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Abstract: Our objective was to develop and test a new approach to obtaining parental policy guidance
about disclosure of incidental findings of newborn screening for cystic fibrosis (CF), including
heterozygote carrier status and the conditions known as CFTR-related metabolic syndrome (CRMS)
and/or cystic fibrosis screen positive inconclusive diagnosis, CFSPID. The participants were parents
of infants up to 6 months old recruited from maternity hospitals/clinics, parent education classes
and stores selling baby products. Data were collected using an anonymous, one-time Internet-
based survey. The survey introduced two scenarios using novel, animated videos. Parents were
asked to rank three potential disclosure policies—Fully Informed, Parents Decide, and Withholding
Information. Regarding disclosure of information about Mild X (analogous to CRMS/CFSPID),
57% of respondents ranked Parents Decide as their top choice, while another 41% ranked the Fully
Informed policy first. Similarly, when considering disclosure of information about Disease X (CF)
carrier status, 50% and 43% gave top rankings to the Fully Informed and Parents Decide policies,
respectively. Less than 8% ranked the Withholding Information policy first in either scenario. Data
from value comparisons suggested that parents believed knowing everything was very important
even if they became distressed. Likewise, parents preferred autonomy even if they became distressed.
However, when there might not be enough time to learn everything, parents showed a slight
preference for deferring decision-making. Because most parents strongly preferred the policies
of full disclosure or making the decision, rather than the withholding option for NBS results, these
results can inform disclosure policies in NBS programs, especially as next-generation sequencing
increases incidental findings.

Keywords: cystic fibrosis; incidental findings; CFTR-related metabolic syndrome; cystic fibrosis
screen positive inconclusive diagnosis; newborn screening; next generation sequencing; policy

1. Introduction
1.1. Cystic Fibrosis Newborn Screening

Cystic fibrosis (CF) newborn screening (NBS) has been performed in the United States
for over 30 years [1], and in some European regions such as Veneto, Italy for almost
50 years [2]. The protocols have changed over time, especially during the past decade
with nationwide programs underway [3,4]. The original protocols used a first tier of
immunoreactive trypsinogen (IRT) analysis followed by a second IRT [5], and later a
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DNA-based test was introduced for the p.Phe508del (F508del) variant of the cystic fibrosis
transmembrane conductance regulator (CFTR) gene [6]. Subsequently, the DNA tier was
expanded to between 23 and 372 pathogenic variants [7–9]. When a single CFTR variant
is detected in the DNA tier, sweat testing is essential because in up to 10% of such cases
a second, undetected CFTR variant may be present to cause the disease [6]. NBS also
produces incidental findings (IFs), namely detection of more babies who are heterozygote
carriers [8–10], and others have a condition known as CFTR-related metabolic syndrome
(CRMS) or CF screen positive, inconclusive diagnosis (CFSPID) [11,12]. Many IFs lack
significance for the child’s health and may lead to misconceptions, emotional complications,
and biomedical risks because of unnecessary tests or treatments [13,14]. NBS policy has
been crafted by public health experts and sometimes informed by bioethics commentary,
surveys of parents, and advocacy by laboratory methodologists [1,15–17]. Many variations
in CF NBS algorithms have resulted from these efforts [3], rarely with input by parents.

1.2. Next Generation Sequencing in Newborn Screening

Next-generation sequencing (NGS) technologies [8,9] are now available and will help
to increase NBS sensitivity, i.e., the percentage of CF cases identified. However, NGS
also produces more IFs. Thus, the application of NGS may lead to more psychosocial
complications. NBS programs are looking for ways to mitigate harm as they increase the
benefits through NGS.

Thus, the pivotal introduction of NGS with its unprecedented technology has rein-
vigorated the longstanding debate about whether NBS programs should notify parents
about IFs, given that the risk/benefit ratio is uncertain [14,18]. CF carrier status and
CRMS/CFSPID are unlike most NBS results as they do not require immediate medical
attention, although these conditions are often disclosed with counseling in the neonatal
period. However, some programs do not ensure that IFs are disclosed. In fact, at least
one country (Norway) by law does not reveal CFTR carrier status discovered through
NBS [4]. In the USA, many IF results are returned to the primary care provider who may
lack sufficient time, knowledge or counseling skill [19,20], and may not even know the
family because of inaccurate or insufficient labeling of dried blood spot specimens [21,22].
Therefore, parents can become anxious or confused about the implications of the results, as
has been noted after NBS and other community screening programs [23,24]. Infants with
CRMS/CFSPID may also have had biomedical complications of tests or treatments, which
might have been unnecessary [11,12]. Since NGS and the increased number of IFs may
cause a change in the balance of risks and benefits of NBS, it is important to re-examine
policies and responsibilities for reporting results.

1.3. Policy Options for Disclosure

After reviewing the limited literature on this topic, we decided that it would be
important to obtain fresh perspectives from new parents about potential policies. We were
aware of three potential policy options for communicating IFs, namely Fully Informed,
Withhold Information, and Parents Decide (see descriptions in Table 1). We sought to
develop a survey instrument to gather parents’ policy advice about two research questions:
(1) how should NBS programs communicate with parents about single-variant NBS results
that are consistent with being a carrier?; (2) how should NBS programs communicate with
parents about one or two mutations consistent with a mild version of the screened disease,
which has minor health significance compared to the full disease (e.g., CRMS/CFSPID)?
Our hypotheses were based on three decades of NBS follow-up experience and especially
our recent studies [21,23–26], suggesting parents would wish to know about IFs even if the
information was complex and potentially stressful and even if the condition was mild.
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Table 1. Disclosure Policy Definitions and Associated Advantages, Disadvantages, and Added Values.

Policy Definition Advantages (Benefits) Disadvantages Added Value a

Fully Informed
Incidental findings
always disclosed
to parents

No information is
withheld from parents

Requires more time that
could be devoted to other
health care needs
Potential for confusion,
misconceptions,
emotional stress

Being fully informed

Withholding
Information

Incidental findings
with very minimal or
no risk to health are
withheld from parents

Reduces parental
confusion and risk of
emotional problems

Parents not consulted
about information that is
part of them and
their family

Reducing emotional stress

Parents Decide

Parents are counseled
just prior to results
communication, and
then make a decision
about how much
information to receive
about incidental
genetic findings

Parents are in control of
the screening results
that affect their baby
and can determine if
they want full details if
they are willing to risk
emotional distress

Requires more time that
could be devoted to other
health care needs
Curiosity may lead to the
parents asking questions
about details they don’t
actually want or need
to know

Autonomy is preserved
(freedom of choice) b

a Values associated with policies were not directly presented to participants. b Preserving the principle of
autonomy is ethically sound.

2. Materials and Methods
2.1. Design

The study used an anonymous online survey that contained three animated video
clips, each of which explained some background information necessary for understanding
the questions. The survey was hosted by Qualtrics (Provo, Utah and Seattle, Washington,
DC, USA). Participants could complete the survey using a computer, smartphone, or iPad
with Internet access. IRB approval was obtained from Aurora Health Care in Milwaukee,
Wisconsin, the University of Wisconsin School of Medicine and Public Health, and Meriter
Hospital in Madison Wisconsin. Parents were recruited to take the survey predominantly
in Madison, after an initial effort had limited success in Milwaukee. Consent was obtained
online from each participant before they began the survey.

2.2. Methodologic Elements to Support the Objectives

To increase the utility of the study for policy making, we included several innovations
in the design. These resulted from sequential quality improvement efforts to create a
user-friendly, unbiased survey of parental opinions during the first six postpartum months.

2.2.1. Embedded Explanatory Videos

Preference and opinion surveys often present several sentences of background infor-
mation to read before asking questions. During our survey instrument’s development,
we became concerned about the amount of text that would be needed before asking key
questions. We therefore created three animated video clips embedded between sections of
the survey (Figures 1–3). The videos featured an animated character, Nurse Maria, who
explained the basics of NBS and presented different scenarios for disclosure of NBS results.
The videos were scripted in stages to support a careful order of survey questions, as de-
scribed below. Each video lasted about 5 min. The language was assessed and determined
to be appropriate for those with an eighth-grade education.
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Figure 2. Still Image from the second video depicting symptoms of “Mild X” (analogous to 
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Figure 3. Still image from the third video detailing the meaning of carrier status. for “Disease
X”. Full video available at https://www.youtube.com/watch?v=Y572EiX_hWY [last accessed on
25 July 2022].

The video’s script and graphics were drafted and vetted with a variety of parents
and NBS educators so that they would be accessible to participants regardless of prior
education and medical experience. The animations were revised and pilot tested before
routine use in this study. All videos were uploaded to YouTube for embedding within the
Qualtrics webtool. To our knowledge, this is the first time an Internet-based educational
video has been used in an NBS-related survey.

2.2.2. Substitution of a Generic Disease X instead of CF

Our experience with previous surveys suggested that community respondents would
have varied knowledge about CF, and we grew concerned that this heterogeneity might
have an unpredictable influence on summarizing analyses. We therefore substituted for CF
a fictitious “Disease X” with symptoms and implications that are very similar to CF. We
also felt that the Disease X substitution would be useful for generalizing the study to other
genetic conditions included on NBS panels. We developed explanations for autosomal
recessive carrier status for Disease X and also created an analog for CRMS/CFSPID called
“Mild X”.

2.2.3. Vignettes and Complementary Modes for Preference Questions

We considered a variety of approaches to the vignettes and questions and settled
on a method from experimental psychology called an imagination exercise, in which
respondents would be presented with a vignette and asked to imagine themselves in the
position of a character in the story. The first vignette asked the respondent to imagine that
at the same time her/his baby was born, a best friend named Tonya had a baby (Natalie)
who was diagnosed with Mild X. Tonya conveys to the respondent all the information
about Disease X and Mild X, and then the Nurse Maria character explains about the three
policies in Table 1. After the video, the parents were asked to rank the three policies in
relation to this scenario. Policies had to be ranked in different positions (first, second, third),
but parents were given the option to leave policies unranked.

https://www.youtube.com/watch?v=Y572EiX_hWY
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Next, the respondents were asked “Do you think MOST parents would share your
opinion about the policies?” and given two options; “Yes, I think more than half of all
parents would share my opinion” and “No, I think that one of the other two policies would
be better for most parents (you will be asked which policy in the next question)”. Respondents
who selected the latter choice were given the policies again and asked “Which policy do
you think would be best for most parents of infants with a Mild X result?”

The second vignette reprised the Tonya and Natalie story, but with Natalie diagnosed
with genetic carrier status for Disease X, and Nurse Maria explaining carrier status using
an animated Punnett square. After the video, respondents were given the same ranking
task for placing themselves in Tonya’s position and whether more than half of all parents
would share their opinion, and if not then another ranking task for “most parents”. After
respondents were asked about their own preferences and their opinions about “most
parents”, we used three slider questions to compare how important different values were
to each other such as autonomy compared with deferring to a clinician expert.

2.3. Sample and Recruitment

Eligible participants were parents of infants up to six months of age regardless of
medical history. Fluency in English was required. The study began with a plan to recruit
two samples of parents in the state of Wisconsin, beginning with one phase in Milwaukee
and then proceeding to another in Madison. The Milwaukee recruiting strategy used fliers
at a maternity hospital and clinics that served a poor urban population that is mostly
African American. However, due to limited resources for recruiting, the Milwaukee phase
served primarily as a pilot testing effort while resulting in six respondents. The Madison
phase used recruiting fliers distributed in person at a popular store selling products for
infants and at parent education classes located at a hospital with a large and diverse
obstetrical population. Participants were told that the survey would take approximately
20 min to complete. As a gratuity for participation, respondents were offered a $10 retail
gift card. The contact information for sending the gift card was obtained in a separate
survey that was not linked to the subjects’ responses on the survey questions.

2.4. Data Management and Statistical Analyses

During the final analyses, descriptive statistics were derived for both parent and
child characteristics and frequency information from items evaluating experience with
NBS. The proportion of parents ranking each policy first, second, and third was obtained
separately for the Mild X and Disease X carrier status scenarios and was reported with
Wilson 95% confidence intervals. Descriptive statistics were reported for the continuous
value comparison variables and one-way ANOVA was used to evaluate differences in value
scores between parents who ranked the Fully Informed, Withhold, and Parents Decide
policies first. Statistical significance was determined using two-tailed tests with α = 0.05.
All data were analyzed using JMP software (SAS Institute, Cary, NC, USA).

3. Results
3.1. Sample Characteristics

A total of 213 surveys were started, including 11 in the Milwaukee phase and 202
in the Madison phase. Of those, 35% (4 and 81, respectively) were excluded because the
participant stopped early, or generated a response that was too incomplete for analysis, or
completed the survey in under 1000 s, suggesting that the subject didn’t watch the entire
duration of the video clips. Although these responses contributed some information, we
decided as a stringent quality control requirement to accept only complete responses. The
final sample included 128 respondents (60.1% of surveys begun). The median duration
for the included surveys was 1406 s (IQR = 1007 s), not counting four outliers who left the
survey open for more than 30,000 s.

The mother was the respondent in 81.3% of surveys. The median respondent age
was 33, while the median infant age was 2 months. Further descriptive data are shown in
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Table 2. In general, this was a well-educated sample of white married women. However,
their knowledge about NBS was limited; 20% of respondents knew nothing or very little
about NBS, despite their infant having been screened only a few months before, and 66%
wished that they had known more. Thus, information on NBS policy options was new to
this group, which we considered an advantage in this survey.

Table 2. Sample Characteristics for 128 Respondents.

Characteristic N (%)

Married or stable relationship 123 (96.1)
First-time parent 93 (72.7)

Infant born >2 weeks before due date 19 (14.8)
NICU stay >2 days 11 (8.6)

Race and/or ethnicity of respondent
White 112 (87.5)

Non-White 11 (8.6)
Missing response 5 (3.9)

Education
High school 11 (9)

Undergraduate degree 62 (48.4)
Postgraduate degree 52 (40.6)

Missing response 3 (2.3)
Health literacy (need help reading . . . )

never 86 (67.2)
rarely 28 (21.9)

sometimes 8 (6.3)
often 1 (0.8)

always 1 (0.8)
not answered 4 (3.1)

3.2. Reaction to Animated Video Survey Format

Reactions to the Nurse Maria videos were favorable among those who finished the
survey, with 92% of respondents agreeing or strongly agreeing that they liked the videos,
and 98% agreeing or strongly agreeing that the “videos explained things in a way that was
easy to understand”. Similarly, 98% agreed or strongly agreed that “the videos were better
than reading several long paragraphs”. In view of the well-educated nature of the sample,
these responses are a significant finding of this study.

3.3. Disclosure Preferences

Parents’ rankings of NBS disclosure policies were analyzed separately for both the
Mild X and Carrier X scenarios, and for each of two questions: “If you had been in (the
vignette), which of the three policies would you have preferred for yourself and your
baby?” and “What do you think would be best for most parents of infants with (condition
in the vignette)?” The proportion of respondent rankings for these four analyses are shown
in Figure 4 where the top-ranked policies are compared (error bars are Wilson confidence
intervals). As seen in Figure 4, the Withholding Information policy was obviously less
popular than the other two policies. It was more challenging to compare the Fully Informed
and Parents Decide policies, but there appeared to be a marginal trend favoring Parent
Decide. Several other analyses shed additional light on this situation.

As shown in Figure 4, respondents began by describing what they would have wanted
in the Mild X vignette for themselves and their infants. The next three vignettes allowed us
to investigate how respondents changed their preferences in different situations. Between
10–25% of parents changed a preference when asked about the Carrier X vignette, or when
opining about what would be best for other parents. Five parents (4.2%) who began with
a Fully Informed or Parents Decide preference for Mild X answered that Withholding
Information would be better for other parents. Nine parents (7.6%) who began with Fully
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Informed or Parents Decide for Mild X answered that Withholding Information would be
better for themselves in the Carrier X vignette.
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Figure 4. Rankings of disclosure policies for Mild X and Disease X carrier status. Results shown
are from respondents asked to rank their preferences for disclosure of policy options that could be
implemented by caregivers for either a Mild X condition analogous to CRMS/CFSPID or Disease X
like CF. The intent of this exercise was to learn what parents preferred and what they were opposed
to as well: clearly, the Withholding Information policy option.

Respondents’ preferences for the individual policies are compared with the data in
Table 2 and other variables obtained through the survey. Respondents who had reported
being the primary caregiver for the baby were more likely to vote for the Parents Decide
policy (p = 0.006, Wilcoxon) or full disclosure policy (p = 0.035, Wilcoxon). Respondents
with newer infants were less likely to vote in favor of the Parents Decide policy (r = −0.19,
p < 0.035). A vote in favor of the Withholding Information policy was less likely for parents
who recalled being told about the NBS result.

3.4. Value Comparison

Table 3 and Figure 5 depict the three value comparison questions with the latter
showing the median (interquartile range) responses for the sample indicated. When com-
paring the importance of being Fully Informed to reducing emotional distress (Comparison
A), parents gave preference to autonomy at the risk of becoming unnecessarily alarmed
(Figure 5A). Likewise, when weighing the importance of autonomy in decision-making ver-
sus reducing emotional distress (Comparison B), parents preferred the statement consistent
with autonomy (Figure 5B). However, when choosing between autonomous decision-
making without all pertinent details or allowing someone who is knowledgeable to make
decisions (Comparison C), parents showed a slight preference for deferring to someone
who knows all necessary information (Figure 5C).

We also explored value scores based on which policy parents ranked first for the Mild
X and Disease X carrier status scenarios. All ANOVA results showed significant differences
in mean value scores between first-rank policy groups except for Comparison C value
scores between first-rank policy groups for Disease X carrier status. For Comparison A
(comparing the importance of being fully informed to reducing emotional distress), parents
who ranked the Fully Informed policy first most strongly favored being fully informed,
followed by those who ranked the Parents Decide policy first, and finally by those who
ranked the withhold option first. This pattern was present for first-rank policy groups
from both the Mild X and Disease X carrier scenarios. For Mild X, all Hochberg’s GT2
post-hoc tests were significant except the Withholding and Parents Decide groupings for
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Mild X. Similarly, in Comparison B (comparing the importance of autonomy in decision-
making versus reducing emotional distress), parents who gave the Fully Informed policy
a first-place ranking most strongly favored autonomy, followed by those who ranked the
Parents Decide policy first, and finally by those who ranked the withhold policy first. For
Disease X carrier status, all Hochberg’s GT2 post-hoc tests were significant except the Fully
Informed and Parents Decide groupings. Compared to those who favored Fully Informed
and Parents Decide, parents who ranked Withholding Information first in either scenario
had average value scores closest to the withholding statement in Comparisons A and B.
Even so, the Withholding Information group averages did not reflect a strong affinity for the
withholding statement and tended to indicate a neutral attitude or even slight preference
for the opposing statement. Regarding Comparison C (choosing between autonomous
decision-making without all pertinent details or allowing someone who is knowledgeable
to make decisions), the average value scores for all groups were near the midpoint, with
the exception of the Parents Decide groups that slightly favored deferring decision-making
to someone else. There were no significant differences in Comparison C value scores for
Mild X first-rank policy groups.

Table 3. Value Score Results for First-rank Policy Groups.

First-Rank Policy Group p-Value *

Fully Informed Withholding Information Parents Decide

Comparison A (comparing the
importance of being fully

informed to reducing distress)
Mild X scenario
mean (std. dev.) 0.28 (0.33) 0.76 (0.78) 0.58 (0.44) <0.001 *

median (IRQ) 0.17 (0.42) 0.73 (1.55) 0.48 (0.52)
Disease X carrier status scenario

mean (std. dev.) 0.32 (0.38) 0.96 (0.61) 0.55 (0.38) <0.001 *
median (IRQ) 0.19 (0.40) 1.0 (0.92) 0.47 (0.44)

Comparison B (comparing the
importance of autonomy in

decision-making versus
reducing emotional distress)

Mild X scenario
mean (std. dev.) 1.61 (0.50) 0.76 (0.74) 1.37 (0.46) <0.001 *

median (IRQ) 1.76 (0.63) 0.58 (1.10) 1.40 (0.61)
Disease X carrier status scenario

mean (std. dev.) 1.51 (0.56) 1.03 (0.40) 1.45 (0.43) 0.015 *
median (IRQ) 1.69 (0.71) 1.05 (0.66) 1.46 (0.58)
Comparison C

(comparing autonomous
Decision-making without all
details to allowing experts to

make decisions)
Mild X scenario
mean (std. dev.) 0.97 (0.62) 0.95 (0.83) 1.27 (0.51) 0.008 *

median (IRQ) 1.01 (1.00) 1.01 (1.60) 1.33 (0.61)
Disease X carrier status scenario

mean (std. dev.) 1.04 (0.61) 1.08 (0.61) 1.25 (0.54) 0.092
median (IRQ) 1.13 (1.01) 1.23 (0.92) 1.33 (0.65)

* One-way ANOVA.
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Figure 5. Comparisons of values associated with Fully Informed (A), Parents Decide (B), and
Withholding policies (C). Results from parents given value comparison questions to express their
views about the importance of the three policy options that may be associated with stress. Values are
as described in Figure 3.

4. Discussion

There are three main options for policy regarding informing parents about IFs after
newborn screening (Table 1), each with its advantages/benefits, disadvantages, and po-
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tential value for society. It is ideal for screening policy decisions to incorporate parental
perceptions, but the literature provides a mixture of views, along with varying designs
and sample populations [15,25–34]. This study examined preferences for disclosure of NBS
results among generally well-educated parents who recently experienced the NBS process,
thus seeking their policy preferences in an ideal timeframe when NBS might be fresh in
their minds.

In this sample, the policy of withholding IFs (for the purpose of reducing unnecessary
distress) was unpopular for both scenarios, although this strategy is often advocated
for among clinicians. Applying this policy in NBS as in Norway [4] can be challenged,
particularly when there are benefits to knowing your genetic status [23].

In reaction to videos describing a Mild X condition analogous to CRMS/CFSPID,
many parents favored policies that kept them fully informed or allowed them to determine
whether to receive IFs. This confirms the wisdom of clinical practice recommendations
that encourage full disclosure about this condition and the importance of longitudinal
follow-up evaluations [11,12,35]. Although incidental findings related to CF were the focus
of this study, the generic nature of the video contents might allow these preferences to be
informative for disclosure of NBS results beyond CF. If further supported by future study
and commentary, the onus would be on NBS programs and their funding providers to
mitigate harm following disclosure.

Distinguishing parents’ preferences between the Fully Informed and Parents Decide
policies is challenging. In the case of Mild X, more parents ranked the Parents Decide policy
option first than ranked the Fully Informed policy first, but for Disease X carrier status,
the Fully Informed option was slightly more popular than the Parents Decide policy as a
top choice. This may mean that parents believe universal disclosure is less critical for Mild
X (CRMS/CFSPID) than for Disease X/CF carrier status, but further study is warranted
before such a conclusion could be made. However, the notion that parents may have
different preferences for different categories of incidental findings raises the possibility of
hybrid policies where certain results are always disclosed, and others are optional.

The value comparison results were largely consistent with policy preferences; parents
favored autonomy and being fully informed at the risk of experiencing emotional distress.
While we did not probe participants about why they were willing to endure distress,
others have reported a sense of obligation or duty among parents in similar situations [31].
Interestingly, even the small number of parents who ranked the Withholding Information
policy first did not strongly endorse the withhold statements in value comparison questions.
This suggests that perhaps those who favor the withhold policy have high regard for
being fully informed and maintaining autonomy but are influenced by other factors to
choose the Withholding Information option. Given concerns about the capacity of NBS
programs and practitioners to prepare parents to make informed decisions about IFs, we
gave special attention to time and resource limitations in value comparison C. Statements
in this comparison were written to reflect the possibility that there may not be time to
teach parents all relevant information before a health decision needs to be made. On
one end, parents could choose to maintain autonomy without all pertinent details, and
on the other end, they could defer the health decision to someone who knows all the
details. After favoring autonomy in Comparison B, this sample was more inclined to defer
decision-making in Comparison C, indicating that knowledge, rather than personal control
alone, was important to them. This is a positive indication that parents will understand the
difficulties inherent to teaching/learning about IFs as the era of NGS evolves. Although
one might argue that parents should not be the sole determinants of the child’s interest
in learning about IFs, practical considerations have led to the parent-child dyad as being
responsible for this information transfer. In fact, counseling resource limitations make it
difficult to engage professional experts in this aspect of NBS follow up communications.

Our study was successful in employing a novel video survey design to deliver complex
genetic and clinical information to the public. Thus, it adds to the previous NBS-related re-
search on parental preferences by providing survey methodology that is more user-friendly
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than reading “several long paragraphs”. Nearly all parents found the contents understand-
able and more engaging than a conventional written survey format. Although technical
expertise is required for video design and creation, this model should be considered for fu-
ture studies with non-medical populations and perhaps for parent education in association
with NBS rather than the traditional brochures. In connection with this, the first video that
can be accessed through Figure 1 provides a succinct, 2-min explanation of all aspects of
the NBS process.

A limitation of this study is the use of a convenience sample made up mostly of
American mothers from a single community that selects for those willing and able to attend
a voluntary class in the middle of the day. The sample was disproportionately white,
well-educated, and married, all of which limit the generalizability of our results. The
homogeneity of the sample was identified during preliminary analyses, after which the
research team explored adding more recruitment sites that traditionally serve low-income
and minority populations, such as public health departments administering the Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC). Unfortunately,
we were unable to secure new collaborations. Past research on adults regarding their
desire to learn about IFs discovered in genetic testing, including carrier status, has found
little association between sociodemographic and literacy factors and preference for dis-
closure [32–34]. Therefore, our results may be similar with a more diverse population,
although this remains a topic for further study.

Despite these limitations in generalizability, our study extends previous observations
about parental preferences [15,26–30] by its comparison of reactions to information disclo-
sure about a potentially severe disease such as CF (Disease X) with a mild condition such
as CRMS/CFSPID, and by incorporating three policy options into the survey, in addition
to contributing a user-friendly video survey option to the range of methodologies available.
Although there was less interest in the Parents Decide disclosure option with Disease X,
the respondents clearly were opposed to withholding information on carrier status, even
if the condition is mild. Policymakers need to keep this in mind as NGS-based screening
expands, requiring both ethical [18,23] and practical issues [17] need to be addressed. Thus,
another implication of our study is that valuable parental input can be obtained about
policy options with user-friendly, efficient methods prior to widespread implementation of
NGS. Although some may argue that parental input should not be considered in formulat-
ing disclosure policies about IFs from screening tests, people participating in healthcare
systems have a right to be engaged in the sharing of health-related, relevant knowledge,
and NBS is a hybrid of public health and healthcare. The strong preference for autonomy
that was identified in this survey underscores the importance of that ethical principle.
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