproductive attitudes and choices of parents whose
children’s CF has been diagnosed clinically cannot nec-
essarily be extrapolated to contemporary parents whose
children’s CF has been diagnosed by NBS because of the
healthy appearance of most newborn-screened infants
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compared with those who later receive a clinical diag-
nosis.

There are few studies of reproductive decisions in
screened populations, although the available studies
show widely varying behaviors. For example, 66% of
Australian women who had a subsequent pregnancy
used prenatal diagnosis, with 10 of the 12 affected preg-
nancies resulting in termination.” Thirty-four percent of
French couples opted for prenatal diagnosis in a subse-
quent pregnancy, of which 100% of affected pregnan-
cies ended in termination.’ In contrast, 21% of couples
in a study from the United States used prenatal diagno-
sis, 100% of which were carried to term.!” These studies
did not report in detail parent knowledge of reproduc-
tive technologies or access to genetic counseling. Be-
cause use of reproductive technologies will be affected
by attitudes toward reproductive technologies, knowl-
edge of services, and access to services, parent knowl-
edge about reproductive technologies and genetic coun-
seling services is required to interpret study results.

The aim of this study was to assess the attitudes of
parents with a child whose CF was diagnosed by NBS
toward prenatal diagnosis and termination of pregnancy
in a subsequent pregnancy. At the same time, we deter-
mined parent knowledge of CF, including genetics, and
their use of genetic counseling services. To explore how
attitudes and behaviors change over time, we compared
prospectively the attitudes about a hypothetical preg-
nancy with their actual reproductive behaviors during
the subsequent 5 years.

METHODS

Setting

NBS for CF first was introduced in Australia in 1981.
Mutation analysis for the common cystic fibrosis trans-
membrane conductance regulator gene mutation, AF508,
has been incorporated as part of NBS in Victoria since
1991. In Victoria, the screening laboratory is part of the
same service that is responsible for genetic counseling
(Genetic Health Services Victoria). These services lie
within the Royal Children’s Hospital (RCH), a tertiary
hospital that has a specialist CF clinic of ~300 infants,
children, and adolescents and serves the Victorian pop-
ulation of 4.5 million.

The CF genetic counselor is involved in the notifica-
tion of the initial screening result to families and in
arranging a confirmatory sweat test. After a CF diagnosis
(at ~6 weeks of age), genetic counseling is provided to
parents as part of our integrated approach to CF family
education.? Genetic counseling specifically includes in-
formation about prenatal testing in subsequent pregnan-
cies, options to terminate an affected pregnancy, in vitro
fertilization with donor ova or sperm, and preimplanta-
tion genetic diagnosis (once it became available). For
the purposes of this article, these interventions are all
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included under the term “reproductive technologies.”
These technologies are complex and take time to explain
(and understand), which is why our service provides a
trained genetic counselor to supplement the physician’s
role. In addition to genetic education, both parents are
offered carrier testing, and the wider family is involved
in cascade family testing at their discretion.

Participants

Participating parents were recruited in 1997 (baseline
study) and studied again in 2002 (follow-up study). All
parents had children who had CF and had undergone
NBS in Victoria, Australia. Both studies were approved
by the RCH Ethics in Human Research Committee.

For the baseline study, parents of children who were
aged 2 to 7 years and attended the RCH CF Clinic were
invited to participate. This age group was chosen because
the parents were past the initial stage of diagnosis and
still were likely to be considering reproductive choices.
We assessed parent attitudes to prenatal testing in a
hypothetical pregnancy, regardless of whether they had
plans for a future pregnancy.

The same cohort of parents was approached 5 years
later to determine whether their thoughts had changed
about various reproductive attitudes and which repro-
ductive choices they had made. Parents were ineligible
when their child with CF no longer attended the RCH CF
Clinic or was no longer alive.

Questionnaire
A structured questionnaire was developed specifically
for the study. It included questions about CF knowledge,

the health of the child with CF, plans for future preg-
nancies, attitudes toward prenatal testing and termina-
tion of pregnancy, and knowledge and use of genetic
counseling services that are available to the parents and
their wider families. It took ~20 minutes to complete.
The same questionnaire was administered at both time
points. The follow-up interview contained a set of addi-
tional questions about reproductive behaviors since the
initial interview. Given the sensitivity of the question-
naire themes, particular attention was paid to the word-
ing of every question to ensure that it was neutral and
nonjudgmental. The structured questionnaire was ad-
ministered by an experienced research assistant in per-
son when possible and otherwise by telephone. Because
of the poor response from fathers in the baseline study
(results not reported here), only mothers were surveyed
in the follow-up study.

RESULTS

Demographics

The study outline and subject inclusions are presented in
Fig 1. The baseline demographic details are presented in
Table 1. All mothers had a single child with CF (age
range: 2—7 years; mean age: 5.5 years). Forty-six of these
(82%) children were either the first or the second born
in their family. Although all children were screened at
birth, 43 (77%) had CF diagnosed only by NBS, 6 (11%)
because of meconium ileus, and 6 (11%) because of an
older sibling with CF. One (2%) was missed by screening
and presented with respiratory symptoms at 13 weeks of

FIGURE 1
Study recruitment (baseline and follow-up).

Eligible families 61 families
Parents of children with CF
aged 2-7 y whose child .
attends the RCH CF clinic Not included
5 families chose not
to participate
r
Baseline study 56 families
1997/1998
Not included
7 children no longer
at RCH; 3 deaths
Eligible families +
Mothers who participated =
in the baseline study and 46 families
whose child continued to
b d th h th :
? m%n(?ﬂec,_- crllo!:g 2 Not included
2 families chose not to
participate; 1 family was
unavailable
v
Follow-up study 43 families
2002
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TABLE 1 Maternal Baseline Demographic Details (N = 56)
n (%)
Biological parent 56 (100)
Marital status
Single 1(2)
Married or de facto 52(93)
Separated, divorced 3(5)
Widowe 0(0)
Level of education
Primary school 1(2)
Secondary school (partial) 19 (34)
Secondary school (completed) 18 (32)
Tertiary education 18(32)
Religion
Catholic 18 (32)
Other Christian 23(41)
Muslim 0(0)
Other 0(0)
No religion 15(27)
Level of religiosity
Very 5(09)
Quite 8(14)
Alittle 29(52)
Not at all 14 (25)

Mean (SD) maternal age at baseline was 33 = 5 years.
2 One mother who was married at baseline was a widow at follow-up.

age. The median age of these diagnoses was 6 weeks
(range: 3 days to 13 weeks).

Parent Knowledge of CF
At baseline, mothers reported that their knowledge
about CF was either “very good” (32%) or “quite good”
(68%). A good understanding of CF was confirmed by
the questionnaire: all mothers understood that both par-
ents need to be carriers to have a child with CF, that
formal medical testing is essential to establish whether
someone has CF, and that a carrier does not develop CF.
However, 3 mothers believed that CF was contagious. At
baseline, 27 (48%) mothers correctly reported the aver-
age life expectancy in CF to be between 30 and 35 years,
8 (14%) thought it was <25 years, 13 (23%) believed
that it was between 25 and 29 years, and 6 (10%)
believed that it was >35 years. Two did not know.
Fifty-five (98%) mothers correctly reported that there is
a 1 in 4 chance of having a child with CF when both
parents are carriers (1 mother believed that there was a
1 in 2 chance).

Forty-three (77%) mothers correctly identified that
1 in 25 people in Australia carry a gene mutation for CF,
3 believed that it was more common (between 1 in 10
and 1 in 15), 4 believed that it was less common (be-
tween 1 in 100 and 1 in 1000), and 6 did not know.
Thirty-one (55%) mothers knew that the frequency
with which infants are born with CF in Australia is 1 in
every 2500, 15 (27%) mothers thought that the inci-
dence was higher (from 1 in 100 to 1 in 1200), 3 (5%)
thought that it was lower (1 in 5500), and 7 (13%) did
not know.
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Genetic Counseling

Fifty-five (98%) mothers reported that they were aware
of the availability of genetic counseling services. When
their child first received the diagnosis, 52 (93 %) mothers
reported that they had met with a counselor; 31 (55%)
mothers also reported subsequent consultations, ranging
in number from 1 to 11. One third of partners also had
consulted a genetic counselor since diagnosis. The ma-
jority (72%) of mothers rated these consultations as
either “extremely useful” or “very useful.”

Thoughts About More Children

Nineteen (34%) mothers reported having changed their
plans about the number of children that they intended
to have as a result of the diagnosis of CF; 6 wished to
have more children, whereas 13 wanted fewer children.
Thirty-three (59%) mothers reported that having a child
with CF had not caused them to change their reproduc-
tive plans. Four mothers indicated that they had had
no firm plans about the number of children that they
wished to have. From the group of parents who wanted
fewer children and the group of parents who had not
changed their mind (they believed that they had com-
pleted their families regardless) were 27 mothers who
reported not wanting any more children after the birth
of their child with CF.

The follow-up study indicated that 16 (59%) of the 27
mothers who at baseline reported not wanting more
children after the diagnosis of their child with CF had
changed their mind. The main reasons for wanting more
children than originally thought was that they were
coping with their child with CF who remained in good
health or that they felt more comfortable about the
diagnosis of CF. Four of the 6 mothers who originally
wanted more children also had changed their minds
(they no longer wanted more children) because of con-
cerns about the health of their child with CF.

Intention to Use Prenatal Diagnosis

At baseline, 46 (82%) mothers reported that they would
“definitely” or “probably” use prenatal diagnosis in a
subsequent (hypothetical) pregnancy. Of the 46 moth-
ers, 16 (37%) wanted to know to prepare for an ill child,
18 (39%) to decide whether to terminate the pregnancy,
and 12 (26%) to terminate the pregnancy. Of the 12
who wished to terminate the pregnancy, 9 indicated that
it would be because of the (poor) quality of life of the
child and the family.

Nine (16%) of the 56 mothers reported that they
“definitely” or “probably” would not use prenatal diag-
nosis, and 1 mother did not respond. Of the 9, 2 consid-
ered that CF was not sufficiently severe to warrant pre-
natal diagnosis, 2 would rather trust to chance, 1 was
opposed to termination of pregnancy outright, and 1
believed that termination would devalue the life of their
existing child with CF.
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Twenty-five (45%) mothers reported that their views
on prenatal diagnosis had changed since the diagnosis of
CF. Table 2 contains a summary of the most important
benefits and problems of prenatal diagnosis as reported
by mothers at baseline and at follow-up.

Preparedness to Terminate an Affected Pregnancy

At baseline, 13 (23%) mothers reported that they pre-
viously had a termination of pregnancy. Six of these
were because of a CF-affected pregnancy. Mothers were
asked whether they would consider termination if, in a
future pregnancy, prenatal diagnosis confirmed that
the fetus had CF. Twenty-nine (52%) mothers reported
that they “definitely” or “probably” would terminate,
whereas 16 (28%) mothers reported that they “proba-
bly” or “definitely” would not terminate. Ten (18%)
mothers were unsure, and 1 (2%) mother did not an-
swer. Considerations about termination included the
quality of life of the child (12), the quality of life of the
family (6), or that they could not cope with another
child with CF (8). The main reasons reported against
termination were that CF was not sufficiently serious to
warrant termination (10), they do not wish to abort (4),
they do not want to interfere (3), and for religious
reasons (2). Of those mothers with a partner, 79% in-
dicated that they thought that their partner would agree
with their decision regarding termination.

Change in Attitude Toward Termination of Pregnancy

At baseline, 14 (25%) mothers reported that their views
on termination of pregnancy had changed since having a
child with CF. Half (7) of these mothers reported that the
main change was toward consideration of termination of
pregnancy, which previously would not have been con-
sidered. One mother reported that she previously was in
favor of termination but would no longer consider it.
The follow-up study indicated that even more mothers

(37%) reported that their views on termination had
changed since having a child with CF.

Follow-up Study: Mothers’ Use of Prenatal Diagnosis and
Termination of Pregnancy
Mothers’ actual reproductive behavior since the birth of
their child with CF is presented in Fig 2. Twenty-seven
(63%) mothers had been pregnant since the index child
with CF, resulting in 55 pregnancies. Of the mothers
who subsequently had become pregnant, two thirds
(67%) had used prenatal diagnosis for at least 1 subse-
quent pregnancy. Of these, 61% had used prenatal
diagnosis because they wanted to know whether the
fetus had CF, 33% because they wanted to terminate if
it were positive, and 6% because of the impact on the
quality of life of their other children (without CF) should
they have another affected child. The most important
reason cited for having used prenatal diagnosis was that
it provided the option to terminate (39%), that they
would know for sure (28%), that they could not cope
with another child with CF (28%), and that they would
have time to adjust if the result were positive (22%).
Five of the 33 pregnancies in which prenatal diag-
nosis was used were positive for CF. All 5 pregnancies
resulted in termination. Twenty-five (89%) of the 28
mothers whose prenatal diagnosis result was negative
for CF said that they would have considered termination
of pregnancy if the result had been positive. There were
no false-negative diagnoses of CF.

Comparison Between Hypothetical (Baseline) and Actual
(Follow-up) Behavior

A comparison of mothers” hypothetical behavior (base-
line study) and actual behavior (follow-up study) is
shown in Table 3. In two thirds (67%), the hypotheti-
cally reported behavior regarding use of prenatal diag-
nosis was the same as their actual behavior. However,

TABLE2 Most Important Advantages and Disadvantages of Prenatal Diagnosis at Baseline (N = 56) and

Follow-up (N = 43)

Baseline, n (%) Follow-up, n (%)

Most important benefit or advantage of prenatal diagnosis
Knowing for sure
Provides an option to terminate
Can relax for the remainder of the pregnancy
Can prepare or adjust to another affected child
Could not cope with another child with CF
Not applicable

Most important problem or disadvantage of prenatal diagnosis

Against termination for any reason

CF not sufficiently severe to consider termination
Lack of agreement with partner

Anxiety about the test

Risks associated with the test

Too hard to make a decision if the test were positive
Not applicable

24 (43) 21(49)
17 (30) 3(7)
50) 409
3(5) 6(14)
2(4) 5(12)
50) 409
4(7) 409
8(14) 2(5)
0(0) 1)
121 409
13(23) 16 (37)
12021 9(21)
4(7) 5(12)
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FIGURE 2

43 mothers

16 mothers had no
more pregnancies

27 mothers had 55
subsequent pregnancies

Prenatal diagnosis was used
to detect CF alone in 210f 33
pregnancies and CF and
another condition in 12 of 33

18 mothers utilized
prenatal diagnosis in
33 pregnancies

9 mothers
did not utilize
prenatal diagnosis

Reproductive outcomes.

5 pregnancies
positive for CF

Although negative
) for CF, in 25 of 28
28 pregnancies pregnancies,

negative for CF mothers
considered

termination at the
time prenatal
diagnosis was
performed

5 pregnancies
terminated due to CF

4 mothers answered “yes” they
would terminate in 1997;
1 mother answered “unsure”
regarding termination

TABLE3 Comparison Between Hypothetical and Actual Behaviors

Baseline Follow-up
Used Prenatal Did Not Use
Diagnosis Prenatal Diagnosis
Would use prenatal diagnosis 15 6
Would not use prenatal diagnosis 1 3

Two mothers used prenatal diagnosis for some pregnancies but not for others.

mothers not uncommonly changed their minds, and in
both directions. In relationship to those who had termi-
nated an affected fetus, 4 of the 5 mothers had reported
at baseline that they would terminate if prenatal diag-
nosis indicated CF (1 had been unsure).

DISCUSSION

This study confirms that mothers whose children’s CF
was diagnosed through NBS can achieve timely access to
reproductive technologies. This cohort reveals high use
of genetic counseling services and high use of reproduc-
tive technologies. Pleasingly, these high rates of use do
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not result from unplanned pregnancies in poorly in-
formed families. Rather, these mothers are very well
informed about CF in general and about genetic and
reproductive technologies in particular. This may reflect
our standardized and intensive approach to education at
the time of diagnosis, including genetic counseling,2° and
the quality of ongoing care, which includes ongoing
access to specialized genetic counseling services.

A striking finding of this study is the extent to which
mothers changed their minds about one or other repro-
ductive decision after the birth of a child with CF, a
finding that cross-sectional studies have not previously
described. For example, one third of mothers had
changed their plans about the number of children that
they wanted as a result of having a child with CF, nearly
half had changed their views on prenatal diagnosis, and
one third had changed their views on termination of
pregnancy (for or against). These views continued to
change with time. For example, whereas 25% of moth-
ers at baseline reported that their attitudes toward ter-
mination of pregnancy had changed since having a child
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with CF, this had increased to 37% 5 years later. This
emphasizes the importance of continued availability of
genetic counseling beyond the period of initial diagnosis
and education, regardless of whether families report that
they expect to use reproductive technologies.

A wide variety of reasons were presented both in
favor of and against prenatal diagnosis. Only 1 parent
reported that the reason not to use prenatal diagnosis
was because of the perception that it would devalue the
life of her existing child with CF. This particular attitude
may be influenced by a variety of factors, such as culture
and religion. Our findings differ from those of a qualita-
tive British study'® and a questionnaire-based Austrian
study,'* in which this concern was described by 26 % and
33% of families, respectively. Access to genetic counsel-
ing was not described in detail in these studies. “Quality
genetic counseling” is described as an important compo-
nent of NBS programs.222 We believe that the capacity
of parents to differentiate decisions about future preg-
nancies from beliefs about the value of their existing
child with CF is one outcome of quality genetic coun-
seling.

It is disappointing how few studies of CF reproductive
decision-making describe any aspect of genetic counsel-
ing. Those that do, report significant deficiencies. For
example, only 40% of US families reported having re-
ceived any genetic counseling, usually from their CF
doctor, with only 17% having seen a genetic counsel-
or.”> In the United States, referral to genetic counselors is
recommended after NBS, although access to ongoing
counseling is not described. In the United States, the
compliance rate for referral varied between 32% and
90% in the CF centers linked to the New England NBS
program.> A recent study from New South Wales (Aus-
tralia) reported that only 52% parents had ever seen a
genetic counselor.” In contrast, more than half of the
families in our study had seen a genetic counselor more
than once. We previously reported that at the time of
diagnosis of CF, parents rate receiving general CF infor-
mation and reassurance of the prognosis as more impor-
tant than obtaining genetic information or genetic coun-
seling.2° Given the changing reproductive attitudes and
behaviors identified in this study, access to genetic coun-
seling after the initial diagnosis phase could be viewed as
just as important.

Before NBS, the diagnosis of CF commonly was re-
ported to end the reproductive lives of many families,
because of the fear of having more children with CF. For
example, 86% of US families,!*> 75% of French families, '8
and 54% of Belgian families's reported wanting no more
children after having a child with CF. In a US screened
cohort, 52% of parents did not conceive more children.!”
These authors postulated that in this cohort, in which
only 22% subsequently used prenatal diagnosis, a range
of factors may have influenced parent reproductive
choices, including their counseling methods, that fami-

lies know that the prognosis for CF has improved, and
their experiences of caring for a child with CF."7 In
contrast, the majority (63%) of women in our study
subsequently conceived. Given that our families are well
informed about CF and its prognosis and have equally
experienced caring for a child with CF, greater access to
reproductive technologies may have contributed to the
higher conception rate.

Attitudes toward reproductive technologies were very
positive: our figures are among some of the highest
reported hypothetical and actual rates of both prenatal
diagnosis and termination of pregnancy. In addition to a
high level of knowledge and access to reproductive tech-
nologies, these high rates are likely to reflect a more
accepting attitude toward reproductive technologies in
Australia than in the United States. In contrast to the
only previous study in this area,' the change between
their hypothetical and actual behaviors was mostly to-
ward greater use of reproductive technologies.

Despite the sensitivity of this topic, we achieved an
excellent participation rate of mothers. We believe that
this study has the highest participation rate of any study
of CF reproductive decisions, making it the most repre-
sentative. The study numbers are limited because of the
tight age range of children with CF (2-7 years) at inclu-
sion, and, to some extent, this has reduced the number
of subgroup analyses that could be performed. It is re-
assuring that recent studies have shown that even in
highly sensitive areas, such as pediatric cancer and pal-
liative care,2*?> research generally is not viewed nega-
tively as long as it is undertaken with consideration and
sensitivity. We believe that the continued high partici-
pation in our follow-up study, together with the high
response rate for especially sensitive questions, suggests
this was the case in our study. For example, only 1
mother did not answer a question about termination of
pregnancy in comparison with 12% in another study.'?

Most studies of reproductive decision-making in CF
have determined maternal perspectives. We set out to
capture both maternal and paternal perspectives, but,
like others,'> were unable to recruit sufficient fathers in
the baseline study to report their views adequately. The
value of engaging fathers in clinical care (and research)
is underscored by the fact that 21% of mothers reported
that they believed that their partner would have a dif-
ferent opinion on termination of pregnancy.

How do parents balance these technologic advances
with the reality that the prognosis for CF has greatly
improved? It might be thought that improving survival
in CF would lead to a lesser perception of disease sever-
ity. Notwithstanding accurate assessment of median sur-
vival, the reproductive outcomes reported here reinforce
the notion that parents continue to perceive CF as a
severe disorder. In contrast to previous reports that NBS
does not significantly effect parent reproductive atti-
tudes and behaviors,!” the high level of engagement with
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reproductive technologies reported here suggests other-
wise, emphasizing the value of NBS in ensuring that
parents are informed appropriately about future repro-
ductive options at the earliest possible time.

ACKNOWLEDGMENTS

We gratefully acknowledge the contributions of Marga-
ret Ross and Lisette Curnow (Genetic Counselors, Ge-
netic Health Services Victoria, Murdoch Childrens Re-
search Institute) and thank Prof Bob Williamson for
helpful comments on this manuscript.

REFERENCES

1.

10.

11.

€656

Farrell PM, Kosorok MR, Laxova A, et al. Nutritional benefits
of neonatal screening for cystic fibrosis. Wisconsin Cystic Fi-
brosis Neonatal Screening Study Group. N Engl J Med. 1997;
337:963-969

. Farrell PM, Kosorok MR, Rock MJ, et al. Early diagnosis of

cystic fibrosis through neonatal screening prevents severe mal-
nutrition and improves long term growth. Wisconsin Cystic
Fibrosis Neonatal Screening Study Group. Pediatrics. 2001;107:
1-13

. Wildhagen MF, ten Kate LP, Habbema JDF. Screening for cystic

fibrosis and its evaluation. Br Med Bull. 1998;54:857—875

. Merelle ME, Nagelkerke AF, Lees CM, Dezateux C. Newborn

screening for cystic fibrosis. Cochrane Database Syst Rev. 2001;
(3):CD 001402

. Wilfond B, Rothenberg LS. Ethical issues in cystic fibrosis new-

born screening: from data to public health policy. Curr Opin
Pulm Med. 2002;8:529-534

. Young SS, Kharrazi M, Pearl M, Cunningham G. Cystic fibrosis

screening in newborns: results from existing programs. Curr
Opin Pulm Med. 2001;7:427-433

. Dudding T, Wilcken B, Burgess B, Hambly J, Turner G. Repro-

ductive decisions after neonatal screening identifies cystic fi-
brosis. Arch Dis Child Fetal Neonatal Ed. 2000;82:F124-F127

. Lane B, Harris R, Harris H. Neonatal screening for cystic

fibrosis: early diagnosis allows option of prenatal diagnosis in
subsequent pregnancies. BMJ. 1998;317:411

. Scotet V, de Braekeleer M, Roussey M, et al. Neonatal screen-

ing for cystic fibrosis in Brittany, France: assessment of 10
years’ experience and impact on prenatal diagnosis. Lancet.
2000;356:789-794

Al-Jader LN, Goodchild MC, Ryley HC, Harper PS. Attitudes of
parents of cystic fibrosis children toward neonatal screening
and antenatal diagnosis. Clin Genet. 1990;38:460-465

Helton JL, Harmon RJ, Robinson N, Accurso FJ. Parental atti-
tudes toward newborn screening for cystic fibrosis. Pediatr Pul-
monol Suppl. 1991;7:23-28

SAWYER et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Wertz DC, Rosenfield JM, Janes SR, Erbe RW. Attitudes to-
ward abortion among parents of children with cystic fibrosis.
Am J Public Health. 1991;81:992-996

Wertz DC, Janes SR, Rosenfield JM, Erbe RW. Attitudes to-
ward the prenatal diagnosis of cystic fibrosis: factors in decision
making among affected families. Am J Hum Genet. 1992;50:
1077-1085

Jedlicka-Kohler I, Gotz M, Eichler I. Utilization of prenatal
diagnosis for cystic fibrosis over the past seven years. Pediatrics.
1994;94:13-16

Polnay JC, Davidge A, Lyn UC, Smyth AR. Parental attitudes:
antenatal diagnosis of cystic fibrosis. Arch Dis Child. 2002;87:
284-286

Evers-Kiebooms G, Denayer L, van den Berghe H. A child with
cystic fibrosis: 11. Subsequent family planning decisions, re-
production and use of prenatal diagnosis. Clin Genet. 1990;37:
207-215

Mischler EH, Wilfond BS, Fost N, et al. Cystic fibrosis
screening: impact on reproductive behaviour and implications
for genetic counselling. Pediatrics. 1998;102:44-52

Boue J, Muller F, Simon-Bouy B, Faure C, Boue A. Conse-
quences of prenatal diagnosis of cystic fibrosis on the repro-
ductive attitudes of parents of atfected children. Prenat Diagn.
1991;11:209-214

Borgo G, Fabiano T, Perobelli S, Mastella G. Effect of prenatal
diagnosis on the reproductive behaviour of families at risk for
cystic fibrosis. A cohort study. Prenat Diagn. 1992;12:821-830
Sawyer SM, Glazner J. What follows neonatal screening? An
evaluation of an assessment and education program for parents
of newly diagnosed infants with cystic fibrosis. Pediatrics. 2004;
114:411-416

Massie J, Clements B, Australasian Paediatric Respiratory
Group. The diagnosis of cystic fibrosis after newborn screening:
20 years and 5 million babies later. Pediatr Pulmonol. 2005;39:
392-401

Wheeler PG, Smith R, Dorkin H, Parad RB, Comeau AM,
Bianchi DW. Genetic counselling after implementation of
statewide cystic fibrosis newborn screening: two years’ expe-
rience in one medical centre. Genet Med. 2001;3:411-415
Comeau AM, Parad R, Gerstle R, et al. Communications sys-
tems and their models: Massachusetts parent compliance with
recommended specialty care after positive cystic fibrosis new-
born screening result. J Pediatr. 2005;147:S98-S100

Scott DA, Valery PC, Boyle FM, Bain CJ. Does research into
sensitive areas do harm? Experiences of research participation
after a child’s diagnosis with Ewing’s sarcoma. Med J Aust.
2002;177:507-510

Kreicbergs U, Valdimarsdottir U, Steineck G, Henter JI. A pop-
ulation-based nationwide study of parents’ perceptions of a
questionnaire on their child’s death due to cancer. Lancet.
2004;364:787-789

Downloaded from by guest on August 16, 2016



Changing Their Minds With Time: A Comparison of Hypothetical and Actual
Reproductive Behaviorsin Parents of Children With Cystic Fibrosis
Susan M. Sawyer, Belinda Cerritelli, Lucy S. Carter, Mary Cooke, Judith A. Glazner

and John Massie

Pediatrics 2006;118;e649
DOI: 10.1542/peds 2005-2551

Updated Information &
Services

References

Citations

Subspecialty Collections

Permissions & Licensing

Reprints

including high resolution figures, can be found at:
/content/118/3/e649.full.html

This article cites 24 articles, 8 of which can be accessed free

at:
[content/118/3/e649.full .html#ref-list-1

This article has been cited by 3 HighWire-hosted articles:
/content/118/3/e649.full .html#related-urls

This article, along with others on similar topics, appearsin
the following collection(s):

Fetus/Newborn I nfant
[cgi/collection/fetus.newborn_infant_sub

Information about reproducing this article in parts (figures,
tables) or in its entirety can be found online at:
/site/misc/Permissions.xhtml

Information about ordering reprints can be found online:
/site/misc/reprints.xhtml

PEDIATRICS isthe official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned, published,
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
Grove Village, Illinois, 60007. Copyright © 2006 by the American Academy of Pediatrics. All
rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from by guest on August 16, 2016




PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Changing Their Minds With Time: A Comparison of Hypothetical and Actual
Reproductive Behaviorsin Parents of Children With Cystic Fibrosis
Susan M. Sawyer, Belinda Cerritelli, Lucy S. Carter, Mary Cooke, Judith A. Glazner
and John Massie
Pediatrics 2006;118;e649
DOI: 10.1542/peds.2005-2551

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
/content/118/3/e649.full.html

PEDIATRICS isthe officia journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned,
published, and trademarked by the American Academy of Pediatrics, 141 Northwest Point
Boulevard, Elk Grove Village, Illinois, 60007. Copyright © 2006 by the American Academy
of Pediatrics. All rights reserved. Print ISSN: 0031-4005. Online | SSN: 1098-4275.

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from by guest on August 16, 2016



