
RESEARCH ARTICLE Open Access

Parental perspectives on retention and
secondary use of neonatal dried
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Abstract

Background: Neonatal bloodspot screening (NBS) identifies conditions to offer early intervention and minimize
irreversible damage. NBS policies guide a comprehensive system including processes for storage of neonatal dried
blood spots (NDBS). NDBS retention and secondary use policies have been subject of public debates internationally,
suggesting that the public’s perceptions of NDBS policy are not always on par with existing policies. The current
study aims to provide insight in relevant factors for new parents in the Netherlands regarding retention and
secondary use of NDBS. These factors can be taken into account when developing or updating NDBS policies.

Methods: A mixed methods design was used combining an online survey (n = 753), focus groups (6 groups, 37
participants), and individual in-depth interviews (n = 7). The discussed topics included: parental information, obtaining
informed consent, support for retention, and support for secondary use. The study population consisted of Dutch-
speaking new parents: pregnant women (≥20 weeks) and/or their partner, and parents of at least one child (≤5 years).

Results: New parents expressed needs for easily accessible information, adequate communication on the retention
and (potential) use of NDBS, clearly described safeguards for privacy, a more active consent process, regulation for the
actors conducting NDBS research, and parental involvement in decisions on secondary use. Overall, participants were
positive about prolonged retention and different types of secondary use if those needs were met.

Conclusions: While parental involvement is a challenge, our study is an example of gauging parent’s perspectives on
NDBS policy and contributes to including these perspectives in the current policy discussion on longer retention.
Prolonged retention could be a feasible option in the Netherlands if several prerequisites are met. Therefore,
implementation studies involving parents are needed.
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Background
Most neonatal bloodspot screening (NBS) programs
identify a selection of rare, serious, congenital conditions
for which timely detection and treatment early in life
prevents or minimizes irreversible damage [1]. NBS has
developed into a complex system with the potential of
detecting over 50 conditions. To ensure an acceptable,

relevant, and responsible NBS program for the target
population, policy decisions are generally based on all
aspects included in the Wilson and Jungner screening
principles [2–4]. While the Wilson and Jungner princi-
ples do not include guidance for storage of neonatal
dried blood spots (NDBS), most countries have such
processes in place, for example as part of quality control
[5]. NDBS retention and secondary use policies have
been subject of public debates internationally [6–9], sug-
gesting that the public’s perceptions of NDBS policy are
not always on par with current policies.
In the Dutch NBS program (Table 1) NDBS are stored

for one year to allow for quality control, such as
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verification of test results [11]. After one year, most Dutch
NDBS are stored for an additional four years. Storage of
NDBS beyond the time needed for quality control is called
retention. Retention of NDBS serves secondary goals, such
as biomedical research into current and future NBS condi-
tions, and paediatricians can request NDBS for diagnostic
purposes for individual children after consent of the par-
ents [6, 12]. However, since the studied conditions are
rare, retention beyond five years is currently under consid-
eration to facilitate biomedical research [13].
Retention only takes place in the Netherlands if parents

did not opt-out from retention and secondary use of their
child(ren)‘s NDBS [6]. The opt-out process is done at the
time of NDBS collection (72–168 h postpartum, Table 1).
The screener fills out the information on the blood spot
card, including the answer to the tick box “Parent objects
to storage of blood spot for anonymous scientific re-
search.” Additionally the parent has to sign if he or she
objects to retention and secondary use, and does not sign
if he or she accepts. Secondary use in biomedical research
only takes place after approval of the Dutch Research
Committee on Neonatal Screening at the National Insti-
tute for Public Health and the Environment (RIVM). Sec-
ondary use requests are considered if the goal can solely
be achieved using NDBS and if the request aims to con-
tribute to public health through prevention of disease or
improvement of treatment [7, 14, 15].
Internationally, NDBS policies were often implemented

without public debate on what would be acceptable, rele-
vant, and responsible policy [13]. Public commotion about
retention of NDBS emerged after the public became aware
of various forms of secondary uses [6, 16]. In the
Netherlands in 2000, media coverage made clear that also
the general Dutch public were not aware of the indefinite
retention of the cards [6, 16, 17]. The policy of indefinite
storage was deemed inappropriate, and the current max-
imum storage period of five years was implemented, but
without public debate on appropriate NDBS policy [13].
However, public involvement is increasingly considered a
core aspect of health policy-making [18–20]. Since new
parents decide on NBS for their child(ren) we argue that
their perspectives should be taken into account to con-
struct NDBS policy [11].
Factors that contribute to parental support towards re-

tention and secondary use of NDBS include adequate
parental information, altruism, and trust in the respon-
sible authority [21–24]. Previous research among new
Dutch mothers (n = 1272) showed about 70% of the re-
spondents had a positive perception of prolonged reten-
tion of NDBS [16]. However, it remains unclear what
factors influence the perspectives of new Dutch parents
on NDBS retention and secondary use policy, to what
extent, and how they are associated. Therefore, this
study aims to provide insight in current new parents’

perspectives on NDBS policy. These factors can be taken
into account when developing or updating NDBS
policies.

Methods
Study design
A mixed methods design was used combining an online
survey developed by Van Teeffelen et al. (2016), focus
groups (FG) and individual in-depth interviews [16, 25].
The FG were semi-structured using two non-directional
scenarios [26]. (Additional file 1) The topics in the sur-
vey were used to develop the scenarios for the FG and
the topic list for the individual interviews to ensure that
all research approaches included the same high-level
themes: parental information, obtaining informed con-
sent, support for retention, and support for secondary
use.(Additional file 2) Since we used different research
approaches, not all topics were covered in the same way.
For example, in the survey and individual interviews we
asked if respondents and interviewees objected to reten-
tion and secondary use. Due to the group dynamics this
question was considered a sensitive topic and therefore
unsuitable for the FG. The Medical Ethical Committee
of VU University Medical Centre Amsterdam decided
that this study is not subject to the Medical Research In-
volving Human Subjects Act (WMO) (reference
A2011.040 and A2017.141). All FG-participants and in-
terviewees were informed and gave informed consent
prior to participation.

Study population
The study population consisted of Dutch-speaking new
parents: pregnant women (≥20 weeks) and/or their part-
ner, and parents of at least one child (≤5 years). Respon-
dents and participants for the survey and FG were
recruited through social media (February–May 2017).
Survey respondents that indicated interest for additional
research received an e-mail (n = 273) to participate in
FG or an interview. FG-participants were additionally
approached via midwifery practices, yoga schools, and
day-care centres in four Dutch regions. To reach data
saturation six FG and seven interviews were organized.

Data collection
A 15-min survey was accessible online (March–April
2017). Respondents could sign up for a raffle to receive
one of ten vouchers (€25.00). FG (April–May 2017)
lasted approximately 2 h. LvdB, CvE, and MH moderated
the FGs, and an assistant was present to observe and
take notes. Each FG-participant received a voucher
(€20.00), a small gift for their (unborn) child, and travel
reimbursement. Each phone interview, conducted by
MS, took between 20 and 30min and a summary of the
interview was sent to each interviewee for revision.
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Data analysis
From the survey, descriptive statistics were summarized
and chi-squared tests were used. Knowledge on current
NDBS policy and trust in the RIVM were tested against
perceptions of respondents (level of agreement with sev-
eral retention periods, different types of secondary use,
and different actors conducting the research), stratified
for socio-economic status. A p-value of 0.05 was consid-
ered statistically significant (SPSS 22.0) [27].
Interviews were audio-recorded, transcribed verbatim,

and coded (ATLAS.ti 8.0). Thematic content analysis was
applied to FG, and content analysis using codes based on
the survey and FG was applied to the interviews. Two
transcripts were selected from both FG and interviews
and coded independently (MH and MS) to check for
consistency. The coding list (Additional file 3) was up-
dated based on discussions with the research team until
consensus was reached [28].

Results
The survey received 753 eligible responses, FG were
conducted with 35 newly recruited participants and two
survey respondents, and the interviews were held with
seven survey respondents (Table 2).

Parental information on retention and secondary use
Individual interviewees, FG-participants and survey
respondents indicated that they would like to receive
information on retention and secondary use (see
below and Table 3). During pregnancy and shortly
after childbirth, new parents receive a leaflet about
NBS, including general information on retention and
secondary use [29]. However, many FG-participants
did not remember receiving the leaflet. When know-
ledge in the survey was analysed, it was found ap-
proximately a quarter of respondents had full
knowledge (Table 4).

Content of parental information
Survey respondents were asked if they would like to re-
ceive information for three situations: 1) when their
child’s NDBS is potentially used in secondary research,
2) about the results of the secondary use research pro-
ject and 3) when the storage length changes. Approxi-
mately half of them wanted to receive information for all
situations. Both FG-participants and interviewees would
like to receive information on retention and secondary
use, but in many FG it was also mentioned that the in-
formation currently provided is not adequate.

“I would like to receive information on both the use of
my child’s NDBS and the study results. I think
providing information is one of the pillars of scientific
research, therefore, information about the use of NDBS

and the study results should be transparent at all
times.” - (M, Interview 5).

“There should be more information. If people have a
certain fear of not doing something, information can
achieve a lot. Indeed, by giving examples of 'this and
this' could be done with [NDBS].” - (F, FG 2)

Perceived transparency of the NDBS management
(χ2 = 15.82, p = 0.000) and trust in the current decision-
making process (χ2 = 38.56, p = 0.000) were associated
with whether survey respondents wanted to receive in-
formation on all three situations versus information on
one or two situation(s) or no information. People who
had lower trust in the current decision-making process
and perceived low transparency of the NDBS manage-
ment wanted to receive more information (Table 3).
Besides general information on NDBS in the NBS leaf-

let, FG-participants suggested access to more detailed
information about research purposes for secondary use
to increase support.

“But you see it more often, just like vaccinations,
parents are willing, but don’t feel adequately informed.
[…] For me that is the same here, I want to [give
consent for retention and secondary use], but I am
not informed properly.” (F, FG 1)

Many new parents in FG and interviews believed it would
be sufficient if access to information on secondary use is fa-
cilitated for example on the RIVM-website. Informing par-
ents when their child’s NDBS is used, is mentioned several
times, but would entail a link to personal information,
which interviewees considered worrisome with regard to
anonymity of the samples. A majority of the survey respon-
dents also indicated they would like to have access to infor-
mation on results of secondary use on the RIVM-website
(n = 578, 76.8%).

Timing of information
The NBS leaflet that includes information on retention and
secondary use of NDBS is currently handed out twice: at
approximately 36 weeks of gestation at the midwifery prac-
tice or hospital, and when the newborn child is registered
at the municipality [29]. The timing was not included in
the survey nor discussed in the interviews. According to
FG-participants, the timing of the information could be
shifted to earlier in the pregnancy to give new parents more
time to consider retention and secondary use.

“I think parents have enough on their mind just after
the child is born. Let me just say it quite honestly:
you have so much to deal with and then you have

Jansen et al. BMC Pediatrics          (2019) 19:230 Page 4 of 11



Table 2 Characteristics of the participantsa

Survey In-depth interviews Focus groups (n = 6)

Participants, n (range) 753 7 37 (3–12)

Sex, n (%)

Female 732 (97.2) 6 (85.7) 34 (91.9)

Male 18 (2.4) 1 (14.3) 3 (8.1)

Not answered 3 (0.4) 0 (0) 0 (0)

Age, n (%)

< 30 219 (29.1) 2 (28.6) 6 (16.2)

30–35 326 (43.3) 5 (71.4) 21 (56.8)

> 35 205 (27.2) 0 (0.0) 10 (27.0)

Not answered 3 (0.4) 0 (0) 0 (0)

Pregnant, n (%) 159 (21.1) 2 (28.6) 9 (24.3)

Number of children

0 46 (6.1) 3 (42.6) 9 (24.3)

1 375 (49.8) 1 (14.4) 15 (40.5)

2 239 (31.7) 2 (28.6) 11 (29.7)

> 2 93 (12.4) 1 (14.4) 2 (5.4)

Nationalityb

Dutch 684 (90.8) 7 (100.0) 34 (91.9)

Other 68 (9.0) 0 (0.0) 3 (8.1)

Not answered 1 (0.1) 0 (0) 0 (0)

Education levelc

Low 9 (1.2) 0 0 (0)

Medium 303 (40.2) 0 9 (24.3)

High 439 (58.3) 7 (100.0) 28 (75.7)

Other 2 (0.3) 0 (0) 0 (0)
aFG were conducted with 35 newly recruited participants and two survey respondents, and the interviews were held with seven survey respondents
bDoes not add up to 100% for the survey respondents due to rounding
cHigh: higher vocational training, university; Medium: higher level of secondary school, intermediate vocational training; Low: elementary school, lower level of
secondary school, lower vocational training

Table 3 Survey outcomes on parental information. (n = 747) Statements were scored on a five point scale (strongly disagree –
strongly agree)

I would you like to receive information on retention and secondary use…

when my child’s NDBS is potentially
used in secondary research, so I can
give permission.
(Strongly) agree, n (%)

about the results of the
secondary use research project.
(Strongly) agree, n (%)

when the storage length
changes. (Strongly) agree, n (%)

I trust the RIVM-committee to take the right decision on secondary use of NDBS.

(n = 572,76.6%,
(strongly) agree)

347 (60.7) 426 (74.2) 400 (69.8)

(n = 69, 9.2%,
(strongly) disagree)

55 (79.7) 54 (78.3) 56 (81.2)

The transparency of the management of the NDBS is insufficient.

(n = 343,45.9%,
(strongly) agree)

254 (74.1) 278 (81.0) 284 (82.8)

(n = 125, 16.7%,
(strongly) disagree)

61 (48.8) 84 (66.7) 73 (57.9)
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to think about this and then about that. And shouldn’t
[information] be provided earlier? Not everyone
makes it to 36 weeks.” (F, FG 1)

In contrast, other FG-participants argued earlier infor-
mation would increase the likelihood of forgetting, and
supported the current information timing. Other FG-
participants indicated information should be provided
later, during regular check-ups at a child healthcare
centre. In that case consent for retention and secondary
use should also be obtained at a later time point.

Obtaining consent
Consent for retention and secondary use is currently ob-
tained with an opt-out approach at the time of the
bloodspot collection.

Informed consent approach
Some FG-participants preferred the current opt-out ap-
proach, where parents only sign if they object. Many
FG-participants preferred an opt-in approach, where
parents need to sign regardless if they consent to reten-
tion and secondary use or not. While in the survey
71.6% (n = 539) of the respondents supported the
current opt-out procedure, 40.5% (n = 303, 4 missings)
preferred an opt-in approach. According to some indi-
vidual interviewees and FG-participants, not everyone
takes an informed decision or makes an active choice
with an opt-out approach. FG-participants also felt that
at the first few days postpartum it is difficult to make an
informed decision.

“I think when you sign [in both cases], then you see
which box [yes or no for four years retention and
anonymous scientific research] is ticked, that would
be better for me. Then I see: well, ‘no or yes has been
selected, that is the answer I gave, then it is alright’.”
(F, FG 4)

The survey showed that half of respondents know that
they could object to retention and secondary use (Table 4).
Another suggestion by several FG-participants was to add
options for types of secondary use on the card, which
could each be consented to or not. Arguments of FG-
participants supportive of an opt-out approach included
that while the consent procedure seems more passive, new

parents are still not obliged to consent. Some FG-
participants considered an opt-out approach easier than
opt-in for the screener. Furthermore, these FG-participants
expected a higher participation rate for secondary use with
this opt-out approach compared to an opt-in approach.

“I think there will be more NDBS available for research
when people don’t have to sign [for permission].”
(F, FG 2)

Some FG-participants supported opt-out when they
would have access to detailed information about second-
ary use of NDBS.

Support for retention
Results from the survey showed 66.1% of the respon-
dents did not object or were not planning to object to
current NDBS retention and secondary use because they
think scientific research is good (Table 5, n = 497). Not
objecting is not associated with socio-economic status
(p = 0.507) or level of education (p = 0.170), but is associ-
ated with knowledge on the current NDBS policy (p =
0.023) (Table 5). FG-participants were not asked if they
objected to retention and secondary use, none of the in-
dividual interviewees objected to retention and second-
ary use.

Retention period
Most survey respondents (n = 493, 65.5%, Table 6), FG-
participants, and interviewees supported longer retention
compared to current retention. Many FG-participants
considered 16 years ideal, based on administrative, ethical,
and legal aspects, such as the child’s autonomy.

“I don’t think you should go over 16 years. Unless the
child would give consent again, but then you will be
in such an administrative hassle. Yes, it will be such
an administrative burden that I don’t think that is
practically feasible.” (F, FG 3)

A frequently asked question by FG-participants and
interviewees was whether longer retention would add
value, because that would determine whether they would
support longer retention. Also interviewees mentioned
uncertainty about the added value, but stressed that the
child should be able to decide at some point in time.

Table 4 Survey outcomes on knowledgea. (n = 753)

Were you aware that… Yes, n (%) No, n (%)

1 …the blood from the heel prick is collected on a paper card, the so-called heel prick card? 719 (95.5) 34 (4.5)

2 …all cards are destroyed after a maximum of 5 years? 208 (27.6) 545 (72.4)

3 …parents can object to the storage of their child’s card for research? 365 (48.5) 388 (51.5)
aFull knowledge was defined as “yes” on all three items, medium knowledge as “yes” on item 1 and item 2 or 3, little knowledge as “yes” on item 1, no
knowledge as “no” on all three items
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“In my opinion, the storage period should be extended
as long as they need it. I have no idea how long the
material remains useful.” - (F, Interview 2)

On the other hand, worries on prolonged retention
were shared in FG, such as unforeseen developments in
politics, legislation and technology.

“The legislation can change and technology goes so
much faster. And if you store something for 16 years,
I have no idea what the world looks in 16 years and
what they will be able to do.” (F, FG 4)

Management of retention
NDBS retention is currently managed and facilitated by
the RIVM, which was supported by FG-participants, in-
terviewees, and half of the survey respondents (50.3%,
n = 410, not shown in Table 5). In FG and interviews
privacy concerns were raised. Most participants did not
consider the current storage as fully anonymous, be-
cause the cards can still be traced through a barcode.
FG-participants voiced worries about cybercrime related
to digital storage of personal data.

“Not that something would happen, but for me
personally, [cybercrime] would be just a very scary
idea. Suppose that one of [my children] has a
disease,[and then] that’s just out in the open, because
you never know when you get it back, sort of say. Once
it’s open and exposed. Yes, it may be that it’s really a
fear and that I see ghosts everywhere or whatever, but
that is why I find this [longer retention and secondary
use] so interesting.” (F, FG 6)

Also in the interviews, some interviewees perceived
risks of leaking of sensitive information from NDBS for
example to insurance companies. A suggested solution
from FG-participants for anonymity and privacy issues
was to add an extra blood spot, which would be stored
separately for anonymous research.

Support for secondary use
Both secondary use for biomedical research to improve
NBS and general public health research were highly sup-
ported by FG-participants, interviewees, and respondents.
The latter scored with a large majority “somewhat good”
or “good” on ‘What do you think of use of the heel prick
card of your child for research that potentially improves

public health but does not benefit you child directly?’ (n =
678, 90.1%, Table 5). Arguments of both FG-participants
and interviewees to support biomedical research included
health benefits and increasing scientific knowledge.

“The moment you have (collected) the blood, do
something with it. If the card is discarded, yes I find it
almost a waste to throw it away. I think as long as the
scientific and medical world might learn from it, and
can achieve something with it, it is always valuable to
use it” - (F, Interview 1)

Alternative purposes for secondary use, such as victim
identification, were generally supported in all research
arms (Table 5), but concerns for privacy were mentioned
when the secondary use was beyond anonymous re-
search. Some FG-participants did not have any concerns,
others showed concerns about DNA-biobanking and
breaching anonymity to enable victim identification and
suggested other available options for identification. Fur-
thermore, FG-participants and interviewees considered
it would be only a small step away from identification of
criminals, which was least favoured (Table 5).

“I would be very unhappy it if someone suddenly
shows up at my door and says, we linked the DNA
of your son’s heel prick card (to a certain crime). […]
What kind of influence has this on our privacy? How
will people judge us when this happens? However, it
depends on why they are looking for someone.” - (F,
Interview 2)

Secondary use can be conducted in research projects
by different organizations. Survey respondents and FG-
participants indicated that they did not fully support sec-
ondary use by companies (Table 5). According to FG-
participants, companies may have ‘wrong intentions’,
such as using the samples solely for commercial
purposes, which was also mentioned by individual
interviewees.

“I think that it [research with NDBS] has to have
healthcare purposes. It is fine if it [NDBS] goes to
anywhere, but it should not be the case that a
company profits commercially and it has no health
benefit” (F, FG 3)

On the other hand, secondary use of NDBS by univer-
sities or governmental organizations that serve public

Table 6 Survey outcomes on retention period. (n = 753)

In the current system of centralized storage and anonymous use, the
NDBS can maximally be stored …
n (%)

1 year 5 years 18 years indefinitely No opinion Other

59 (7.8) 153 (20.3) 115 (15.3) 378 (50.2) 32 (4.2) 16 (2.1)
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health was highly trusted by interviewees, FG-participants
and survey respondents (Table 5). Worries about NDBS
falling into the wrong hands, were also shared. Both FG-
participants and interviewees were concerned about costly
insurance or obtaining insurance at all.

“Insurance companies that, at a certain moment,
when you are twenty-five, tell you that you cannot buy
a house. Like, you get nothing because we already
know about the heel prick card, you do not know it yet,
but we already know that you have a degenerative dis-
ease or something.” - (F, Interview 1)

Current decision-making on secondary use includes a
multidisciplinary committee including a medical, ethical
and patient perspective. Table 3 shows that 76.6% of the
survey respondents trust the decision-making process in
place to result in suitable research projects. Results
showed different degrees of support for parental involve-
ment in the decision process on secondary use. Survey
data showed parents or parent representatives were pre-
ferred by 285 (37.8%) survey respondents, and an inde-
pendent committee including parents, patients,
and experts by 232 (30.8%), while 187 (24.8%) preferred
the current committee. Most FG-participants and inter-
viewees supported some involvement of parents in the
decision-making process on secondary use.

“It seems like a good idea to involve parents [in the
committee]… Not that it (the committee) should
consist of parents only… Parents must also be
included, like you involve them in your research right
now, and they must be well represented…In a careful
manner, so that not everyone could just participate in
the committee and you should not include a hundred
people.” – (F, Interview 4)

“You know, because there are medical doctors,
academics, scientists and patients represented [in the
committee], but ordinary Dutch parents, who know
nothing about it… It is about the blood of their
children. They could ask some critical questions that
trigger further consideration about the possible
consequences or the after-effects. So I think it would
add something to the current committee.” (F, FG 6)

On the other hand, some FG-participants and inter-
viewees were critical of parental involvement because of
time issues, lack of knowledge on NDBS, or overrepre-
sentation of people with negative opinions.

Discussion
The current study aimed to provide insight in new par-
ents’ perspectives on NDBS policy. New parents expressed

needs for easily accessible information, adequate commu-
nication on the retention and (potential) use of NDBS,
clearly described safeguards for privacy, a more active
consent process, regulation for research conducted with
NDBS research, and parental involvement in decisions on
secondary use.
By using sequential mixed methods we were able to

present quantitative data as well as a more in-depth under-
standing of themes. Nonetheless, this study has several
limitations. The survey is not validated and framing of
questions and topics in the survey and in the interviews
sometimes differed due to the difference of the nature of
the research approach. All participants were higher edu-
cated than average, and women were overrepresented.
However, we did succeed to organize interviews and FG in
four different regions in the Netherlands to gather different
perspectives. With the survey we were able to reach a rela-
tively large sample size, while we did not check if respon-
dents took the survey twice, we consider that a low risk
due to the length of the survey and the need to fill out per-
sonal details to enrol in the raffle for the voucher. Both in-
terviews and FG achieved data saturation.
New parents are generally not very familiar with reten-

tion and secondary use of NDBS [21]. While information
on retention and secondary use is available, it is not al-
ways perceived as transparent. Bombard et al. (2012)
emphasized it is especially of great importance to im-
prove transparency about retention and secondary use of
NDBS towards the public [30]. To improve transparency
Nordfalk and Ekstrøm (2019) performed a scoping study
on the frequency and purpose of secondary use of NDBS
in Denmark [31]. Rothwell et al. (2018) performed an
international scoping review on the number, types, and
designs of research using NDBS [32]. A similar study
might contribute to improving transparency in the
Netherlands1 and other countries or regions.
Other studies found distrust in authorities because

participants believed that the government would store
the NDBS longer than was communicated [22, 30, 33],
but our study found a high trust in the RIVM to man-
age the NDBS and in academic organizations to con-
duct NDBS research. This high level of trust might
contribute to the low percentage of Dutch parents who
object to retention of their child’s NDBS for secondary
use, which was 5.3% in 2017 [10]. Nonetheless, we
found that participants did not consider current reten-
tion and secondary use of NDBS as fully anonymous, in
line with perceived privacy risks reported by Botkin et
al. [21]. These worries were especially expressed with
respect to cybercrime against government systems.
Despite the perceived risks, participants did perceive
benefits of secondary uses of NDBS from a public
health perspective, which is in line with previous stud-
ies pointing towards altruism [6, 21, 30, 34].
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Engaging parents in decision-making has been discussed
by several authors [18, 19, 35, 36]. Douglas et al. (2012)
have also highlighted that parental and public involvement
in research practices could improve research support in
this area [11]. Our study participants have also expressed
support for some form of parental involvement concern-
ing secondary use. While approaches such as democratic
dialogue techniques or adaptive governance seem success-
ful [35, 37], difficulty remains to translate public deliber-
ation into policy [18, 36]. Questions on translating
outcomes of public engagement to policy remain
undecided, for example regarding the form and level of in-
volvement, and balance with other stakeholder involve-
ment in general. While parental involvement is a
challenge, our study is an example of making parents’
views available for NDBS policy.

Conclusions
Our study contributes to parental involvement regarding
NDBS policy. As such it contributes to including paren-
tal perspectives in the current policy discussion on lon-
ger retention. Our study shows that prolonged retention
could be a feasible option in the Netherlands if several
prerequisites are met.2 Based on our results and other
studies, an important prerequisite is transparent infor-
mation for parents. Therefore, implementation studies
involving parents are needed to design optimal timing,
content, and approach towards informing new parents
and obtaining informed consent [38].

Endnotes
1Since 2018 RIVM lists the studies that have been or

are being performed using Dutch NDBS publicly access-
ible on their website.

2In 2018 RIVM has designed and put in practice a pol-
icy that allows prolonged retention of a child’s NDBS up
to 16 years on parents’ request. The policy has been
initiated with the support of pediatricians and patient as-
sociations and is in line with results of this study.

Additional files

Additional file 1: Interview guide for the focus groups, consisting of an
agenda for the focus groups and scenarios. (PDF 178 kb)

Additional file 2: Interview guide for the individual interviews, consisting
of the topics for the individual interviews. (PDF 295 kb)

Additional file 3: Coding list of the codes used for the focus groups
and individual interviews. (PDF 193 kb)

Abbreviations
FG: Focus groups; NBS: Neonatal bloodspot screening; NDBS: Neonatal dried
bloodspots; RIVM: Dutch National Institute for Public Health and the Environment

Acknowledgements
We would like to thank all participants and the professionals that assisted us
in recruiting participants.

Authors’ contributions
MEJ conceptualized and designed the study, coordinated and supervised data
collection, drafted the manuscript, and reviewed and revised the manuscript.
LJMvdB designed data collection for the interviews, FG, collected data, and
reviewed and revised the manuscript. M-LH designed the study, and reviewed
and revised the manuscript. MJH and MMJS designed data collection for the
interviews, FG, collected data, carried out the initial analyses, and reviewed
and revised the manuscript. CMWD conceptualized the study, designed data
collection for the survey, and reviewed and revised the manuscript. CGvE
conceptualized the study, designed data collection for the survey, supervised
data collection and reviewed and revised the manuscript. All authors approved
the final manuscript as submitted.

Funding
None.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Ethics approval and consent to participate
The Medical Ethical Committee of VU University Medical Centre Amsterdam
approved the study documents (survey, interview guideline, focus group
guideline, participant letter, informed consent form) and decided that this study
is not subject to the Medical Research Involving Human Subjects Act (WMO)
(reference A2011.040 and A2017.141), waiving further ethical evaluation. All focus
group and interview participants were informed and gave written informed
consent prior to participation, either on location (focus group participants) or
through printing, signing, and scanning the informed consent form (interviews).

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details
1Amsterdam UMC, Vrije Universiteit Amsterdam, Department of Clinical
Genetics and Amsterdam Public Health research institute, Section
Community Genetics, de Boelelaan 1117, Amsterdam, the Netherlands.
2National Institute for Public Health and the Environment (RIVM), Centre for
Health Protection, Postbus 1, Bilthoven 3720 BA, the Netherlands. 3National
Institute for Public Health and the Environment (RIVM), Centre for Population
Screening, Postbus 1, Bilthoven 3720 BA, the Netherlands. 4Department of
Science and Technology Studies, Faculty of Sciences, York University, 307
Bethune College, 4700 Keele St, Toronto, ON M3J 1P3, Canada.

Received: 26 March 2019 Accepted: 19 June 2019

References
1. Therrell BL, Padilla CD, Loeber JG, Kneisser I, Saadallah A, Borrajo GJ, et al.

Current status of newborn screening worldwide: 2015. Semin Perinatol.
2015;39(3):171–87.

2. Wilson JMG, Jungner G. Principles and practice of screening for disease. Bull
WHO; 1968. p. 281–393.

3. Jansen ME, Metternick-Jones SC, Lister KJ. International differences in the
evaluation of conditions for newborn bloodspot screening: a review of
scientific literature and policy documents. Eur J Hum Genet. 2016;25(1):10–6.

4. Buse K, Mays N, Walt G. Making health policy: McGraw-Hill Education (UK); 2012.
5. Grosse SD, Boyle CA, Kenneson A, Khoury MJ, Wilfond BS. From public

health emergency to public health service: the implications of evolving
criteria for newborn screening panels. Pediatrics. 2006;117(3):923–9.

6. Botkin JR, Goldenberg AJ, Rothwell E, Anderson RA, Lewis MH. Retention
and research use of residual newborn screening bloodspots. Pediatrics.
2013;131(1):120–7.

7. Preslan ED, Mathews DJ. A comparative analysis of the governance and use
of residual dried blood spots from state newborn screening programs and
neonatal biobanks. J Empir Res Hum Res Ethics. 2013;8(3):22–33.

Jansen et al. BMC Pediatrics          (2019) 19:230 Page 10 of 11

https://doi.org/10.1186/s12887-019-1590-8
https://doi.org/10.1186/s12887-019-1590-8
https://doi.org/10.1186/s12887-019-1590-8


8. Rothwell E, Anderson R, Botkin J. Policy issues and stakeholder concerns
regarding the storage and use of residual newborn dried blood samples for
research. Policy Polit Nurs Pract. 2010;11(1):5–12.

9. Waldo A. The Texas newborn bloodspot saga has reached a sad—and
preventable—conclusion. Genomics Law Rep. 2010;16:1–45.

10. TNO. The newborn blood spot screening in the Netherlands monitor 2017.
Available from: https://www.rivm.nl/documenten/newborn-blood-spot-
screening-in-netherlands-monitor-2017.

11. Douglas C, van El C, Radstake M, van Teeffelen S, Cornel MC. The politics of
representation in the governance of emergent ‘secondary use’ biobanks:
the case of dried blood spot cards in the Netherlands. Stud Ethics Law
Technol. 2012;6(1).

12. FBG. Overleg met Programmacommissie Neonatale Hielprikscreening:
Hielprikkaartjes: Forum Biotechnologie en Genetica; 2010. p. 3–4. Available
from: http://docplayer.nl/27494349-Nieuwsbulletin-jaaroverzicht-van-de-
voorzitter-januari-2012-jaargang-10-nummer-1.html.

13. Marijnissen H. Komt er toch een DNA-bank?: Trouw De Verdieping; 2015.
Available from: https://www.trouw.nl/nieuws/komt-er-toch-een-dna-bank~
b37f5a0d/.

14. Snijdewind IJ, van Kampen JJ, Fraaij PL, van der Ende ME, Osterhaus AD,
Gruters RA. Current and future applications of dried blood spots in viral
disease management. Antivir Res. 2012;93(3):309–21.

15. RIVM. Nader gebruik hielprikmateriaal 2017. Available from: http://www.rivm.
nl/Onderwerpen/H/Hielprik_voor_professionals/Nader_gebruik_
hielprikmateriaal.

16. van Teeffelen SR, Douglas CM, van El CG, Weinreich SS, Henneman L,
Radstake M, et al. Mothers’ views on longer storage of neonatal dried
blood spots for specific secondary uses. Public Health Genomics. 2016;
19(1):25–33.

17. Loeber JG, van El CG. Veertig jaar hielprikscreening in Nederland. Houten:
Prelum; 2014.

18. Avard D, Grégoire G, Jean S. Involving the public in public health genomics:
a review of guidelines and policy statements. GenEdit. 2008;6(1):1–9.

19. Degeling C, Carter SM, Rychetnik L. Which public and why deliberate?–a
scoping review of public deliberation in public health and health policy
research. Soc Sci Med. 2015;131:114–21.

20. Li KK, Abelson J, Giacomini M, Contandriopoulos D. Conceptualizing the
use of public involvement in health policy decision-making. Soc Sci
Med. 2015;138:14–21.

21. Botkin JR, Rothwell E, Anderson RA, Goldenberg A, Kuppermann M, Dolan
SM, et al. What parents want to know about the storage and use of residual
newborn bloodspots. Am J Med Genet A. 2014;164(11):2739–44.

22. Cunningham S, O’Doherty KC, Sénécal K, Secko D, Avard D. Public concerns
regarding the storage and secondary uses of residual newborn bloodspots:
an analysis of print media, legal cases, and public engagement activities. J
Community Genet. 2015;6(2):117–28.

23. Duquette D, Rafferty A, Fussman C, Gehring J, Meyer S, Bach J. Public
support for the use of newborn screening dried blood spots in health
research. Public Health Genomics. 2011;14(3):143–52.

24. Tarini BA, Goldenberg A, Singer D, Clark S, Butchart A, Davis M. Not without
my permission: parents’ willingness to permit use of newborn screening
samples for research. Public Health Genomics. 2010;13(3):125–30.

25. Morgan DL. Focus groups as qualitative research. 2nd ed. Thousand Oaks:
Sage Publications Inc; 1996.

26. Renold E. Building Research Capacity. vol. 3. Using vignettes in qualitative
research. Cardiff University: Cardiff; 2002.

27. Feise RJ. Do multiple outcome measures require p-value adjustment? BMC
Med Res Methodol. 2002;2(1):8.

28. Boeije H. Methoden en technieken van kwalitatieve analyse. Analyseren in
kwalitatief onderzoek: Denken en doen [methods and techniques of
qualitative analysis: qualitative research analysis: concepts and application].
Amsterdam: Boom Onderwijs; 2005. p. 84–120.

29. RIVM. Screening tests for newborn babies: Heel prick test, Hearing test 2013.
Available from: http://www.rivm.nl/sites/default/files/2019-02/
Screeningen%20bij%20pasgeborenen%20%28Engels%20-%20English%29.pdf.

30. Bombard Y, Miller FA, Hayeems RZ, Carroll JC, Avard D, Wilson BJ, et al.
Citizens’ values regarding research with stored samples from newborn
screening in Canada. Pediatrics. 2012;129(2):239–47.

31. Nordfalk F, Ekstrøm CT. Newborn dried blood spot samples in Denmark: the
hidden figures of secondary use and research participation. Eur J Hum
Genet. 2019;27(2):203.

32. Rothwell E, Johnson E, Riches N, Botkin JR. Secondary research uses of residual
newborn screening dried bloodspots: a scoping review. Genet Med. 2018.

33. Botkin JR, Rothwell E, Anderson R, Stark L, Goldenberg A, Lewis M, et al.
Public attitudes regarding the use of residual newborn screening specimens
for research. Pediatrics. 2012. https://doi.org/10.1542/peds.2011-0970.

34. Rothwell E, Anderson R, Goldenberg A, Lewis MH, Stark L, Burbank M, et al.
Assessing public attitudes on the retention and use of residual newborn
screening blood samples: a focus group study. Soc Sci Med. 2012;74(8):1305–9.

35. Molster C, Maxwell S, Youngs L, Kyne G, Hope F, Dawkins H, et al. Blueprint
for a deliberative public forum on biobanking policy: were theoretical
principles achievable in practice? Health Expect. 2013;16(2):211–24.

36. O’Doherty KC, Hawkins A. Structuring public engagement for effective input
in policy development on human tissue biobanking. Public Health
Genomics. 2010;13(4):197–206.

37. Douglas CM, van El CG, Faulkner A, Cornel MC. Governing biological
material at the intersection of care and research: the use of dried blood
spots for biobanking. Croat Med J. 2012;53(4):390.

38. Charles T, Pitt J, Halliday J, Amor DJ. Implementation of written consent for
newborn screening in Victoria, Australia. J Paediatr Child Health. 2014;50(5):
399–404.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Jansen et al. BMC Pediatrics          (2019) 19:230 Page 11 of 11

https://www.rivm.nl/documenten/newborn-blood-spot-screening-in-netherlands-monitor-2017
https://www.rivm.nl/documenten/newborn-blood-spot-screening-in-netherlands-monitor-2017
http://docplayer.nl/27494349-Nieuwsbulletin-jaaroverzicht-van-de-voorzitter-januari-2012-jaargang-10-nummer-1.html
http://docplayer.nl/27494349-Nieuwsbulletin-jaaroverzicht-van-de-voorzitter-januari-2012-jaargang-10-nummer-1.html
https://www.trouw.nl/nieuws/komt-er-toch-een-dna-bank~b37f5a0d/
https://www.trouw.nl/nieuws/komt-er-toch-een-dna-bank~b37f5a0d/
http://www.rivm.nl/Onderwerpen/H/Hielprik_voor_professionals/Nader_gebruik_hielprikmateriaal
http://www.rivm.nl/Onderwerpen/H/Hielprik_voor_professionals/Nader_gebruik_hielprikmateriaal
http://www.rivm.nl/Onderwerpen/H/Hielprik_voor_professionals/Nader_gebruik_hielprikmateriaal
http://www.rivm.nl/sites/default/files/2019-02/Screeningen%20bij%20pasgeborenen%20%28Engels%20-%20English%29.pdf
http://www.rivm.nl/sites/default/files/2019-02/Screeningen%20bij%20pasgeborenen%20%28Engels%20-%20English%29.pdf
https://doi.org/10.1542/peds.2011-0970

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Study population
	Data collection
	Data analysis

	Results
	Parental information on retention and secondary use
	Content of parental information
	Timing of information

	Obtaining consent
	Informed consent approach

	Support for retention
	Retention period
	Management of retention

	Support for secondary use

	Discussion
	Conclusions
	Since 2018 RIVM lists the studies that have been or are being performed using Dutch NDBS publicly accessible on their website.
	Additional files
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

