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ing the types of conditions that should be included in NBS and
whether parents should provide consent.

Methods Eight focus groups (FG; n = 60) included education,
deliberative discussion and pre-/post-questionnaires. Data were
analysed quantitatively and qualitatively.

Results Quantitatively, the majority supported NBS for serious
disorders for which treatment is not available (95-98, 82%). A
majority endorsed screening without explicit consent (77-88%) for
treatable disorders, but 62% supported unpressured choice for
screening for untreatable disorders. Qualitatively, participants val-
ued treatment-related benefits for infants and informational bene-
fits for families. Concern for anxiety, stigma and unwanted
knowledge depended upon disease context and strength of counter-
vailing benefits.

Conclusions Anticipated benefits of expanded infant screening
were prioritized over harms, with information provision per-
ceived as a mechanism for mitigating harms and enabling
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choice. However, we urge caution around the potential for pub-
lic enthusiasm to foster unlimited uptake of infant screening

technologies.

Background

The confluence of increasingly sophisticated
medical screening technologies,'> the broaden-
ing of disease definitions to include mild mani-
festations of disease®™* and advocacy to shift
the goals of screening to attend to health and
non-health outcomes'>>® fuel a lively debate
in the context of newborn bloodspot screening
(NBS).""*15 Traditionally, candidate condi-
tions for NBS were those for which the natural
history of disecase was clear and effective treat-
ment was available.'® Recently proposed
screening logic considers a much broader range
of diseases as well as health and non-health
outcomes. Proponents of this viewpoint expand
the notion of primary screening benefits to
include information, support, surveillance or
intervention for the index individual or family
members'® and endorse the use of screening as
a way to mobilize research infrastructure to
better define diseases and treatments.”’ Current
debates about NBS logic invoke longstanding
questions about the role of parental choice,'”'®
distinguishing between conditions of such
severity and treatability that a mandatory or
routinized approach to screening is appropriate
and conditions where the lack of assured clini-
cal benefit suggests consideration for parental
choice.'”°

In the Canadian context, the number of disor-
ders for which screening is offered ranges from 5
to 38, depending on the jurisdiction. All juris-
dictions offer screening for congenital hypothy-
roidism and phenylketonuria (PKU); screening
for these two conditions is mandatory in only
one province.>! Otherwise, screening is recom-
mended as standard of care but is not manda-
tory. In July 2010, the Canadian College of
Medical Geneticists recommended that all prov-
inces screen newborns for cystic fibrosis (CF)*;
currently, 4 of 10 provinces have implemented
this recommendation.”’ While one Canadian

jurisdiction included Duchenne muscular dys-
trophy (DMD) in its NBS panel beginning in
1986,> pilot data suggested DMD newborn
screening did not achieve its goal to decrease the
number of repeat cases of DMD within families
or its overall population frequency, calling into
question the viability of NBS for DMD.>* Pres-
ently, NBS for DMD exists only in Belgium?>
(Prof. Angus Clarke, personal communication,
13 November 2012), but emerging evidence
related to molecular-based therapies for DMD?’
has refocused attention on optimizing screening
strategies in the newborn period.?®

Given this variability, it is unsurprising that
debate continues regarding the expanded scope
of newborn screening; this includes debate
around the evidence of benefits and harms,>”*°
expectations and values,'” and policy directions
to be pursued.>>''"1>2%3% Evidence specific to
expectations and values is particularly limited;
what exists focuses on the experiences of
invested stakeholders, typically parents of
affected children and involved health profes-
sionals. Studies reflecting the attitudes of
invested parents generally endorse screening
for the target disorder.*'® Kerruish et al.,
however, identified reduced enthusiasm for dis-
ease susceptibility screening through qualitative
interviews with parents who received NBS for
type I diabetes.** Also qualitatively, Lipstein
et al*® found that, compared with parents
attending genetics clinics, parents attending pri-
mary care clinics were more likely to support
optional screening and conveyed varied prefer-
ences for screening depending on disease char-
acteristics, efficacy of treatment and personal
experiences. With respect to health-care pro-
vider values, a lack of consensus about
expanded NBS persists. While general paedia-
tricians report relative comfort with routinized
screening for a broad range of conditions,
genetic counsellors and specialist paediatricians
are more likely to endorse voluntary screening
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for conditions that challenge traditional screen-
ing principles.?*

In sum, parent and provider values related
to NBS are neither resolved nor reflective of
the full spectrum of stakeholders. Rather, a
broader public is owed consultation as the val-
ues they hold are fundamental to technology
assessment and uptake.*® This is especially evi-
dent in the cancer screening context, where
public enthusiasm for and premature diffusion
of screening technologies®® may complicate
efforts to manage phenomena such as lead
time, length and over-diagnosis biases.*! To
inform the gap in our understanding of public
expectations and values specific to the scope of
NBS, we queried the Canadian public on the
types of conditions that should be included in
NBS and whether parents should provide con-
sent for screening.

Methods

Design

A mixed-methods, public engagement study
examined citizens’ views regarding the scope of
NBS, secondary use of stored samples and the
role of parental choice. In this paper, we report
the data on scope of screening and parental
choice. Views on storage and secondary use of
samples are reported elsewhere.*?

Recruitment

Research ethics boards at the University of
Toronto and McGill University approved this
study. Focus group participants were purpo-
sively recruited in 2009 through Internet adver-
tisements on community-based websites, print
advertisements in community magazines and
pamphlets circulated to community-based agen-
cies serving families in the Greater Toronto and
Montreal areas. In addition to web and print-
based advertisements, members of the research
team visited community centres to describe the
project and invite participation. A community-
based approach was used to generate a sample
representative of socio-economic, ethnic, age
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and family life diversity. Adults able to consent
and converse in English were included; no other
exclusion or inclusion criteria were applied.

Data collection

Focus groups

Team-developed background information was
provided in a pamphlet one week prior to the
focus group discussion and through an expert
presentation immediately before the discussion.
Intended to inform our participant population,
the educational material exceeded that which is
routinely provided to parents prior to NBS. It
described key principles of screening and char-
acteristics of three paradigmatic conditions: (i)
the case of PKU, a serious disorder that, with
treatment, leads to essentially normal develop-
ment, (ii) the case of CF, a disorder for which
treatment in the newborn period reduces symp-
tom severity but a chronic, life-limiting condi-
tion remains, and (iii) the case of DMD, a
severe muscle-wasting disorder for which early
medical intervention does not improve health
outcomes and survival is rare beyond age 30.
Deliberative focus group discussions explored
citizens’ views on (i) the types of disorders that
should be included in NBS, including consider-
ation of the aforementioned disease paradigms
and (ii) parental choice with respect to screen-
ing. Discussions were guided by showcards that
used a story with ‘reveals’ and were followed
by deliberative questions (Appendix S1).

Questionnaire and administration

The team-developed questionnaire was based
on a review of the literature®' 3° and was pre-
tested with 10 individuals using cognitive inter-
views. Pre-test participants were recruited from
the administrative teams at the same commu-
nity-based agencies later used for study recruit-
ment. The questionnaire was modified
following pre-test interviews to maximize com-
prehension, readability and face and content
validity. The questionnaire assessed partici-
pants’ (i) knowledge of NBS using nine true/
false questions (knowledge score: 0-9) and (ii)
attitudes related to the types of disorders that
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should be included in NBS and the role of
parental choice using five-point Likert scales
(i.e. strongly disagree to strongly agree). Ques-
tionnaires were administered immediately
before and after the focus group discussions, to
explore changes in knowledge and attitudes as
a result of deliberation. Unlike in the focus
group discussions where disease examples were
explicitly named (i.e. PKU, CF, DMD), the
questionnaire characterized them paradigmati-
cally, reflecting variation along a spectrum of
treatability.

Data analysis

We converted five-point Likert scale response
items into three categorical variables (i.e.
strongly agree, agree vs. strongly disagree, dis-
agree vs. neutral). We calculated the propor-
tion of respondents in each category with
respect to (i) screening for each of the three
types of disorders and (ii) approaches to paren-
tal choice. Data were managed and analysed
using spss 18.0.0.%

Focus group discussions were cofacilitated
by two members of the research team and a
note-taker. The discussions were recorded digi-
tally. Audiotapes were transcribed verbatim
and analysed using a modified grounded theory
approach,*® based on the principles of constant
comparison®> and qualitative description.***’
Participants’ views on the scope of NBS, the
benefits and harms of expansion and the role
of parental choice were compared within and
across transcripts. More granular coding within
each of these thematic categories better defined
each concept. Thematic analysis was triangu-
lated with quantitative data to better under-
stand participants’ views.

Results

Study participants

Sixty individuals participated in eight focus
group discussions: five were conducted in Tor-
onto (n = 36), and three in Montreal (n = 24).
The two French focus group discussions were
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transcribed verbatim and then translated into
English. Most participants were female (60%),
single/separated/divorced or widowed (60%),
and had at least some college or university edu-
cation (87%). Of the total, 27% of participants
were 18-29 years old, 43% were 30-49, and
30% were >50 years old; 43% had children.

Quantitative findings

Participants’ mean knowledge significantly
increased from the beginning to the end of the
focus group discussions [6.87 (SD: 2.68) (pre)
to 7.80 (SD: 2.12) (post), p < 0.0001].** Find-
ings reported herein reflect participants’ views
following the focus group discussions.

Participant views regarding NBS for various
types of conditions

The vast majority of participants agreed
(agreed or strongly agreed) that NBS should
identify serious disorders where, with treat-
ment, the child is likely to develop normally
(98.3%) and where treatment is available to
reduce symptom severity (94.8%). A substan-

Table 1 Attitudes towards the scope of newborn screening
programmes

Q: ‘I think newborn screening should try

to find babies with serious disorders...’ Total N (%)

... that can be treated and, with treatment, the child is
likely to develop normally (n = 58)

Agree’ 57 (98.3)
Neutral 0 (0.0)
Disagree? 1(1.7)

... where treatment will reduce the severity of the
symptoms, but the child will still have symptoms of the
disorder (n = 58)

Agree’ 55 (94.8)
Neutral 3 (5.2)
Disagree? 0 (0.0)

... that cannot be treated but parents learn sooner about
the disorder — before symptoms begin to show (n = 57)

Agree’ 47 (82.5)
Neutral 6 (10.5)
Disagree? 4 (7.0)

'Respondents checking ‘strongly agree’ and ‘agree’ to these
questions were included in this category.

2Respondents checking ‘strongly disagree’ and ‘disagree’ to these
questions were included in this category.

© 2013 Blackwell Publishing Ltd
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tial majority (82.5%) also agreed with NBS for
conditions where no treatment exists (Table 1).

Participant views regarding parental choice for
NBS

With respect to ‘disorders 1 and 2’ (e.g. PKU
and CF), large majorities agreed that parents
should be ‘strongly encouraged’ (88 and 84%,

Table 2 Attitudes towards consent for newborn screening
for disorders 1, 2 and 3.

Q: ‘I think parents Disorder 1  Disorder 2 Disorder 3

should be...’ Total N (%) Total N (%) Total N (%)
...required to have their baby screened (n = 58)
Agree’ 46 (79.0) 44 (77.0) 34 (60.0)
Neutral 1 (2.0) 1 (2.0 4 (7.0)
Disagree’ 11 (19) 12 (21.0) 19 (33.0)

...strongly encouraged to have their baby screened
(n = 58)

Agree! 51 (88.0) 47 (84.0) 42 (74.0)
Neutral 4 (7.0) 4 (7.0) 9 (16.0)
Disagree? 3 (5.0) 5 (9.0) 6 (11.0)

...able to choose without pressure whether to have their
baby screened (n = 57)

Agree’ 31 (54.0) 29 (52.0) 36 (62.0)
Neutral 8 (14.0) 11 (20.0) 10 (17.0)
Disagree? 18 (32.0) 16 (29.0) 12 (21.0)

'Respondents checking ‘strongly agree’ and ‘agree’ to these
questions were included in this category.

2Respondents checking ‘strongly disagree’ and ‘disagree’ to these
questions were included in this category.

Benefits:

Treatment
for child

Information
for family/others

=

. Adjustment

2. Avoiding
diagnostic
delay

3. Family
Planning

4. Help

research

Contextual trade-offs:

DMD

respectively) or ‘required’ (79 and 77%, respec-
tively) to have their babies screened, and only
about half agreed that parents should be ‘able
to choose without pressure’ (54 and 52%,
respectively). When the condition identified
could not be treated (‘disorder 3’, e.g. DMD),
fewer respondents agreed that parents should
be ‘strongly encouraged’ (74%) or ‘required’
(60%) to have their babies screened, and more
respondents agreed that parents should be ‘able
to choose without pressure’ (62%; Table 2).

Qualitative findings

Overall, perceived benefits of screening were
specific to improved health outcomes for
affected children and information for family
members. Informational harms were consid-
ered, but how they were valued depended upon
which benefits could also be achieved. Informa-
tion provision was viewed as a mechanism for
mitigating harm and enabling choice, especially
where early detection through screening could
not improve health outcomes (Fig. 1).

Treatment-related benefits for affected infants
Participants emphasized the importance of
treatment-related benefits, especially in the con-
text of infants.

Harms:

PKU

Anxiety

CF Stigma

Unwanted
knowledge

Information & Choice

Figure 1 Thematic framework.

© 2013 Blackwell Publishing Ltd
Health Expectations, 18, pp.419-429

423



. when it comes to newborn... that’s what
drove me over here,... newborn screening is for
life. We've got to give [the child] the best so that
the years ahead will be productive and healthy,
and happy. [002]

Where treatment leads to essentially normal
child development (e.g. PKU), NBS was
unanimously endorsed. The time-sensitivity
and dramatic impact of early treatment were
key rationales for this view. Participants
also endorsed screening for disorders where treat-
ment reduces symptom severity (e.g. CF), even
though early treatment did not carry the same
urgency.

It’s a different outcome obviously ... for PKU,
you’re going to dramatically change the outcome
of the disease, but I still think it’s important to
test — there’s still benefits from knowing early
that your kid has CF. [001]

Information is also highly valued, but this is for
parents and families

When treatment impact was less pronounced,
informational benefits assumed more promi-
nence. Overall, these were perceived to be most
relevant for family members.

For PKU and CF, that knowledge is mostly for
the children’s benefit, whereas DMD’s more for
parents. So, they can adjust their own thinking
and the way they want to handle the situation.
[003]

Participants operationalized informational
benefits in a variety of ways. They felt that
diagnostic information generated through NBS
would enable families to (i) become educated
about the illness and ‘come to terms with’
[005] the idea of illness in a young child and
(i1) avoid diagnostic delay:

It’s better to know as early as possible because,
why wait down the road when ... you’re going
to have to go through more trouble taking the
baby back to and from the doctor. [004]

Further, information could be used (iii) ‘for
family planning ... regardless of what disease it
was’ [006] and (iv) ‘to contribute to further
treatments and further cures ... years from
now’ [007].
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Navigating harms
Respondents acknowledged several potential
harms: (i) anxiety, (ii) stigma and (iii) the burden
of unwanted information. While unwelcome,
harms were more easily dismissed when screen-
ing identified newborns at risk of treatable disor-
ders. Where treatment was lacking, these harms
assumed more prominent, but participants antic-
ipated that harms could be mitigated through
the provision of information or parental choice.
Participants acknowledged the potential for
anxiety related to receiving a false-positive
result, but felt this was a small price to pay,
given the alternative of delayed treatment for
an affected baby.

... from a community approach, the negative of
me having this experience where I'm worried for
a week... is less significant than parents not find-
ing out their children have this. [008]

Participants also acknowledged the potential
for labelling, such that a child might be disad-
vantaged by the parent’s knowledge of their
condition, above and beyond any limitations
imposed by the condition itself.

If you have a sick kid or if you have a healthy kid,
the relationship is going to be different... the par-
ent of the sick kid would be more protective and
shelter the kid off from the world, whereas...the
healthy kid may have friends, play outside... [009]

Beyond the case of infants diagnosed with a
disease, some participants felt that parents or
children identified to be carriers through NBS
could experience stigma.

My friend was found that she was a carrier for
sickle cell... she had this thing in her mind
throughout her life. ... she was always second
guessing, you know... I like this guy... should I
make him test his blood... it became a whole
exercise in... prescreening people... [010]

Further, some respondents suggested that
diagnostic information that was not medically
actionable might be unwanted and burden-
some. About DMD:

It’s not comforting ... it’s useless information. I
will try to go into different countries and find
out, you know, some alternative medicine, but if

© 2013 Blackwell Publishing Ltd
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there’s nothing there, then to me it’s useless
information. You should not have even told
me... [009]

Information provision prior to NBS
Respondents expressed enthusiasm for infor-
mation prior to NBS, but had different views
about how fulsome it should be. Some called
for a detailed overview of the conditions,
‘parents need to be informed about every single
part of the screening’ /011], while others wor-
ried that this might cause undue anxiety, ‘I
cannot handle it... [telling me] twenty, thirty
diseases my child could get...” /002].

In addition, while some participants saw
challenges with providing parental education,
‘sure you've got packages for everyone, but
how many read them’ [012], more supported
the view that education was rather easy, ‘I
mean 9 months is a long time’ /006/. Mini-
mizing information provision challenges, many

participants suggested that most of the
responsibility for being informed fell to
parents.

I think it’s the responsibility of the health care
providers to give the opportunity for parents to
find out more, ... say, here’s a pamphlet, go to
these websites... but if [parents] get that phone
call and they didn’t read that information, then
that’s their own fault. [014]

Respondents saw a role for information in
mitigating the potential harms of screening.
For example, ensuring access to information
about NBS prior to the heel prick was seen as
an important way to limit the potential harm
of a false-positive result.

I think that knowledge about [the process] is key,
knowing that I might get a call... How are [par-
ents] going to feel when they do get the call and
they have no idea what’s happening? [011]

Finally, while many advocated that informa-
tion was important to achieving a basic aware-
ness of screening, ‘even though [consent] is
implied, parents should know ahead of time’
[015], others advocated that information was
key to enabling choice about whether to pursue
screening at all, particularly where treatment is
lacking.

© 2013 Blackwell Publishing Ltd
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....I think the information is the thing that is
supposed to be required, not the testing... my
main concern is that parents are not given the
information, all of a sudden they get a call say-
ing, oh, your child might have DMD. [013]

Discussion

Newborn bloodspot screening expansions have
posed challenges to the traditional warrant for
population screening, by including conditions
for which the natural history of disease is
poorly understood and where evidence of clini-
cal effectiveness is limited. While some have
questioned these developments,'' ">  others
have called for a reframing of traditional
screening criteria'>*® to prioritize what were
typically valued as secondary benefits (i.e. psy-
chosocial or family benefits) and to enable
opportunities for clinical improvement, in con-
trast to previous requirements for evidence of
clinical improvement. Debates over values
implicate society at large and increase the need
for well-designed public engagement exercises
to enhance transparency and elucidate expecta-
tions and values.

Our quantitative data indicate that a major-
ity of respondents endorsed infant screening,
irrespective of whether health outcomes might
be improved by early detection and treatment.
In addition, a majority of citizens was comfort-
able with routinized (i.e. no explicit consent)
screening, although a majority also supported
choice where early intervention did not
improve clinical outcomes.

Our qualitative data suggest that different
interpretations of benefit underpin these atti-
tudes: participants were motivated to positively
value different potential benefits of screening,
regardless of treatment effect. In part, this was
because NBS is directed at children, a vulnera-
ble group owed maximum opportunity. Among
these benefits, improved health outcomes in the
index child and anticipatory guidance for fam-
ily members were of central importance. Unlike
treatment-related benefits, however, informa-
tional benefits were seen to accrue to parents
and family members. These benefits achieved

425



prominence where treatment-related benefits
could not be realized. Informational harms
were acknowledged, but how they were per-
ceived differed depending on which benefits
could also be achieved. Anxiety related to false-
positive results, for example, was acknowledged
as harmful, but seen as a small price to pay to
meet the needs of affected children. Other infor-
mation-related harms (e.g. stigma, unwanted
knowledge) assumed significance when the
potential for treatment-related benefits was
reduced.

Finally, our qualitative data suggest support
for increased parental discretion where early
detection through screening does not lead to
improved health outcomes, as parental choice
was valued more highly in such contexts. Even
in the absence of the need for parental choice,
respondents were optimistic about the value of
providing information to parents prior to
screening and assumed that parents would and
could take responsibility for self-education.
These expectations and values may underpin
respondents’ comfort with routinized screening.

These findings suggest considerable public
appetite for expanded NBS and substantial
enthusiasm for maintaining a ‘public health
emergency’® mindset while doing so. This
appears to be motivated by expectations of
extensive benefits and limited harms, positive
valuation of both treatment- and information-
related benefits and a high tolerance for poten-
tial burdens. Our findings are consistent with
supportive attitudes of patient groups and
advocates®*® as well as with some provider
groups.®®>* They are inconsistent, however,
with the argument that NBS now operates in a
manner akin to a public health service, involv-
ing trade-offs among non-comparable out-
comes and warranting a preference-sensitive
consent process.'”!”2° Further, our respon-
dents anticipate harm mitigation through pre-
screening education, despite evidence of consid-
erable barriers facing its delivery.*®

Public expectations are motivated by value-
based judgements about the nature of ‘the
good’ as well as trade-offs among diverse bene-
fits and harms. Public expectations are also dri-
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ven by beliefs about what is possible and about
the likelihood and gravity of any harms.* As
has been shown for cancer screening in particu-
lar, public expectations are sometimes driven
by especially high hopes*’; whether such hopes
are more or less exaggerated in the child health
context is unknown, but warrants exploration.
Thus, we urge caution around the potential for
this enthusiasm to foster unlimited uptake of
infant screening technologies. Direct-to-con-
sumer advertisements for home-based NBS kits
or carly adoption of exome sequencing in this
context,’®! for example, may be fuelled by
such unbridled enthusiasm.

Limitations

Data collection strategies varied in approach
with respect to characterizing the disease para-
digms of interest. Specifically, the knowledge
questionnaire did not explicitly name the three
example diseases, whereas the deliberative dis-
cussions did. Our intention was to ascertain
broad reflections on disease paradigms quantita-
tively and more nuanced, disease-specific views
qualitatively. We did not quantitatively account
for the possibility that participants’ personal
life-experiences may have shaped their impres-
sions of these particular conditions; those experi-
ences were certainly — and intentionally —
brought to bear qualitatively. In addition,
despite our intentions to orient participants
towards collective interests, an individualist
mindset prevailed. Finally, the impact of over-
diagnosis and other complex screening
biases®>> is not well understood in the context
of NBS*¢ 50 were not considered in this study.

Conclusion

Public values towards expanded NBS are sup-
portive but qualified, calling for further public
engagement on how NBS-related benefits and
harms are independently valued and traded off.
Ultimately, there is a need for NBS policy that
acknowledges public values, as well as robust
service delivery to ensure that benefits are real-
ized and harms are minimized.

© 2013 Blackwell Publishing Ltd
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