
HEALTH TECHNOLOGY ASSESSMENT
VOLUME 21 ISSUE 55 OCTOBER 2017

ISSN 1366-5278

DOI 10.3310/hta21550

Provision of information about newborn  
screening antenatally: a sequential exploratory  
mixed-methods project

Fiona Ulph, Stuart Wright, Nimarta Dharni, Katherine Payne,  
Rebecca Bennett, Stephen Roberts, Kieran Walshe and Tina Lavender





Provision of information about newborn
screening antenatally: a sequential
exploratory mixed-methods project

Fiona Ulph,1* Stuart Wright,2 Nimarta Dharni,1

Katherine Payne,2 Rebecca Bennett,3

Stephen Roberts,2 Kieran Walshe4 and Tina Lavender5

1Division of Mental Health and Psychology, School of Health Sciences, Faculty of
Biology, Medicine and Health, University of Manchester, Manchester, UK

2Division of Population Health, Health Services Research and Primary Care,
School of Health Sciences, Faculty of Biology, Medicine and Health, University of
Manchester, Manchester, UK

3School of Law, University of Manchester, Manchester, UK
4Alliance Manchester Business School, University of Manchester, Manchester, UK
5Division of Nursing, Midwifery and Social Work, School of Health Sciences,
Faculty of Biology, Medicine and Health, University of Manchester,
Manchester, UK

*Corresponding author

Declared competing interests of authors: none

Published October 2017
DOI: 10.3310/hta21550

This report should be referenced as follows:

Ulph F, Wright S, Dharni N, Payne K, Bennett R, Roberts S, et al. Provision of information about

newborn screening antenatally: a sequential exploratory mixed-methods project. Health Technol
Assess 2017;21(55).

Health Technology Assessment is indexed and abstracted in Index Medicus/MEDLINE, Excerpta
Medica/EMBASE, Science Citation Index Expanded (SciSearch®) and Current Contents®/
Clinical Medicine.





Health Technology Assessment HTA/HTA TAR

ISSN 1366-5278 (Print)

ISSN 2046-4924 (Online)

Impact factor: 4.236

Health Technology Assessment is indexed in MEDLINE, CINAHL, EMBASE, The Cochrane Library and the Clarivate Analytics Science
Citation Index.

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).

Editorial contact: journals.library@nihr.ac.uk

The full HTA archive is freely available to view online at www.journalslibrary.nihr.ac.uk/hta. Print-on-demand copies can be purchased from the
report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk

Criteria for inclusion in the Health Technology Assessment journal
Reports are published in Health Technology Assessment (HTA) if (1) they have resulted from work for the HTA programme, and (2) they
are of a sufficiently high scientific quality as assessed by the reviewers and editors.

Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search appraisal and synthesis methods (to
minimise biases and random errors) would, in theory, permit the replication of the review by others.

HTA programme
The HTA programme, part of the National Institute for Health Research (NIHR), was set up in 1993. It produces high-quality research
information on the effectiveness, costs and broader impact of health technologies for those who use, manage and provide care in the NHS.
‘Health technologies’ are broadly defined as all interventions used to promote health, prevent and treat disease, and improve rehabilitation
and long-term care.

The journal is indexed in NHS Evidence via its abstracts included in MEDLINE and its Technology Assessment Reports inform National Institute
for Health and Care Excellence (NICE) guidance. HTA research is also an important source of evidence for National Screening Committee (NSC)
policy decisions.

For more information about the HTA programme please visit the website: http://www.nets.nihr.ac.uk/programmes/hta

This report
The research reported in this issue of the journal was funded by the HTA programme as project number 11/62/02. The contractual start date
was in May 2013. The draft report began editorial review in March 2016 and was accepted for publication in January 2017. The authors have
been wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The HTA editors and publisher have
tried to ensure the accuracy of the authors’ report and would like to thank the reviewers for their constructive comments on the draft
document. However, they do not accept liability for damages or losses arising from material published in this report.

This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed by
authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, NETSCC, the HTA programme
or the Department of Health. If there are verbatim quotations included in this publication the views and opinions expressed by the
interviewees are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, NETSCC, the HTA
programme or the Department of Health.

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Ulph et al. under the terms of a commissioning
contract issued by the Secretary of State for Health. This issue may be freely reproduced for the purposes of private research and
study and extracts (or indeed, the full report) may be included in professional journals provided that suitable acknowledgement
is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre,
Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).



Editor-in-Chief

Health Technology Assessment 

NIHR Journals Library

Professor Tom Walley Director, NIHR Evaluation, Trials and Studies and Director of the EME Programme, UK

NIHR Journals Library Editors

Editor-in-Chief

Professor Hywel Williams Director, HTA Programme, UK and Foundation Professor and Co-Director of the
Centre of Evidence-Based Dermatology, University of Nottingham, UK

Professor Ken Stein  Chair of HTA and EME Editorial Board and Professor of Public Health, 
University of Exeter Medical School, UK

Professor Andrée Le May  Chair of NIHR Journals Library Editorial Group (HS&DR, PGfAR, PHR journals)

Dr Martin Ashton-Key  Consultant in Public Health Medicine/Consultant Advisor, NETSCC, UK

Professor Matthias Beck  Chair in Public Sector Management and Subject Leader (Management Group),  
Queen’s University Management School, Queen’s University Belfast, UK

Dr Tessa Crilly  Director, Crystal Blue Consulting Ltd, UK

Dr Eugenia Cronin  Senior Scientific Advisor, Wessex Institute, UK

Dr Peter Davidson  Director of the NIHR Dissemination Centre, University of Southampton, UK

Ms Tara Lamont  Scientific Advisor, NETSCC, UK

Dr Catriona McDaid  Senior Research Fellow, York Trials Unit, Department of Health Sciences, 
University of York, UK 

Professor William McGuire  Professor of Child Health, Hull York Medical School, University of York, UK

Professor Geoffrey Meads  Professor of Wellbeing Research, University of Winchester, UK

Professor John Norrie  Chair in Medical Statistics, University of Edinburgh, UK

Professor John Powell  Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK

Professor James Raftery  Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine, 
University of Southampton, UK

Dr Rob Riemsma  Reviews Manager, Kleijnen Systematic Reviews Ltd, UK

Professor Helen Roberts  Professor of Child Health Research, UCL Institute of Child Health, UK

Professor Jonathan Ross  Professor of Sexual Health and HIV, University Hospital Birmingham, UK

Professor Helen Snooks  Professor of Health Services Research, Institute of Life Science, College of Medicine, 
Swansea University, UK

Professor Jim Thornton  Professor of Obstetrics and Gynaecology, Faculty of Medicine and Health Sciences,  
University of Nottingham, UK

Professor Martin Underwood  Director, Warwick Clinical Trials Unit, Warwick Medical School,
University of Warwick, UK

Please visit the website for a list of members of the NIHR Journals Library Board: 
www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact:  journals.library@nihr.ac.uk

NIHR Journals Library www.journalslibrary.nihr.ac.uk



Abstract
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Background: Participation in the UK Newborn Bloodspot Screening Programme (NBSP) requires parental
consent but concerns exist about whether or not this happens in practice and the best methods and timing
to obtain consent at reasonable cost.

Objectives: To collate all possible modes of prescreening communication and consent for newborn
(neonatal) screening (NBS); examine midwives’, screening professionals’ and users’ views about the feasibility,
efficiency and impact on understanding of each; measure midwives’ and parents’ preferences for information
provision; and identify key drivers of cost-effectiveness for alternative modes of information provision.

Design: Six study designs were used: (1) realist review – to generate alternative communication and consent
models; (2) qualitative interviews with parents and health professionals – to examine the implications of
current practice for understanding and views on alternative models; (3) survey and observation of midwives –
to establish current costs; (4) stated preference surveys with midwives, parents and potential future parents –
to establish preferences for information provision; (5) economic analysis – to identify cost-effectiveness drivers
of alternative models; and (6) stakeholder validation focus groups and interviews – to examine the
acceptability, views and broader impact of alternative communication and consent models.

Setting: Providers and users of NBS in England.

Participants: Study 2: 45 parents and 37 health professionals; study 3: 22 midwives and eight
observations; study 4: 705 adults aged 18–45 years and 134 midwives; and study 6: 12 health-care
professionals and five parents.

Results: The realist review identified low parental knowledge and evidence of coercive consent practices.
Interview, focus group and stated preference data suggested a preference for full information, with some
valuing this more than choice. Health professionals preferred informed choice models but parents and
health professionals queried whether or not current consent was fully informed. Barriers to using leaflets
effectively were highlighted. All studies indicated that a ‘personalised’ approach to NBS communication,
allowing parents to select the mode and level of information suited to their learning needs, could have
added value. A personalised approach should rely on midwife communication and should occur in the
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third trimester. Overall awareness was identified as requiring improvement. Starting NBS communication by
alerting parents that they have a choice to make and telling them that samples could be stored are both
likely to enhance engagement. The methods of information provision and maternal anxiety causing
additional visits to health-care professionals were the drivers of relative cost-effectiveness. Lack of data
to populate an economic analysis, confirmed by value of information analysis, indicated a need for
further research.

Limitations: There are some limitations with regard to the range of participants used in studies 2 and 3
and so caution should be exercised when interpreting some of the results.

Conclusions: This project highlighted the importance of focusing on information receipt and identified key
communication barriers. Health professionals strongly preferred informed consent, which parents endorsed
if they were made aware of sample storage. Uniform models of information provision were perceived as
ineffective. A choice of information provision was supported by health professionals and parents, which
both enhances cost-effectiveness and improves engagement, understanding and the validity of consent.
Remaining uncertainties suggest that more research is needed before new communication modes are
introduced into practice. Future research should measure the impact of the suggested practice changes
(informing in third trimester, information toolkits, changed role of midwife).

Trial registration: Current Controlled Trials ISRCTN70227207.

Funding: This project was funded by the NIHR Health Technology Assessment programme and will be
published in full in Health Technology Assessment; Vol. 21, No. 55. See the NIHR Journals Library website
for further project information.
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Glossary

False positive Some women are told that tests have shown that their baby may have a problem.
If further tests then show that this is not the case, that result is called a false positive.

National Screening Committee The UK National Screening Committee is a national advisory body that
makes recommendations about screening for the Department of Health.

Newborn Bloodspot Screening Programme The Newborn Bloodspot Screening Programme’s overall
objective is the assurance of high-quality screening services for babies and their parents.

Newborn (neonatal) screening A public health screening programme to screen newborn children for
the presence of certain metabolic or genetic conditions. Screening is carried out within days of birth to
identify infants at increased risk of specific genetic or endocrine disorders so that treatment can begin as
soon as possible. When a newborn screening result is ‘out of the expected range’, further diagnostic
testing is usually required to confirm or specify the results.

Positive result A positive result is a result which shows that the child does have (or is likely to have) the
condition that is tested for. Sometimes people will say that the child is affected.

Royal College of Midwives The Royal College of Midwives is the only professional organisation and
trade union dedicated to serving midwifery and the whole midwifery team, providing workplace advice
and support, professional and clinical guidance and information, and learning opportunities, including a
broad range of events, conferences and online resources.
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Plain English summary

We looked at how to tell parents about newborn bloodspot screening in their baby. We considered
whether parents should choose if screening happens or whether it could be carried out routinely in

all babies without asking. Using published research we created a list of all of the ways that parents can be
given information about screening. Through interviews and surveys we looked at parents’ and midwives’
preferences and opinions. We also considered the costs of giving information in different ways. We
found that:

l Parents and health professionals both thought that parents should be fully informed before bloodspot
screening is carried out.

l Both groups thought that this was not currently happening. Published research supports this opinion.
l Changes to increase parents’ understanding and ability to make a real choice could be achieved

without increasing midwife workload. Group appointments were supported as a way to enable
midwives to spend longer explaining about screening without adding to their overall workload.

l To be useful, information must be provided before the baby is born, in the final 3 months
of pregnancy.

l Both groups rejected the idea that everyone should receive information in the same way. Both groups
wanted parents to be able to select from a range of materials and levels of information.

l Parents especially need to know that screening is optional and that samples are stored.
l Asking parents to indicate their preferences during late pregnancy was popular with parents

and midwives.

These suggestions appear to be more cost-effective than current practice. We suggest that future research
should measure the impact of putting these changes into practice.
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Scientific summary

Background

Newborn (neonatal) bloodspot screening (NBS) involves collecting a blood sample from a newborn baby
aged between 5 and 8 days. In England, NBS is introduced to parents as a recommended routine screen for
nine conditions, but assumes an informed consent model. Ensuring that parents are adequately informed is
the role of midwives, supported by a screening booklet. NBS communication and consent processes are
complex and there is no evidence-based standardised model. There is, however, increasing appreciation of
the centrality of communication in ensuring that the maximum benefits of NBS are realised, while reducing
potential harms. Specifically, there is a recognised need to inform parents prior to screening, preferably
antenatally. However, NBS information represents one of the largest volumes of screening information that
people might assimilate during their lifetime. The need for effective communication has increased as a result
of an expansion in the number of conditions screened for in NBS panels, including those for which there are
less clear treatment benefits. The additional cost of expanded NBS, potentially requiring extra input from
midwives and removing them from other duties, needs to be worth the potential benefits for parents and
babies. These benefits may include both health and non-health benefits, such as the value of additional
information per se that comes from screening results and the avoidance of distress if parents are prepared
for screening. At present there is insufficient evidence to effectively design a comparison study of alternative
communication models suitable for NBS.

Aims and objectives

This study aimed to determine service providers’ and users’ views about the feasibility, cost, efficiency,
impact on understanding and the consent process of current practice and preferences for alternative
methods of conveying information antenatally in a Newborn Bloodspot Screening Programme (NBSP).

The study had nine objectives:

1. collate the characteristics of potential alternative communication and consent models for NBS
2. explore how providers and users envisage that information given antenatally can best meet the

challenge of effectively and efficiently providing parents with sufficient understanding of an
extended NBSP

3. examine parents’ understanding and experiences of NBS communication to draw inferences regarding
best practice within extended NBS

4. establish the resource use and costs associated with the current practice of providing NBS information
5. examine the preferences of midwives and current and future parents with regard to information

provision in a NBSP
6. establish the key parameters affecting the cost-effectiveness of new modes of information provision

compared with the current practice of information provision in a NBSP
7. outline the key uncertainties in the current evidence base and quantify the value of future research for

evaluating the effectiveness and cost-effectiveness of providing NBS information
8. explore providers’ and users’ views on the study suggestions, focusing on acceptability, broader impact,

effectiveness, efficiency and parent understanding
9. establish how generalisable the study findings are across conditions screened for in the NBSP.
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Methods

A realist review and in-depth qualitative interviews were used to generate alternative communication and
consent models informed by international evidence and health professionals’ and parents’ experiences.
A telephone survey and an observation study were used to identify the resources used in, and costs related
to, current practice. A stated preference survey was used to quantify preferences for information provision
within a NBSP. An early model-based economic analysis was used to identify the key drivers of the relative
cost-effectiveness of potential modes of information provision and the value of future research. Focus
groups were then used to explore the implications of the project findings from the viewpoint of parents,
service providers and key stakeholders.

Results

Study 1
Key concepts within an analytical framework of consent, which followed the dominant autonomous
authorisation model, were relevant information, understanding, retention, intention, intellectual capacity
and not being coerced. Empirical studies (n = 47) within the NBS communication and consent literature
were synthesised into this framework. Literature prominently focused on relevant information and that
parents should not be coerced, with a paucity of evidence about understanding and retention and an
absence of data to inform intellectual capacity and intention. Questions were raised about whether or not
autonomous authorisation is a suitable model for NBS. There was no evidence supporting a uniform
effective communication model but key elements were that the timing of communication is pivotal, with
post-birth communication being particularly ineffective; health professional communication is preferred and
more effective, but this could in part be because of serious current limitations with alternative modes of
information provision; and consensus on key topics is achievable, but parent selection of both the level of
information and the mode of information is desirable and likely to be more effective. A pre-interview
tool was produced from this review to help understand the views of interviewees about alternative
communication and consent models.

Study 2
Interviews with 45 parents and 37 health professionals representing midwives and NBS co-ordinators found
that parents wanted NBS information ‘drip fed’ throughout pregnancy. All interviewees thought that
36 weeks’ gestation was a key time when information on the child became relevant. Post-birth reminders
were needed, but all agreed that new information should not be given then. Both groups favoured tailored
‘personalised’ information to suit individuals’ learning and information needs, with parents choosing the
format suitable for them (‘parent led’). Applications (apps) and websites were favoured by parents if they
contained general pregnancy information in the early postnatal period. Parents supported the use of e-mail
and text notifications and clinic television to remind them to engage with NBS information, highlighting
an opportunity for the NBSP to use current technological routes that parents use for gathering other
information. Both samples thought that antenatal classes and leaflets were useful for subgroups of parents.
All parents saw a brief discussion with a midwife as being essential for introducing screening and
signposting the range of information resources available.

Most parents whose child had been screened felt that screening had not been presented to them as a
choice. However, most were happy for midwives to assume their consent if they were adequately
informed. Midwives also thought that it was important that parents were fully informed; however, they
acknowledged that it was difficult to obtain true informed consent in practice.

Most parents had a very low awareness of NBS even after screening. Most parents, with the exception
of participants in the medical profession, lacked knowledge about the conditions being screened for, prior
to and after screening had taken place. Furthermore, many parents did not fully understand why their
child had been screened. Often, their understanding of information had not been checked prior to NBS.
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Parents repeatedly stated that they had not realised how serious NBS outcomes could be and compared
this with the higher levels of knowledge that they had for other screening that occurs antenatally. Parents
felt that their lack of awareness of NBS and engagement with NBS information was because NBS was
presented to them as a routine part of care, because of the inappropriate timing of information provision
and because NBS information was provided along with large amounts of information about other health
initiatives or other promotional materials. Parents and midwives had concerns that mothers whose first
language was not English were not receiving information in their primary language. These data suggest
the need to optimise information provision timing to ensure that communication is effective, make parents
aware of the relevance of NBS information, ensure that information is accessible in multiple formats and
levels, and ensure that parents are aware that screening is optional and not part of routine care.

Study 3
This study identified the key items of resource use and potential cost drivers in current practice using the
perspective of NHS England. The time frame for the analysis started from the time of initial information
provision to the time at which informed consent was obtained. Using the data collated from the telephone
interviews (22 midwives) and observation study (nine observations), the estimated expected cost per parent
of NBS information provision was £17.65. This can be extrapolated to a total cost of £11,675,404 to NHS
England per annum, using the estimated number of babies born in 2014. There is likely to be significant
uncertainty in this estimate of the cost of information provision in NBS using the current approach of
information provision by midwives with the support of leaflets.

Study 4
A hybrid stated preference study using a linked conjoint analysis–discrete choice experiment quantified the
preferences of samples of the general public representing the views of current and potential future parents
and midwives for information provision in NBS in England. Parents’ and midwives’ preferences relating to
NBS information provision differed from current practice. Realignment of information provision to match
these preferences could help improve parents’ ability to make screening decisions and help midwives focus
what information is provided. These data suggested that one potential NBS communication model may be
for midwives to provide information verbally after the 20-week scan.

Study 5
A systematic review of published economic evaluations of NBS identified that information provision
costs and the effect of poor information provision on parents are rarely included in evaluations. An early
model-based economic analysis examined what resource use, costs and outcomes may be affected when
using modes of information provision in the context of national NBS. A decision tree compared two new
information provision modes with two types of current practice, reflecting how information is currently
provided and how information should be provided if current information provision guidelines are followed.
The economic analysis assumed the perspective of a health-care system and reflected information provision
to the mother from when the baby is conceived up until the final NBS result is received. Because of a
paucity of data to populate the model, the absolute expected costs and benefits from the economic
analysis should be interpreted with caution. This analysis indicated the relevant items of resource use, costs
and outcomes that are likely to influence the relative cost-effectiveness of different information provision
modes and suggested that further research would be of value.

Study 6
The stakeholder consultation study involved 12 health professionals and five parents, who participated in
focus groups and telephone interviews. Parent and health professional views were largely in agreement.
Both groups were highly supportive of an ‘information tool kit’ to personalise information provision and of
focusing health professional communication in the last trimester. A tool to enable midwives to highlight
changes in screening since a previous pregnancy was supported. This approach was seen as a more
effective way of ensuring parent understanding and use of midwives’ time. Parents withdrew support for
mandatory screening once they were aware of bloodspot storage. They also highlighted how receiving key
NBS information after screening has occurred can erode trust and the public view of NBS.
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A sample consisting of midwives, senior members of the Royal College of Midwives, representatives of the
cystic fibrosis screening programme, a NBS laboratory director and a parent of a child identified as a sickle
cell carrier was used to explore the potential generalisability of the study findings. The data suggested that
the communication and consent challenges were not condition specific. The findings also highlighted the
potential impact of parents not being aware that their child could be identified as a carrier and yet the low
priority health professionals gave conveying this message.

Conclusion

The novel findings from this study have resulted in further understanding of NBS communication and
consent. The cost of providing information across England using the current approach was estimated to be
£11,675,404 per annum, representing a substantial cost relative to the current estimation of NBS costs.
Service providers and users questioned whether or not the goals of communication, to prepare parents
and to gain informed consent, are currently being achieved. These goals do appear attainable, however,
with the findings suggesting a preference for a personalised approach to NBS information provision, with
information and consent prioritised in the third trimester.

Implications for health care

l Given the variation in parents’ information needs and opinions on how best to receive information,
there is a need to develop a personalised approach to information provision including formats that
include core topics but enable parents to seek different levels of detail.

l Midwives should focus on checking parents’ understanding rather than being the sole providers
of information.

l Increased NBS awareness, specifically that parents are expected to make a decision, was desired and
could be achieved through a number of mechanisms that parents already use to gain information.

l The timing of information provision was identified as one of the most influential factors determining its
effectiveness. Information provision after birth is particularly ineffective. The third trimester was a key
time for information assimilation.

l Although midwives are not currently allowed to distribute any advertising materials, it was clear that
parents felt that the health information given in pregnancy often has to compete with marketing
information for their attention. Parents wanted guidance on what information to attend to and wanted
important health information to be clearly marked.

l Despite translated materials being available, midwives and parents raised concerns about the quality of
information provision for women who do not speak English as their first language.

l Information was valued by some more than choice, with parents generally supporting mandatory or
assumed consent. However, health professionals preferred informed consent, as did parents who
became aware of the storage of samples.

l Currently, messages about false-positive results were undervalued by health professionals and seldom
given, while the potential for carrier results was not seen to be discussed in the observation study.
Yet preparedness for these events can limit psychological distress and the need for specialist service
use. Designing NBS information around recipients’ information needs across the screening pathway,
rather than focusing on consent, may enhance effectiveness.

Recommendations for research

l The development and robust evaluation of an information tool kit to provide a personalised approach
to information provision in NBS through a trial of the personalisation mechanism and ‘information tool
kit’ offered to parents in the third trimester of pregnancy compared with current actual practice.

l The development of a mechanism to target the components of the information tool kit to subgroups
of parents such that the mode of communication matches parents’ attitudes (active or passive) to
information provision.
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l Use this trial of the information tool kit to examine the effect of changing the role of midwives from
providing a list of information to becoming a signposter and checker of parental understanding.

l Use the current practice arm of the trial to understand why health professionals currently provide
information at the time and in the way that they do.

l Identify the appropriate primary outcome measure to capture the effectiveness of the information tool
kit for parents taking part in a NBSP.

l Quantify the impact of different approaches to information provision on anxiety levels in parents.
l Quantify the impact of different approaches to information provision on the use of health-care

resources and, specifically, identify the level of uptake of visits to health-care professionals and the NHS
when a positive result has been received and a confirmatory test result is awaited.

l Develop an understanding of how to trigger understanding rather than focusing on information provision.

Trial registration

This trial is registered as ISRCTN70227207.

Funding

Funding for this study was provided by the Health Technology Assessment programme of the National
Institute for Health Research.
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Chapter 1 Introduction

Newborn (neonatal) bloodspot screening (NBS) is seen as one of the most significant public health
achievements in the developed world.1 In England, NBS began in 1969 with screening for phenylketonuria

(PKU)2 and over the following 40 years four additional disorders were added: congenital hypothyroidism (CHT),
cystic fibrosis (CF), sickle cell disorders (SCDs) and medium-chain acyl-CoA dehydrogenase deficiency (MCADD).
Three of these disorders were added since 2007, in keeping with NBS worldwide, where panel expansion has
been most noticeable in the last decade.3 Most recently, in January 2015, four further conditions were added:
maple syrup urine disease (MSUD), homocystinuria (HCU) (pyridoxine unresponsive), glutaric aciduria type 1
(GA1) and isovaleric acidaemia (IVA).

In England, NBS involves collecting a blood sample between 5 and 8 days after birth. The premise behind
screening is that there is a clinical benefit to affected infants of being identified and treated in the
neonatal phase.4 In 2014–15, > 666,000 babies were screened in the UK, of whom 590 had a positive
screening result, leading to an urgent referral for diagnostic tests and treatment when necessary.5 The
annual report for the UK National Blood Screening Programme (NBSP) stated that the cost of screening for
that year was £1,911,677.5 Existing economic evaluations of NBS (e.g. Bunnik et al.6), as well as studies
such as retrospective cohort studies,7 have concluded that NBS is a cost-effective use of resources.
However, the costs of the associated communication are not currently known.

The prescreening newborn bloodspot screening communication model
in England

Newborn bloodspot screening is introduced to parents as a recommended routine screen with the proviso
that screening occurs only after parents have given informed consent.8 The latest version of the Health
Professional Handbook9 states that:

When obtaining consent for newborn blood spot screening, you must ensure that parents understand
they are consenting to the following:

l The sample being taken
l The sample being booked in and analysed in the NBS laboratory and used for quality assurance
l The laboratory sending the results to the child health records department
l The results being stored on the child health information system
l The potential identification of their baby as a ‘carrier’ of SCD or CF
l A referral to specialist services if a result is positive
l The blood spot card being stored for a minimum period by the laboratory, as detailed in the Code

of Practice for the Retention and Storage of Residual Spots (see 4.3; please note that this
document is currently under review)

l Their baby’s anonymised data being used for research studies that help to improve the health of
babies and their families in the UK, for example population studies (see 4.3)

l In rare circumstances, receipt of invitations from researchers who would like to use their baby’s
blood spot card for research (this is optional – see 4.3)

l The use of identifiable data on babies, or children under age 5, with SCD or thalassaemia by the
NHS Sickle Cell and Thalassaemia Screening Programme (see 4.4)

Contains public sector information licensed under the Open Government Licence 3.09

The handbook guides health professionals to discuss and provide an information booklet, Screening Tests
For You and Your Baby,10 at booking (the first appointment) and again after birth. It is recognised in the
handbook that not all parents receive the booklet at booking and so health professionals are advised to
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provide the Screening Tests for Your Baby booklet later in pregnancy. (We refer to these texts as booklets as
they are over 30 pages long; however, later in the report the interviewees may refer to them as leaflets.)

The booklets supporting communication changed during the project. As described, at the start of the project
there were two booklets: Screening Tests For You and Your Baby was 72 pages long and was given early in
pregnancy; Screening Tests For Your Baby was a shorter booklet designed to be given to parents in the last
trimester or after birth. In October 2014 Screening Tests For You and Your Baby was revised10 and midwives
were told to remove old copies from circulation. Although the Health Professional Handbook refers to both
booklets, the provision of Screening Tests For Your Baby was also stopped in October 2014. Screening Tests
For You and Your Baby is now 49 pages long, with NBS being covered on pages 44–9. If parents require
further information they are signposted back to the booklet, which is available in 12 languages.11 Thus, the
dominant communication model is of midwives communicating with parents using generic screening
booklets for support.

Acceptability, parental understanding and the broader impact of current
consent and communication models

Provision of information is seen as central to ensuring that the potential harms of NBS (distress following
an unexpected diagnosis, concerns about carrier status) are minimised12,13 and the benefits (ensuring quick
follow-up of children with abnormal results) are maximised.12,14–26 Clear screening information and effective
communication between health professionals and parents is also seen as a way of balancing the conflicting
needs of a public health screening programme with respect for parents’ autonomy.14 Despite NBS being
in place for almost 50 years in some countries, there is still a need to establish an evidenced-based and
effective communication model. Although globally both the number and the type of conditions included in
the panel vary considerably, as does opinion regarding the appropriate level of consent, there is universal
concern regarding the efficacy of communication.15,16

Consent models for NBS vary along a continuum, from the decision being made by the state (mandatory
screening) through to ‘opt-out models’, in which the state advises screening but with parents able to
object, and models in which parents are the decision-makers (informed consent). Consent for NBS involves
a number of special considerations. First, parents are asked to make screening decisions on behalf of their
newborn child – proxy consent. Second, the information provided is complex; screening covers a range of
rare diseases that many people will not have heard of previously;17 the blood sample will be used for
diagnostic testing, but also potentially anonymised research; across the different conditions there is a
range of outcomes from diagnosis to inconclusive diagnosis, carrier, suspected carrier, false positive and
normal; and the results of screening can have important implications for people other than the newborn
child. Third, consent is often taken just a few days after birth when parents are tired and are being
provided with large amounts of information regarding looking after a newborn. Thus, consent in this
context is potentially quite different from consent in a range of other settings.

Concerns have been raised about the efficacy of informed consent as there is almost universal uptake of
screening across countries.4,6,15,18–20 Rather than this being because of positive regard, the concern is that
parents are not truly making an informed decision because of limitations in the communication or consent
process.21 It has been argued that by making screening a routine part of postnatal care, and aiming for
high uptake, NBS is incompatible with the concept of informed consent usually required for testing for
serious diseases and disorders.22

Additional concerns surround repeat findings that parents whose children have been screened have
limited knowledge about screening.19,23–30 Indeed, some parents were unaware that their child had been
screened.25,28,31–33 Within the UK a health technology assessment (HTA) study reported concerns over
whether or not parents were adequately informed prior to screening,34 linking this to subsequent distress and
resource use when adapting to carrier results. That such anxiety has been linked to impaired relationships
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with the baby35–37 and stress-related problems enduring into childhood38 demonstrates that lessons from PKU
screening, which has triggered the vulnerable child syndrome for some parents,39,40 have not been learned.
Unfortunately, such distress commonly has an impact on the wider family.34 In these scenarios multiple and/or
specialist health professional consultations are often needed to allay such anxiety.34,41 However, the resources
related to this further service need are not included in NBS cost estimates.42 Thus, providing parents with NBS
information appears to be complex, with no evidence-based, effective and standardised model in existence,
and, critically, the provision of NBS information can have an impact on families and resource use.

Crucially, research suggests that such distress may be avoidable as not only can parents understand NBS
information and assimilate the results into their lives with minimal distress but they also positively value the
results.34 The key difference between parents who reported distress and those who received carrier results
with minimal service need is that parents who adapted well had a prior awareness of the disease and could
understand the relevance of the NBS information provided antenatally.34 Thus, there are calls for antenatal
communication to be optimised to minimise the distress from false-positive37 or carrier13 results. Parents who
reported distress did not feel prepared for screening, felt overloaded by information provided antenatally26,34

and felt that the NBS information provided did not meet their needs or was not relevant.27,34 This fits with
an argument made by Climb (an organisation that provides information on metabolic diseases for parents,
children and health professionals) that the NBS booklets require users to have pre-existing knowledge to
appreciate their relevance.16

Expanded newborn bloodspot screening

The advent of tandem mass spectrometry (MS/MS) provided the means to screen for numerous disorders
with few extra costs.43 As NBS panels include increasingly rare diseases with less clear treatment benefits,
communication will become ever-more critical and yet challenging.16 Specifically, there is a recognised need
to inform parents prior to screening,34,43,44 preferably antenatally,34,45 and that current models may not be
meeting parents, needs for clear and timely information.34 A potential expansion to the NBS panel in England
(which was enacted in January 2015) necessitated revisiting the efficacy of providing relevant information
antenatally and how to prepare parents for the possibility that their child may have a positive result.16

The introduction of the expanded NBS panel, within England specifically, needed also to be viewed in the
context of providing a national health service from a finite budget, with a requirement to consider the
opportunity cost. The additional cost of expanding the NBS panel, potentially requiring extra input from
midwives and removing them from other duties, needed to be worth the potential benefits for parents and
babies. These may come in the form of both health and non-health benefits, such as the value of the
additional information per se that comes from a NBS result and the minimising of distress if parents are
adequately prepared.34

Summary

There is a need to review communication and consent models currently used in NBS in England because of
concerns about the efficacy of the current models, which have been further exaggerated by the expansion
of the panel. Although there is a paucity of guidelines for developing communication and consent models
for NBS, it has been suggested that the National Institute for Health and Care Excellence (NICE) report on
guideline development8 can be used as a model.46 This study used the definition in Stewart et al.46 of
evidence-based medicine as the template for the methods:

the conscientious, explicit, and judicious use of current best evidence in making decisions about the
care of individual patients. It requires a bottom-up approach that integrates the best external evidence
with individual clinical expertise and patient-choice.
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Thus, published research on the efficacy, impact and parent understanding of NBS communication and
consent was evaluated. Parents and both front-line and clinical specialists were then engaged in qualitative
research to develop alternative communication models for use with expanded NBS. These models were
then evaluated using quantitative and qualitative methods in the remainder of the study.

Aim

The overall study aimed to determine service providers’ and users’ views about the feasibility, cost,
efficiency, impact on understanding and consent process of current practice and preferences for alternative
methods of conveying NBS information antenatally. There were nine objectives, which were addressed in
two phases:

Phase 1: generation of alternative models, establishing costs and implications of current best practice for
parent understanding:

1. collate the characteristics of alternative communication and consent models for NBSPs through a realist
review of current NBSP communication models within the UK and countries operating extended NBSPs

2. explore how providers and users envisage that information given antenatally can best meet the
challenge of effectively and efficiently providing parents with sufficient understanding of an extended
NBSP, including their reflections on the alternatives identified through the review

3. examine parents’ understanding and experiences of NBSP communication to draw inferences regarding
best practice within an extended NBSP

4. establish the resource use and costs associated with the current practice(s) of providing NBSP
information antenatally.

Phase 2: acceptability, preferences, cost and broader impact of alternative models:

5. examine the preferences of midwives, parents and prospective parents for different models of
conveying NBSP information antenatally

6. establish the key parameters affecting the cost-effectiveness of new modes of information provision
compared with the current practice(s) of providing NBSP information antenatally

7. outline the key uncertainties in the current evidence base and the value of future research to evaluate
the effectiveness and cost-effectiveness of providing NBSP information antenatally

8. explore providers’ and users’ views on the study suggestions, focusing on acceptability, broader impact,
effectiveness, efficiency and parent understanding

9. establish how generalisable the study findings are across conditions screened for in the UK NBSP.

These objectives were met though six studies (Figure 1).

Structure of this report

The next six chapters report each of the studies outlined in Figure 1. The findings of these studies are
discussed in Chapter 8. The input of patient and public involvement (PPI) is discussed within each study
chapter and is summarised in the following section.

Patient and public involvement

Given that the central aim of this project focused on a communication event between midwives and parents,
with the desire to create alternative models that were acceptable to both groups, the involvement of parents
and midwives in the research process was crucial. Three groups of advisors worked with the project team.

INTRODUCTION

NIHR Journals Library www.journalslibrary.nihr.ac.uk

4



Parent reference group
Parents were invited to become members of the parent reference group. Four parents joined with differing
experiences of NBS results and numbers of children, and differences in how recent their NBS experience
was. They advised the team on the interview schedule and study materials for the study reported in
Chapter 3. Their opinions were sought about how to introduce the observation study to parents (see
Chapter 4). They also advised on the design of the discrete choice experiment (DCE) survey for parents,
which led to a complete reformatting of the layout of the information and how questions were phrased
(further explanation of the DCE is provided in Chapter 5). They were given the first overview of the project
findings and helped design the summaries for parents and advised on the timing of focus groups and
strategies to facilitate engagement in the groups. They were invited to the stakeholder consultation.
Their involvement was encouraged through a range of face-to-face meetings, e-mail correspondence
and telephone calls. Parents had the option to attend meetings on their own, with childcare provided,
or with their children. Travel expenses were also provided.

The duration of meetings was kept to a minimum given the competing roles that the parents had.
The principal investigator met with group members and asked if they wanted a reminder of the study
aims before an overview was provided on the findings to date. The relevant researcher for the task then
introduced the problem that the team was considering before handing over to the parent reference group
to hear the views of its members. Study materials or measure ‘mock-ups’ were given to the parent
reference group to handle and interact with, with notes taken regarding their advice. In subsequent
meetings the team reported back to the parent reference group about how their advice had altered the
study design. Study updates were sent to parent reference group members when appropriate between
meetings, with an open invitation to contact the team should they have any views that they wished to
share. When parents were unable to attend, telephone conversations were held to maintain two-way

S4: DCE – preferences for alternative models (RO5). Parents 
(n = 500) via parenting clubs, pureprofiles and S2 (for parents
with false-positive and positive results). Midwives (n = 250) via 
RCM register

S5: economic model of alternative
models (RO6 and 7). NBSP experts 
(n = 5)

S6: respondent feedback on study findings and stakeholder consultation (RO8 and 9). Participants in S2
and stakeholders from CF and SCD NBSP. Focus groups, with telephone interviews conducted with 
participants unable or unwilling to participate in the focus groups (n ≈ 40)

Phase 2 output: parents’ and health professionals’ preferences for alternative communication and consent 
models and views of acceptability and impact; costs of alternative models; stakeholders’ views of 
generalisability of findings; data to inform future studies of cost-effectiveness

Phase 1: generation of alternative models, establishing costs and implications of current best practice for 
parent understanding

S1: realist literature review (RO1) to collate characteristics of 
alternative consent and communication models

S3: survey and costs of current 
practice (RO4). National survey 
of midwives via RCM (n = 300). 
Direct observation of midwives in 
the north-west (n = 5–8)a

Phase 1 output: alternative communication and consent models informed by health professionals’ and 
parents’ experiences and international evidence

S2: interviews – experiences and views of current practice and 
alternative models (RO2 and 3). Screening health professionals: 
purposively sampled nationally (n ≈ 48) – telephone interviews. 
Parents: purposively sampled in the north-west (n ≈ 77) – in person

Phase 2: acceptability, preference, costs and broader impact of alternative models

FIGURE 1 Phases of the study. DCE, discrete choice experiment; RCM, Royal College of Midwives; RO, research
objective; S, study. a, Number is planned sample size a priori.
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communication between parents and the team. At the final meeting members were asked whether or not
they wanted to receive any outputs from the study.

Newborn screening advisory group
The newborn screening advisory group consisted of a NBS laboratory director, a senior quality advisory
manager and a research midwife. Meetings with these advisors were held to discuss the project aims and
they were invited to participate in the stakeholder consultation at the end of the project. Although advice
was sought from group members in terms of measures, for example the interview schedule for the health
professional interviews and the DCE for midwives (available on request), the majority of their advice
surrounded recruitment issues. This was central to the project’s success. Group members provided guidance
on structures within NBS and from that developed the idea of snowball sampling in study 2 (see Chapter 3).
They also provided guidance on the observation study practicalities and advised on which trusts to approach
(see Chapter 5). They were central to the recruitment of parents in study 2, in which the team approached
laboratory directors and midwives to ask them to recruit for the study.

Given that it was less important to seek consensus in the advice arising from this group, the challenges of
ensuring that three health professionals were available to meet and the focus of some questions on certain
professional groups, engagement more commonly occurred in a way that was directed by the availability
of the members. Thus, engagement ranged from semi-formal office-based meetings to informal coffee
shop brainstorming sessions, e-mails and telephone calls.

Scientific advisory board
The scientific advisory board included a laboratory scientist, representatives from Genetic Alliance and
Climb, and a senior midwife. Formal meetings were held at which overviews of study progress were
reported. The board advised on future fieldwork and current policy and practice issues that might impact
on the studies. Board members were provided with summaries of the project findings and were invited to
comment. They advised on interview schedules for parents and recruitment strategies, specifically for
parents whose children had been diagnosed through NBS or who had received a false-positive result.

Key outputs arising from patient and public involvement
Key outputs from PPI were:

l the interview schedules for study 2 (see Chapter 3)
l the DCE (see Chapter 5)
l the stakeholder consultation summary (see Chapter 7)
l methods for recruiting parents to the interview study, focusing on fathers and specific subgroups

of parents
l methods for recruiting health professionals for interviews and the DCE
l the observation study protocol.

This project benefited enormously from the combined expertise of the parent reference group, the NBS
advisors, the scientific advisory board and the research team. Without this collaborative way of working
key questions would have been missed, measures would have been less valid or would have been less
likely to engage people in completing them, responses could have been misinterpreted and the quality of
the research would have suffered as a result. Each group had a unique insight that, when combined,
ensured the quality of the research.

One of the markers of quality engagement is low levels of withdrawal. Despite each parent juggling
competing priorities and a young family, and health professionals often doing the same, all members
engaged throughout the course of the research, for which we are extremely grateful.

INTRODUCTION
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Phase 1 Generation of alternative models,
establishing costs and implications of current best
practice for parent understanding

This phase consisted of three studies (Figure 2). A realist review (see Chapter 2) was carried out to collate
existing research and practice regarding communication and consent in NBS. From this the range of

alternative models in communication and consent practice were mapped out and explored in interviews
with health professionals and parents (see Chapter 3). Simultaneously, a costing study was carried out to
establish the current cost of the communication and consent model practised in England (see Chapter 4).

Phase 1: generation of alternative models, establishing costs and implications of current best practice for 
parent understanding

S1: realist literature review (RO1) to collate characteristics of 
alternative consent and communication models

S3: survey and costs of current 
practice (RO4). National survey of 
midwives via RCM (n = 300). 
Direct observation of midwives in
the north-west (n = 5–8)a

Phase 1 output: alternative communication and consent models informed by health professionals’ and 
parents’ experiences and international evidence

S2: interviews – experiences and views of current practice and 
alternative models (RO2 and 3). Screening health professionals: 
purposively sampled nationally (n ≈ 48) – telephone interviews. 
Parents: purposively sampled in the north-west (n ≈ 77) – in person

FIGURE 2 Phase 1 of the study. RCM, Royal College of Midwives; RO, research objective; S, study. a, Number is
planned sample size a priori.
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Chapter 2 Study 1: realist review

Study objectives

1. Collate the characteristics of alternative communication and consent models for NBSPs.
2. Review research examining procedures for consent in NBSPs.
3. Establish what works, for who and under what circumstances to assimilate suggestions for alternatives

to the current UK NBSP communication model.

Introduction

As stated in Chapter 1, there is variation across NBSPs in the conditions included, the communication
methods and the consent models. Despite universal acknowledgement of the importance of communication,
there is not yet an effective, evidence-based approach to providing NBS prescreening information. Thus, a
realist review was conducted to examine underlying theories of informed consent, review the empirical
literature and populate our theoretical framework. From this we assimilated suggestions for alternative
communication and consent models.

Methods

The methodology of realist review focuses first on developing a conceptual or theoretical framework to
understand the phenomenon or intervention being studied and then on undertaking a review of the
empirical literature to populate that framework.47 The intention is that the underlying programme theory is
used to organise and structure the presentation of the available empirical evidence, while the synthesis of
the empirical evidence is used to test out and refine the programme theory. The aim is to bring together
our theoretical and empirical understanding.

Publications in English were searched for from the inception of the databases to 2015 using the search
terms ‘informed consent’, ‘theor*’, ‘concept*’, ‘defin*’, ‘framework’ and ‘model’. This yielded 214 papers
and all titles and abstracts were reviewed for relevance independently by KW and FU. The following papers
were excluded: those that were primarily empirical studies of informed consent, with little or no theoretical
or conceptual content, those that focused on informed consent primarily in relation to a particular clinical
domain and those that were primarily aimed at training or professional development in relation to
informed consent. In total, the full texts of 37 papers were retrieved, which were read and summarised to
identify key concepts, theories and methodological developments in relation to informed consent.

Theories of informed consent: developing an analytical framework
The dominant theoretical perspective of informed consent was first framed by Faden and Beauchamp48

and is rooted in both legal thinking and ethical theory. It is centred on the concept of autonomous
authorisation – the idea that consent requires an act of authorisation undertaken autonomously and that
this requires evidence of intentionality, understanding and control.

l Intentionality means that the person wants or wills what is being consented to and has gone through
some cognitive process to reach this position. Of course, capacity to do this may be constrained by the
circumstances in which consent is being given or by personal characteristics of the person.

l Understanding means that the person understands what he or she is consenting to, which involves him
or her in both having or receiving relevant information about it and being capable of retaining and
grasping that information and using it to reach the decision to consent. Achieving what is sometimes
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called full and true understanding may be constrained by the complexity of the information and by the
personal characteristics of the person.

l Control means that the person is free of external influences and makes the decision to consent
independently. Distinguishing between legitimate advice and forms of persuasion, manipulation and
coercion is not straightforward. Control over a decision may be exercised through social norms or
expectations and by legal obligations on the person or others.

This approach to defining and operationalising arrangements for informed consent has been widely used
in both clinical practice and research and in many areas where consent is often a contested and difficult
matter to negotiate, for example neuroscience,49 child psychiatry,50 dementia51 and end-of-life care.52

It has been observed that the concept of autonomous authorisation leads to ‘theoretical confidence,
and practical disquiet’,53 providing a theoretical framework for informed consent that is, in practice,
difficult to realise and can be problematic ethically when operationalised. Many authors have argued that
it is rare in practice to achieve intentionality, understanding and control,54–56 leaving health-care providers
and researchers in a vulnerable position. As a consequence, lower standards of consent are often adopted –

ideas such as presumed consent, broad consent and open consent may represent necessary compromises
if the ideal of informed consent cannot be realised, but may also dilute and devalue the concept of
informed consent.57

More fundamentally, some have suggested that the theory of autonomous authorisation puts personal
sovereignty and autonomy above well-being and can run counter to the established ethical principle of
beneficence.52 In addition, it is noted that wider ideas of the common good, public interest or the
collective needs of society are not represented.58,59 Some have suggested that autonomous authorisation
represents a particular set of Western social and cultural values and is not simply transferable to other
societies and cultural settings.60

An alternative and more recent approach to informed consent, termed the ‘fair transaction model’,
sets the idea of informed consent in the wider context of consent to other social transactions (e.g. in
commerce, employment or personal relationships).53 It argues that consent is a morally transformative act
in that it makes morally permissible something that would otherwise not be morally permissible and asserts
that, to be valid, consent must achieve this moral transformation. In this context, it is suggested that we
should consider both autonomy and well-being, for the consenter, the health-care provider and in some
cases for wider society as well. This means that the balance of risks and benefits in the thing being
consented to becomes part of our consideration, as do the effects on those other than the person
giving consent.

The prevailing model of autonomous authorisation was widely used and cited in the NBS literature and so
it was selected to be the theoretical framework for this chapter. For the review of the empirical literature
on informed consent and communication in NBS, the three main concepts of autonomous authorisation
(intentionality, understanding and control) formed the analytical framework. However, understanding
was subdivided into four subcomponents: the provision of relevant information, information retention,
understanding that information and the capacity to use that information while consenting. This was done
partly because initial scoping suggested that the literature was largely focused on understanding, rather
than on intentionality and control, and because some literature reported on research in jurisdictions where
mandatory screening is practised and issues of intentionality and control are not addressed, although there
is still a belief that understanding is important. Also, subdividing the model more closely aligned it with the
applied legal test of informed consent to medical treatment, testing or research, which involves enabling
individuals to make as authentic a decision as possible. For this decision to be deemed valid, a number of
conditions need to apply. Individuals must have the intellectual capacity to make this decision, they must
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have relevant information to make this decision, they must be able to understand and retain this
information and they must not be coerced in their decision. The resultant framework was as follows:

l Relevant information. Had papers examined whether or not relevant information was provided?
(content). How was information given, for example in person, through leaflets, through media or via the
internet? (mode). Did the information provided meet parents’ needs (i.e. what information did parents
want)? Was there a difference between parents’ information needs and those inferred by the authors?

l Understanding. Had papers examined parents’ understanding of the information (through surveys,
interviews or direct tests of knowledge)? Is there any evidence that parents’ knowledge/understanding
was checked (by a health professional)? Were there any language barriers that prevent understanding?
Was information on readability tests of the written information provided or is there any evidence that
the necessary understanding to make this decision was lacking?

l Retention. Had it been assessed whether or not parents retained the information that they were given
about NBS? Could parents recall the information at the time of the decision? Were any attempts made
to check whether parents retained this information? How long was the gap between the provision of
information and the decision being made?

l Intellectual capacity. Had papers considered the capacity of parents at the time of the screening
decision (e.g. in high-stress/emotive circumstances, such as with premature or special care babies)?
Had papers examined any key groups who might have compromised capacity (e.g. people with
learning difficulties, mental illness or brain injury, or teenagers), and is there any evidence that capacity
was lacking or that the issue of capacity was ignored?

l Control. Had papers examined the level of control/coercion/influence/persuasion that was at play during
the decision? Is there any information on the level of choice that parents had over whether or not their
baby was screened? How much of the screening decision was part of parents’ free will? Is there any
evidence that screening was carried at as routine practice/proceduralised or that the parents’ decision
was coerced in any way?

l Intentionality. Had papers examined whether a cognitive process took place (e.g. weighing up of
the risks and benefits of screening) or whether the decision was based on individuals’ pre-existing
beliefs/values? Did parents intend to have their baby screened? Is there any evidence on how valued
(important to parents) the decision was? Did parents know that their child was being screened?

Regardless of the consent model, it is hoped that prescreening communication provides relevant
information that is understood and retained to maximise benefits (follow-on care) and limit harms
(such as the psychological impact of a false-positive result). All other concepts become important once
the goal of the communication model is to achieve informed consent.

Search strategy for empirical newborn bloodspot screening research
Publications in English were searched for from the inception of the databases to 2015. Search terms,
databases and inclusion and exclusion criteria are detailed in Figure 3.

Searches were iterative and the final searches were completed in August 2015. The consent and
communication searches were conducted separately and then combined. The database searches yielded
606 articles. These were entered into EndNote (version 5; Thomson Reuters, CA, USA). Next, all titles and
abstracts were scanned by ND and FU for relevance according to the following inclusion/exclusion criteria.
Papers were included if they reported empirical peer-reviewed research and focused on research on
consent and/or communication in NBS, research on the knowledge of consent and/or communication and
attitudes towards consent and/or communication of parents who had experienced NBS or the views of
health professionals involved in the consent and communication process. Papers were excluded if they
were commentaries or review papers, reported screening policy or different screening technologies,
described communication between health professionals or focused on post-result communication, the
impact of false-positive results or the medical benefits of screening. Papers without abstracts were retained
for examination of the full text. When the full text of a paper was not available, authors were contacted for
further information on whether or not a manuscript was available. In total, this strategy resulted in 47 papers
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being included in the review,8,12,14,15,17,19,20,25,26,28–30,33,61–94 covering NBS in a number of different countries:
England (n = 118,14,25,62,66,70,72,78–80,83), Wales (n = 285,86), France (n = 189), Germany (n = 115), the Netherlands
(n = 129), USA (n = 2017,19,26,30,33,61,63,64,71,74–76,81,82,84,87,88,90,91,93), Canada (n = 412,65,73,77), Australia (n = 320,28,68),
New Zealand (n = 269,94), Taiwan (n = 192) and Hong Kong (n = 167). Within this there were variations in the
conditions screened for and the consent models used, which are noted in the literature overview table in
Appendix 1.

Synthesis
The following information was extracted from papers: country, tests included in screening, consent
practice, aim of the study, relevant participant characteristics (e.g. sex, ethnicity, socioeconomic status,
language), study design, sample size, any outcome measures and findings (see Appendix 1). The included
papers were then imported into NVivo (version 10; QSR International, Warrington, UK) and coded
according the programme theory concepts.

Search terms 
Words relating to newborn screening: newborn screening, new born screening, neonatal screening, bloodspot
screening, blood spot screening, screening in the newborn, guthrie, heel prick, PKU screening, Phenylketonuria
screening, CHD screening, Congenital heart disease screening, MCADD screening, Medium-Chain Acyl-CoA 
Dehydrogenase Deficiency screening, CF screening, Cystic fibrosis screening, SCD screening, Sickle cell screening

Communication and related words: communicat*, inform*, midwi*, health visitor*, website*, leaflet*, dvd, 
counselling, support

Terms related to consent: proxy consent, parental consent, parental discretion, parental decision-making, 
routinised, mandatory, informed consent, informed choice, parental choice, parental autonomy, best interests, 
explicit consent, implied consent, presumed consent, verbal consent, written consent

Inclusion criteria
   1. Original peer-reviewed research articles
   2. Conference presentations
   3. Papers in English
   4. Studies focusing on NBS
   5. Studies focusing on consent and/or 
       communication with parents about NBS 
       before the screening occurs

Exclusion criteria
   1. Literature reviews, meta-analyses or meta-syntheses
   2. Communication between health-care professionals
   3. Studies focusing on medical benefits/laboratory 
       processes
   4. Studies focusing on communication of results after 
       screening

Databases searched: Scopus, Web of Science, EMBASE, HMIC, PsycINFO and PubMed

Total citations identified
(n = 606)

Duplicates and anomalies removed
(n = 92)

Studies included in review
(n = 47)

FIGURE 3 Search strategy for empirical literature. CHD, congenital heart disease; HMIC, Health Management
Information Consortium.
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Results

The results are split into two sections: concepts that are central to all communication models irrespective of
consent model and concepts that become important once parents are asked to make a decision.

Universal goals of all communication models
This section discusses the literature related to relevant information, understanding and retention. In doing
so it looks at what is considered to be relevant information in NBS and how this might be provided. It also
examines when information should be provided so that it can be retained for use by parents. In the setting
where decisions are not necessary parents would need to recall the information to prepare for, and adapt
to, NBS results.

Relevant information
Providing relevant information was valued across consent models.12,19,61 Indeed, one paper suggested that
information was valued more than choice.45 Although effective information provision was seen as central
to choice12 and the quality of the choices made,62 it was also valued for minimising distress if further
testing was required or a diagnosis given.63 In countries that rely on parents actively seeking further care
this was improved if parents were given relevant information.64 Others argued that information enabled
parents to feel respected65 or that parents had a need to know what was happening to their child.19

Of concern, then, is the finding that numerous papers reported that parents believed that they had never
received any information.29,66,67 For example, parents in the Netherlands reported that they had received no
or little official NBS information, including about what the screening programme was for.29 Parents cited
their information sources as being the television and pregnancy books. More recently, 19.8% of parents in
England reported that they had received no information on NBS66 and 83% of 177 parents in Hong Kong
were not aware of NBS (although their child would have recently had it), with 99.4% of the sample
wanting more information.67 This was a repeated claim in the papers.29,33,63,66–68

There may be numerous reasons for this pattern. First, it could be that the information really is not given
for some reason. Interestingly, even health professionals have reported that parents do not receive any
information.69 Although their study took place in a research setting, Hargreaves et al.70 showed that
midwives would sometimes select not to give women leaflets if they felt that they would not be able to
understand them or appeared uninterested. Also, if parents were having their second or subsequent child,
either party may have assumed that they already had knowledge and so NBS information was not given.18

Indeed, parents reported that they probably say that they have enough information without actually
having a full awareness of the current screening information.18 Another factor could be the lack of a clear
protocol stating which health professional is responsible for providing information. This has been shown to
result in health professionals assuming that it is someone else’s responsibility.69,71 These issues appear
to feed into another narrative in the data about who is responsible for ensuring that parents have the
relevant information. Hayeems et al.61 found that health professionals recognised their responsibility to
provide parents with information by signposting, but felt that it was the responsibility of parents to
educate themselves. In a public engagement exercise by the same team, participants thought that parents
were able to, and would, take such a responsibility.12

Second, it could be that information is given but parents cannot assimilate it for some reason. Indeed, it has
been argued that it is difficult to establish if information is not given or if it is given but not recognised/read
by parents.66 For example, it is a repeat finding that parents do not read leaflets,12,29,66,68,72 sometimes
because of time constraints. It is questionable whether or not ensuring that parents read leaflets would
solve this issue as a paper that examined information resource use found that very few parents used leaflets
to make their NBS decision.72

One of the dominant narratives about relevant information surrounded the level of detail needed.
However, although a common finding was that parents want more information,29,63,67,68 it was rarely stated
what this would look like. Focusing specifically on expanded screening, two characteristics appeared to
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trigger parents to want more information: the inclusion of diseases for which treatment benefits were less
clear and asking parents to be more involved in the decision.29 However, the issue of providing more NBS
information to parents is complicated by the repeat finding that parents feel overwhelmed by information
in pregnancy (e.g. Tluczek et al.63). Indeed, papers talked about the need for brief information29,66 or
needing not to overload parents.61 In one study, participants in a focus group evaluating the current
screening booklet for use in England talked about the balance needing to be in favour of not enough
information rather than too much.66 One suggestion was to convey a sense of what is being screened for
(i.e. metabolic conditions) without naming all of the conditions.73 However, work with the public has
stated that ‘parents need to be informed about every single part of the screening’ (citizen focus group)12

or that parents could make a decision only if ‘all the implications were clear’.29 One possible solution to
this is that health-care professionals should ask parents how much they want to know.73 This may address
the issue of parents varying in the amount of information sought, implied by differences not only between
papers but also within them. For example, in one study, 45% of parents reported that they wanted more
information whereas 51% reported that they wanted the same amount of information.66 Some parents felt
that they had the right level of information, others wanted more and some suggested that they had
already received too much and that it had triggered anxiety. Thus, taking a population-wide approach to
balance overwhelming parents and creating anxiety with underpreparing parents and triggering profound
distress may not be effective. One suggestion is that people receive ‘basic’ facts but can access more
detailed information on an individually driven level. However, what the basic level of information would be
is rarely specified.

Content of relevant information
Establishing what information is deemed relevant is the first step in establishing whether the standard of
providing relevant information has been met. Some guidance comes from the American Academy of Pediatrics
(AAP) Newborn Screening Task Force95 and some have used this as a yardstick to see whether or not materials
are suitable.74 It suggests that the following should be included: the purpose of NBS, benefits of NBS, how
testing is carried out, how results will be received, the need for repeat testing/follow-up, the purpose of the
repeat testing/follow-up, the importance of responding quickly to results, how to make contact with the NBS
programme, the risk of a false-positive result, the risk of pain/infection, a list of the conditions screened and
information regarding storage and the use of bloodspot samples. Additional information found in documents
included whether or not consent was needed and whether or not parents had the option to refuse.75

Another way to address this issue is to examine what information parents want. Nicholls and Southern72

highlighted that, if the information provided does not match what parents think is important, it is likely to
be dismissed. Although numerous papers focused on parents’ information needs, these were sometimes
inferred from guidelines or from health professionals’ views rather than by asking parents directly. Studies
using parent samples found that the following topics were valued:

l testing – how this is carried out14,66,70,76,77

l results – when they are provided and how14,26,63,70,76,77

l the purpose of screening62,63,70,77

l choice14,62,66,70,72

l conditions screened for:14,70,76

¢ detailed76

¢ basic and implications12,14

l storage30,68,77

l treatment63,70,76

l carriers29,64,78

l the importance of having a child screened/benefits62,63

l risks – infections70,78

l the need for further samples/how to respond if in the USA26,78
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l false positives12,76

l where to get further information70

l reassurance70

l results – range and meaning77

l what happens if a test is positive70

l test accuracy70

l information about the fact that screening uses deoxyribonucleic acid (DNA)70

l heritability76

l screening alternatives (e.g. testing later in life)76

Although placed in order of frequency, little can be inferred from this as often papers would use the
generic term ‘more information’ and cite examples of information that were particularly salient or currently
missing from the information that parents received. A clear message from the literature was the value of
tailored information, with parents choosing the level of information received. This was either explicitly
found or implied by findings that parents reported wanting very different levels of information.12,66

How can relevant information be provided?
Parents most frequently received verbal information from health professionals,68,69 leaflets66,69 or leaflets
plus verbal information from health professionals.66,69 Some concerns in an evolving screening programme
were reports that the second most likely information source was a previous pregnancy.68

Leaflets The use of leaflets seems ubiquitous in NBS. However, concerns have been raised about
inherent barriers as a result of literacy levels or cultural competency74 (this will be addressed further in
Understanding). In addition, information coverage in leaflets has been reported as being incomplete or
presenting a biased picture.14 As stated previously, it was repeatedly found that parents do not read
leaflets12,29,66,68,72 and their efficacy in providing useful information has been argued to be limited in this
setting.30 These issues may explain the finding that only half of the parents sampled in one study had read
the leaflets.72 A related finding is that, in research carried out to evaluate leaflets, they were not given to
women who appeared uninterested or for whom English was not their first language.70 Thus, in this study
leaflet design was informed by interested women who may not have had access issues. A further issue
is that when leaflets are provided alongside non-health service materials they are not seen as being
important.72 As the authors of this study argue, one of the key issues with the effectiveness of written
information is its visibility.

Parents indicated that leaflets should not be relied on and that health professionals should discuss NBS
with them directly.63 However, health professionals appeared to value leaflets, with 80% of them finding
leaflets extremely or very useful.69 Even when leaflets were used, parents wanted information confirmed by
verbal communication with a health professional,70 known as a ‘layered approach’.65 Parents who had
questions after reading a brief leaflet wanted to be able to have a discussion with a health professional
and written information to back this up.66

Health professionals The accessibility of information in leaflets may have contributed to the repeat
finding that parents in England wished to receive information from a health professional.66,72,79 Asian
participants or participants for whom English was not their first language were especially likely to
prefer information provision by a health professional.66 This option has some merit as it has been found
to be the most effective way to convey complex information96 and parents had a higher recall after
verbal conversations45 with midwives.72 In addition, in a study that reported some of the highest levels
of awareness across the literature, the majority of mothers in the sample (34%) had received their
information from midwives.68 Likewise, post-partum nurses were the most frequent informers in a study
in Texas.30 Importantly, although this study uncovered important omissions in the mothers’ knowledge,
those who had been informed by a health professional were significantly more likely to know about key
issues. Of interest, a range of health professionals were included in this study.

DOI: 10.3310/hta21550 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 55

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Ulph et al. under the terms of a commissioning contract issued by the Secretary of State for Health.
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to: NIHR
Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton
SO16 7NS, UK.

15



Another way that health professionals were viewed was as ‘gatekeepers’ to information for parents.72

It has been argued that they can be central in ensuring that parents are sufficiently informed about NBS.66

Another benefit is the universal acceptance of health professional communication; passive information
processers gained information only from midwives, whereas active information processors valued
communication with a midwife even though they sought information from other sources.72 Some reasons
offered for this were that parents had already allocated time for this communication (i.e. they did not
need to find time to seek information) and that it was easy.72 Health professionals were valued also in
terms of being able to clarify existing understanding, provide sufficient information or signpost to further
information.

The internet In some samples parents of affected children suggested that website addresses should be
provided to signpost to support groups.78 This sample also endorsed the internet as a way of providing NBS
information antenatally. However, the internet appeared to be used by some parents to gain supplemental
information, rather than being a central information source.72 Such usage may be appropriate currently as
mothers who received information via the internet were less likely to have key information, such as how to
seek further testing.30 This was a crucial omission in a sample from the USA, where parents need to actively
seek further testing from their provider. However, screening programme websites were used as a key way
to engage the public in 13 states in the USA.17 One benefit is that it may engage parents with low levels
of trust in their health-care professionals, as those who reported gaining information primarily from the
internet had the lowest levels of trust in midwives.18 In a study in England, parents indicated that they
were less inclined to use the internet because they could not judge whether or not the information was
trustworthy and there was a lack of guidance to navigate them to appropriate sites.62

Other formats The use of videos antenatally has generated mixed findings. Yang et al.64 reported that a
brief 10-minute video resulted in parents being more likely to retain information postnatally and engage in
appropriate post-result behaviours. However, others have reported that mothers did not find videos to be
an effective communication model30 or that few parents value videos and posters beyond their use during
antenatal classes.78 Indeed, in one study a majority of health professionals (70%) believed that parents
received information about NBS through antenatal classes.69 It should be noted, however, that one of
these samples78 was supportive of providing audio information and it could be that the use of the term
‘video’ has changed. Once it was a static format but now it is commonly embedded in websites. Indeed,
the comments from the participants in this study suggest that this is the case. Therefore, views of video
usage may change.

Understanding
Parents who felt that they understood NBS information were more likely to say that they believed that they
had made an informed choice.80 Likewise, although the data are very sparse, they do suggest that the main
reason that parents refuse screening is a lack of understanding.19 Thus, understanding is central to parents’
views on their choice, but also the choices that they make. A recent report on the expansion of NBS in
England argued that midwifery support is needed to ensure that parents’ understanding is checked.73

However, few studies reported whether or not health professionals checked parents’ understanding.18

One study suggested that health professionals believe that parents can understand NBS information –

it is ‘not rocket science’.73 However, a common finding in the literature was that parents have knowledge
gaps that raise concerns about their preparedness to make an informed decision.26,28–30,33,68,93 Some parents
were aware of this and admitted that they had made a decision about NBS without knowing information
about symptoms, treatment, severity and hereditability.76 Other studies, however, suggested that parents
were not aware of their limited knowledge. For example, in one of the studies reporting the highest levels of
awareness of the purpose of NBS (82%; n = 712), only one-third of parents knew that it was possible to
receive a false-positive result,77 an important part of preparing parents for the outcomes of NBS. A further
survey of 154 parents from one laboratory in England found that parents had a greater understanding of the
process of and rationale for screening than of condition-related information.80 In addition, although parents in
the Netherlands recognised the term ‘heel prick’ and knew that it had been performed, this had usually been
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without their knowledge of what the screening was for.29 This pattern has subsequently been reported in a
sample of English parents.66 Interestingly, within this study, parents were asked directly whether or not they
understood the NBS information, with 62% indicating that they did. However, within this sample there
was poor knowledge and understanding of the conditions screened for or the implications of screening.
Furthermore, in a sample of 750 mothers in Ontario, the variation in understanding across topics was as
follows: purpose of NBS, 88% understood; how screening is conducted, 85%; the importance of screening,
72%; and how the results would be stored or what happens to the sample after testing, < 15%.77 This
pattern was repeated in a study of 548 post-partum mothers in Texas: 59.1% of women did not know
what newborn bloodspots were30 and 68.2% and 71.4%, respectively, did not realise that a positive result
indicated that there could be alterations in either their own or the father’s DNA. Knowledge about where
they would go to get a second sample or how they would receive the results of screening was also very low,
which is of importance in the USA as there is a reliance on parents to proactively seek further testing. The
authors of this study highlighted that this raises questions about whether or not parents were aware of the
retention of bloodspots. Concerns about the level of understanding that parents have about the retention of
bloodspots were also raised by Tarini et al.,81 who suggested that parents might not understand the utility of
the stored bloodspots as those who refused storage were more likely to have lower education levels or
children with good health, potentially suggesting a conflation with umbilical storage.

Some of the studies that assessed the readability of NBS materials repeatedly found that materials were
written at too high a level.74,82 One study that examined parent educational materials82 found that the
mean Flesch Reading Ease score of the materials was at 10th grade level (the recommendation is grade 6
or below), with one-quarter of leaflets written at college level. Grade 10 was also used for consent forms
in a different study.19 Indeed, only 8% of the materials about NBS designed for parents were written at an
accessible level. There were also issues with the images used, which were felt to be misleading, such as
ones depicting a toddler, which may lead parents to infer that this is information needed at a later stage.
A survey of 106 materials from the USA, the UK and Australia found that 36 used unexplained technical
terms and 14 would need expert levels of knowledge to understand.14 These results are similar to those
of an earlier study that reported that 60% of materials provided by USA NBS programmes were at
grade 10–11 level.74 However, importantly, this study found that materials that covered more of the
recommended messages did not necessarily have a higher reading age. Thus, there is nothing inherent in
the information that causes materials to be complex. Indeed, although a pilot study of earlier versions
of the UK NBS materials found few issues, a repeat criticism was that they were too technical and that
parents did not need a ‘biology lesson’.70,78 This was also raised in the piloting of the expanded NBS
materials.66 Collectively, then, there are repeat recommendations that information should be provided in as
simple a form as possible,66,78 with a specific finding that the current information booklet in England may
benefit from further simplification.66

There were some more basic, yet hugely important, barriers identified, for example information and
consent forms not being provided in the appropriate language,70 despite this repeatedly being highlighted
as important17,69,70,78,83 and being policy in many countries. Reasons for this may be gleaned from the study
by Stewart et al.,78 in which health professionals queried who was going to fund these alternative versions.
Not having the leaflet available in the language needed was a rationale given by health professionals in
New Zealand for not using leaflets at all.69

Thus, there are issues over information being provided in such a way that it creates barriers to understanding,
in terms of level, language or timing. It has recently been highlighted that there is still insufficient evidence
regarding the optimal communication model for NBS to achieve understanding.77 One interesting finding
that may suggest a solution to this is that women’s understanding of, and ability to recall information about,
NBS increased remarkably if they were asked to sign a consent form. It appears that this process triggered
parents to attend to and assimilate information.19,84 Indeed, this appeared to account for more of the
variance in knowledge scores than demographic variables.84
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Some of the issues with research in this area include the difference between understanding per se and
knowledge. For example, although 62.2% parents reported that they understood the information that
they were given, they also thought that they had low levels of knowledge about the conditions screened
for.66 The link between understanding and choice should also be carefully handled as parents have
reported being happy with the decision that they have made, despite illustrating low levels of knowledge
of screening, the conditions screened for and the impact of screening.66

Retention
Although few papers addressed this concept directly, some of the findings discussed in Relevant
information are relevant here. One of the standard ways to measure retention is to ask whether or not
parents can recall receiving information about NBS or what information they can recall about NBS (it is
accepted that the two are not entirely synonymous). For example, the finding that parents reported that
they received no information may be linked to retention, as in many studies there was a significant time
lag between NBS and parents’ participation in the research. Thus, it is hard to establish whether or not it
was the study design or the communication model that was causing the recall problems. In studies in
which there was a delay in measuring retention, retention levels varied from 69% of parents recalling
having received NBS information77 to the majority of parents of healthy and affected children not being
able to recall being given any explicit information about NBS.29 This lower level of awareness was repeated
across several studies,19,33,66,67 with parents also reporting being unaware of what conditions their children
had been screened for.14,28,33 There were also issues over study design in terms of how retention should be
measured. For example, although parents might have NBS knowledge that they could recall, this might
have been derived from other sources such as the television;29 thus, measuring knowledge is not a direct
measure of the success of a NBS communication model as that material may not have been retained.

Although it is arguably very important that parents can recall information if one wants to moderate
the levels of anxiety that parents feel when receiving further testing, from the perspective of consent a
potentially more important question was whether or not parents could recall the information at the point of
making the decision. Newcomb et al.30 surveyed mothers within 24–72 hours of their child being screened
and found incomplete knowledge about NBS and bloodspot storage. Important gaps in their knowledge
were that just under half did not know whether or not further tests would be performed, the majority did
not know when they would receive the test results or what the implications of positive results were for
family members and 63% did not realise that their child’s blood would be stored. Whether or not this is
truly an issue of retention and subsequent recall, however, is a moot point as there were significant
differences between the mothers based on how they had received their information. Furthermore, Nicholls
and Southern62 put forward a very valid argument that measuring recall alone is insufficient as it does not
indicate that those recalled facts actually contributed to decision-making. However, the above indicates
that, if parents wanted to incorporate information provided by their health service, there is a barrier to them
doing so and that parents appear to have low levels of knowledge to draw from.

When should information be given so that it can be retained at the time of decision-making?
One school of thought is that the most likely factor affecting retention is the delay in the time between
receiving information and utilising it in a decision. However, it is also possible in this setting that, if
information is provided at a time when it can not be assimilated, this would also lower retention levels.
Indeed, a main conclusion from a survey of 600 mothers post birth is that information needs to be
provided at a time that enables assimilation.68 This study found that, although 51% of mothers were
satisfied with the information that they had been given, they felt that the time at which it was provided
determined whether or not they could use it. Another study reported that parents felt that they had
received information at the wrong time.29 Although this is not necessarily easily solved, as parents have
different views on when information should be provided, there appears to be a clear message that
information should not be provided post birth.63 Some argue that providing information after birth does
not give parents sufficient time to absorb the information.96 Thus, there appears to be no doubt that there
may be barriers to interacting with information,18,66 with communication policies seeming to recognise this.
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For example, the AAP Newborn Screening Task Force suggests that information on NBS be provided in the
third trimester.74 However, providing information just before the test or at the time of the test (i.e. after
birth) is a common finding.30,33,69,77

There is strong support for information provision in pregnancy.17,29,33,66,78 An interesting study that explored
the impact of providing information about SCD prenatally found that parents were more likely to retain
the information given postnatally if they had also received some information prenatally,64 suggesting that
priming parents, or providing information repeatedly, may aid retention. Some reported that information
should be provided in early pregnancy,29,78 with it being refreshed after birth.66 However, Moody and
Choudhry66 suggested that information is often forgotten if given in early pregnancy. Indeed, this is cited
as a reason why some health professionals do not give information in early pregnancy70 and across the
literature there seem to be relatively low levels of people giving information at that time.69

Another common message was that parents wanted information to be given at 36 weeks or during the
last trimester.66,70 They believed that this would provide them with the time to assimilate the information70

and was a time when thoughts of the child were more central.29 Health professionals also reported that
this is the most common time at which they provide information.69 However, interestingly, midwives have
also been reported as stating that parents would not appreciate the provision of NBS information at
28 weeks,78 believing that it is best to give NBS information early in pregnancy and in a written format
only. Furthermore, another study based on an English sample reported that some midwives thought
that it was not feasible to provide information leaflets at 28 weeks.70 This partly seemed to be because
of workload, but was also driven by a belief among health professionals that providing information
postnatally is preferable to prevent it being lost or forgotten.70 Although this belief was held by a minority
of participants, and in this study there was also a discourse about information not being given ‘too late’,70

it does show that there can be resistance to providing information antenatally and that there are differing
views between and within parent and health professional samples. What this highlights is that people may
want information at different times.29 For example, it has been reported that first-time mothers especially
wanted time to read and digest the information.66 This was also echoed in data from a CF nurse in the
study by Hargreaves et al.70 To fit this need a flexible approach could be taken, with information provided
any time after the anomaly scan.78

Concepts that are important when parents are decision-makers
The following concepts became more important to factor into communication models when the aim was to
enable informed consent. In this section the literature related to intellectual capacity, control and intentionality
is reviewed. Suggestions for alternative models of consent based on the literature are also outlined.

Intellectual capacity
There is a reported belief among parents that teenage parents may struggle with NBS information,33 yet
there were no data in the papers examining this. There were also no data that examined directly whether
or not certain groups of parents would lack intellectual capacity to understand NBS information.

Another consideration is whether or not NBS occurs at a time when parents may temporarily lack capacity.
Currently in England, although policy states that parents should be informed about NBS before birth, they
are asked to consent to NBS after birth. Parent data suggest that this is a time when there are competing
demands on parents’ attention.66,69,70,78 Mothers are recovering from the birth69 and will be tired78 and
some parents admitted that this meant that they probably did not pay attention to what was being said
to them.14 A lot of information is provided at this time70 and new parents are having to make many
decisions.69 However, direct data examining parents’ intellectual capacity at this time seem sparse.73

Hargreaves et al.70 appear to suggest that parents’ ability to assimilate information may be hampered and
Nichols79 reports data from mothers suggesting that this is the case. It should be noted that not all data
fitted with this pattern, as Nicholls and Southern62 found that only 10.6% of 154 parents felt that they
were too tired and 9.7% felt that they were too emotional to make a decision.
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Control
The requirement to gain informed consent from individuals before they undergo medical treatment or
procedures is founded on the idea that individuals should have control over what happens to them in a
health-care setting. Thus, even if individuals make what others see as an unwise decision, as long as we
feel that those making the decision are sufficiently informed, have the mental capacity to make this
decision and are not coerced, we feel that this decision should be accepted. To do otherwise would be to
move backwards to the days of medical paternalism. Thus, one of the main foundations of valid consent is
that people have control and are not coerced into giving consent against their wishes. Therefore, for
consent to be judged as valid, parents must be clearly aware that there is a choice to be made, that is,
it must be made clear to parents that they can decline NBS screening. Indeed, if parents recalled that
screening was presented as optional, this was a significant predictor of whether or not they felt that they
had made an informed choice.80 The literature discussed previously suggests that there are many cases in
which is it not clear that the ability to refuse was made clear to parents and thus whether or not the
voluntariness of the consent given could be said to be confidently met.

Another related question is whether or not parents feel that they really do have a choice to decline,
even when the option of declining testing is made clear. One study suggested that only 7% of health
professionals would accept a parent’s choice to refuse NBS without taking further steps.69 Although most
commonly this would be providing more information (64%), it could also include actively persuading (13%).69

Liebl et al.15 report that if screening has not been performed parents are contacted and counselled on the
importance of NBS. Thus, although declining screening may well be theoretically possible, the reality is often
that parents are not aware of this option or a great deal of pressure is put on parents to agree.

Nicholls and Southern62 argue that there is a need to look at context to understand parents’ decision-making.
What follows is an overview of a range of contextual factors that may contribute to parents’ feeling of
choice. Kemper et al.17 report that 15 out of 51 states in the USA have no requirement to inform parents that
they have a right to refuse the screening. In an evaluation of 106 leaflets from the UK, the US and Australia,
only 38 mentioned whether or not screening was mandatory.14 Of the 25 leaflets that discussed choice, 10
presented this along with a recommendation for screening and four highlighted the negative consequences
of declining screening. Furthermore, there was an overwhelming bias towards presenting the benefits of NBS
compared with the limitations. Nicholls18 used this to argue that subtle pressures operate in NBS rather than
overt coercion. This was also echoed by Newson,83 who stated that, although legal intervention is unjustified
in PKU screening refusal, the state still has an influence (not overt coercion) through health professionals.
It is important to note, however, that some parents do welcome direction.79 Some studies examined whether
or not parents felt that they had a choice and found that parents were not aware that they could opt out of
or decline screening,19,20,29,66,77 as it was not presented as optional14,18,66,80 or midwives just assumed that
screening would take place.14,66,70 Some parents also feel that choosing screening is expected of them.80

In a recent study in England, 41% of parents felt that they could not decline NBS and believed it to be
compulsory.66 Nicholls18 argues that the lack of perceived choice or the perception that NBS is mandatory
may suppress parents’ information seeking or knowledge, possibly as parents perceive little need for it.
However, parents who perceive greater choice have higher perceived knowledge of NBS and hold more
positive attitudes towards screening.18

Another form of coercion is to allow insufficient time for parents to make their decision, resulting in them
being more likely to follow the guidance of the person offering the intervention. Indeed, Nicholls and
Southern80 found that, if parents felt that they had had sufficient time to make a decision, it significantly
predicted a feeling that they had made an informed choice. When asked how long they needed to make a
decision regarding expanded NBS, 58% of parents reported that they wanted between 1 day and 1 week
to decide.66 However, parents also reported not being given any time to decide; they were just told that
screening would be carried out or were given information just before the bloodspot was taken.18

The timing of information provision can also be detrimental to informed decision-making, for example
being asked to make an informed decision postnatally,18 which some may argue is a form of coercion.
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Indeed, Moody and Choudhry66 argue that parental control is lacking in NBS for a number of reasons,
including because of anxiety, dependence on and trust in health-care professionals, the challenge of new
parenthood and the ability to read and retain information in the postnatal period.66 In one of the largest
interview studies of parents’ experiences of being informed about NBS, the issue of the timing of
information provision was more prominent than how parents were informed or who informed them.63

However, in one study most parents (68%) felt that they had had enough time to make some form of a
decision and > 70% felt that they had made an informed choice.80 The problem with this may be that
people do not know what they do not know, as highlighted earlier.

In the study by Nicholls,18 participants stated that they believed that raised hormone levels had altered their
ability to make decisions. This led some participants to talk about how, even if they would have questioned
the screening information antenatally, they would fail to do so postnatally. This is a vitally important insight
that illustrates how, although parents may not lack the intellectual capacity to make a decision per se,
actively engaged people can become passive if information is provided postnatally. Nicholls18 concluded that
this highlights that the postnatal period is not the right time for information to be provided. Arguably, this
could be extended to include that the decision should not be made at this time either if the goal is to
ensure that parents make an autonomous decision.

Another practice that is recognised as being detrimental to a person’s ability to make a choice is to make a
process routine. It can be argued that making the screening process routine sends a message to parents
that screening is important and recommended, which may make it increasingly difficult for them to voice
alternative views. This was indicated across multiple studies, with parents reporting routinisation of NBS
and that they had not explicitly consented but health-care professionals had assumed consent.14,18,29,65,79,85,86

Even when explicit consent was sought, parents were encouraged to comply with a highly routinised
procedure.73 Nicholls79 argues that the inclusion of NBS with the other postnatal checks that are readily
accepted makes NBS more automatic.

Intentionality
Although a minimal number of data related to the concept of intentionality directly, tangential evidence
raises concerns whether or not a cognitive process took place whereby parents made a choice. Stewart
et al.78 outlined that an informed decision is one where all the available information about the health
alternatives is weighed up and used to inform the final decision: the resulting choice should be consistent
with the individual’s values.

However, Nicholls18 raised the concern that the view that parents consider the information provided by the
health professional and then make a decision based on this is not only simplistic, but also wrong in some
cases. In addition, as discussed earlier, many parents were unaware that screening had taken place,28,97

indicating that no cognitive appraisal of beliefs and choice could have been made. This raises the question
of how to change the current process to ensure that a cognitive appraisal is made and that parents feel
that they have a choice. One suggestion from parents was that asking them to sign a form would make
intentions clearer.14 This process was seen as being even more important if the bloodspot sample was
going to be stored.70 There was also a belief that this would trigger cognitive appraisal, but it was also
noted that for parents to engage with the screening properly they must be provided with all of the
necessary information. There was recognition, however, that parents may need different information
depending on their values to support them in their decision-making.65

Part of intentionality is how much a person wants or wills what has happened. This was echoed in the
literature as several authors felt that NBS decisions should reflect parents’ social and cultural values,18,69,78,83

as in many other decisions that parents make for their children.83 Although there is a recognised lack of
data regarding this issue,80 it is known that uptake rates are high for NBS69 and therefore if choices are
being made in line with attitudes then parents’ attitudes should be similarly positive. When asked directly,
parents do indicate that, had they been aware of the choice, they would have chosen to have their child
screened14 or that they are supportive of screening for serious disorders, whether or not treatment is
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available,12,87,93 and expanded screening.67 It has also been reported that 42% of parents would agree to
screening immediately (i.e. without needing further time to think about it) if offered expanded NBS,66

suggesting that this is seen as something that is essentially so positive that it does not require
consideration. One study reported that 95% of parents agreed that NBS was valuable.68 This is possibly
because of inherent recruitment biases, whereby those who value screening are more likely to participate
in research. Indeed, one comment in the data – ‘if it’s a screening thing then that can only be good can’t
it’14 (author italics) – may indicate a concern about how informed these views are if people think that
screening is without harm. Across studies, parents who refuse NBS are rarely included in samples. One
repeat finding suggests that parents whose children screened positive are most pro-screening.14 Although
this is understandable, what is not clear is whether or not it is because these parents are also the most
educated about screening or because they have derived a benefit from screening. Another possibility is
that studies recruited information seekers, as inherent in some data were perceptions that all knowledge
that you receive about your child is good.87

How much do parents value choice?
The consent model and how this is enacted can also link to coercion, as shown in the finding that both
health professionals and parents of affected children preferred a model of verbal consent and written
dissent as it made it easier to ‘give rather than withhold’ consent,14 although others in this study did not
support this as they felt that it would seem coercive. On a policy level, the most common view appears to
be that NBS should be strongly recommended to parents, despite there being a right to decline.65,83

However, Newson83 argues that the state should not interfere even if parents act recklessly or wrongly as
long as there is no serious threat to the child’s life or welfare, with others suggesting that the state should
get involved only in ‘extreme circumstances’69 (e.g. when there is danger to life). Linked to this was a
concern that if parents feel pressurised to participate in NBS it could jeopardise future attitudes towards
health care.83 However, it was also argued that parents have an obligation to make choices that do not
foreclose choices that children may want themselves when older.83 This is most commonly linked to
outcomes for children who screen positive who may not get treatment quickly enough otherwise. Indeed,
some parents and health professionals use this to argue for mandatory screening.14 One study suggested
that health professionals believe that NBS is part of the moral imperative to save life and therefore one
should not worry about ‘delicate issues about consent’.73 That the benefit to the child was more important
than the parental rights to decision-making was also argued elsewhere.88

Mandatory screening Mandatory screening has some support from data from parents of children
identified with conditions through NBS,14 with support also coming from health professionals.12,14 However,
some of this support comes from studies examining PKU and CHT, for which there appears to be more
consensus among clinicians and more support from parents for mandatory screening than for other
conditions.33 Likewise, in the Netherlands, when asked to reflect on screening for PKU, CHT and
adrenogenital syndrome, as many parents were in favour of mandatory screening as were in favour of
informed choice.29 A very important caveat is that respondents did not feel that mandatory screening was
important for them, rather that other parents may need it. For example, some parents raised concerns that
others may refuse screening out of ignorance,33 focusing especially on teenage or less educated parents.
Of interest, these same parents discovered through participating in the research that they had limited
understanding themselves. However, it has been shown repeatedly that implementing informed consent
models does not affect uptake20 and has actually lowered refusal rates.89 Grob90 also argues that the above
is a weak argument when one examines the outcome of informed choice models on uptake compared
with the impact of positive results with low awareness. Another argument for seeking mandatory testing is
provided by data which suggest that health professionals believe that informed consent is not possible
because of the amount of information that would need to be covered.73 Although providing information
to enable informed choice in NBS will always be a challenge, it is not clear that this is a challenge that
cannot be met; levels of support for mandatory screening can be low (23%), with up to 61% of health
professionals actively disagreeing with this model.69
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Assumed consent/opt-out In assumed consent models, parents can opt out of screening if desired,
although the onus is on parents to make this clear to the health professional. A small proportion (11%)
of health professionals suggested that this was being practised in New Zealand as they reported that,
although parents were aware of the need for screening, they were not asked for consent.69 Interestingly,
77–88% of participants in focus groups supported the idea of screening without explicit consent when
treatments were available.12 This changed if treatments were not available. Another form of informed
consent is an opt-out model and this was endorsed by most parents if screening could prevent harm to
their child.29 This model had the highest levels of support from parents in the most recent study regarding
expanded screening in England.66

Informed consent Data suggested that, when conditions are included in NBS panels for which the
arguments regarding the need for screening may be weaker, it was important that parents were able to
make a choice.12,70 Interestingly, this was more commonly argued by health professionals than parents.14

However, a preference for informed consent is a repeat finding in samples of health professionals69 and
parents.67,98 Parents have also been reported as wanting choice in expanded screening in England,66 yet,
interestingly, in this sample only 27% supported an opt-in model of consent.

Choice appears to be valued, especially regarding the retention of bloodspots.14,68 Indeed, a sense of a lack
of control has been cited as a reason for parents opting out of storage.30 A repeat finding is that storage
of bloodspots triggers people to want a choice, with 49% indicating that it was not permissible for the
state to store bloodspots without permission from parents.30 A benefit of informed consent was found to
be that practices such as storage could be accomplished with public support,20 rather than with concerns
of a backlash/drop in engagement. This fits with findings from the USA where, although parents were
positive about the idea of bloodspots being used for research, this was only with parental consent.68

Verbal consent Interestingly, although 65% of health professionals reported that parents were asked for
verbal consent, only 39% endorsed this model of consent.69 Verbal consent was seen as sufficient by
parents, though, even when considering expanded NBS.66

Written consent Hargreaves et al.14 reported that many health professionals and parents in their English
sample valued written consent. However, this is not practised in England. In the USA only five states
require parents to consent and each of these require parents to sign a consent form.17 In a study from
New Zealand, although only 20% of health professionals asked for written consent, 55% felt that there
should be written consent.69 Importantly, most of these respondents felt that consent for screening and
consent for storage should be split.69 There is some merit in this given that it is a reason cited for parents
opting out of screening.69 Split consent models are also used in three states in the USA, where the core
panel is mandatory but parents are able to decide about additional tests.17 Again, there seem to be
benefits of this flexibility, with the authors stating that it enables pilot studies to scale up more quickly.
Some concerns have been raised about written consent models, with parents reporting that it would cause
them to be suspicious as other screening programmes do not require it and that it could lead to mistrust,
worry or a perception that the decision must be difficult.66

What is important to note is that countrywide research appears to show that health professionals can be
practising up to three different forms of consent simultaneously69 and may be practising consent models
that they do not believe in.69 There is also a consistent finding that parents within one study can have very
different views about the level of consent needed.19

Discussion

This study created an analytical framework from the autonomous authorisation model and populated it
with empirical data. Overall, many of the concepts of the framework were neglected. Although most
studies studied some aspect of the consent model, none did so holistically. There seemed to be a
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predominant focus on ‘relevant information’ and ‘not coerced’ and yet intentionality and intellectual
capacity are neglected and information about understanding and retention is sparse.

Thus, although the above suggests that there is a fairly good consensus on what constitutes core topics of
relevant information, there are a lack of data regarding whether or not this information is understood or
retained at a time when parents need to use it. Focusing on just one of these factors can render the
information useless, for example if relevant information is provided but it cannot be understood or retained.
This highlights one of the most important messages regarding communication and consent models in NBS
implicit in the literature: when evaluating a communication model it is important to look at information
receipt rather than the far more common focus of information provision. In some of the above studies it
was very difficult to state categorically what the information provision had been and whether or not parents
had been provided with information or a choice at all. However, in terms of assessing whether or not
someone has made an informed choice or is trying to reduce the potential psychological harms of NBS,
what is important is whether or not parents had sufficient information to be prepared or to make a
sufficiently informed decision.13 This is of concern as, although variation existed in terms of preferences for
consent models, knowledge was universally valued.12,19,61 The finding repeated throughout this review,
however, is that data suggest that parents did not have full knowledge of what was happening.26,28–30,33,68,93

The finding that parents are not adequately informed fits with what is known from research conducted with
parents after they have received their child’s result, which shows that their awareness is linked to how well
they adapt to the results.99

There was also variation in the literature in how and when29 parents should be informed about NBS
and the level of detail sought. It may be that these factors make it impossible to design a uniform
communication model that works optimally across all populations. It could be that some flexibility is
needed whereby there are standard goals of information provision, with these met by enabling varied
delivery methods and timings.65

The review also suggested that there could be differences in parents’ and health professionals’ views
regarding the timing of information provision and consent models.91 As this may explain one of the
barriers to effective NBS, it is important that future research examines this. However, one of the issues that
this review highlights is the difficulty of comparing midwives’ (or health professionals’) views with those of
parents if the research is conducted at different time points, as changes in screening could account for
differences in opinion. Therefore, to truly understand NBS communication issues, research needs to sample
health professionals and parents simultaneously.

Another concern from the literature is that there appears to be evidence that, when choice is given, the
level of choice falls below what would normally be expected to meet the current legal test of informed
consent. Additionally, there appears to be evidence of coercion18,83 in the way that NBS is presented to
parents. That current practice may not fit with existing standards of informed consent may support critics
of the autonomous authorisation model, who argue that, although it may be a useful theoretical model,
the challenges of achieving such consent in practice mean that alternative practice occurs. This may also
explain the variation in consent models that health professionals are practising within one region.69 It could
be, therefore, that the fair transaction model may be quite relevant to NBS, in which issues arise such as
the complexity of information provision; giving communication and understanding; the pervasiveness of
indirect and direct coercion; the limited cognitive space and time for decision-making; the complex risks
and benefits of screening; the giving of surrogate consent by parents; the potential effects on others of
screening; and the wider societal attitudes to and values placed on such screening.

However, the autonomous authorisation model of consent is more in line with current English law on this
issue and with parents’ clearly expressed views that they would like to be given clear information12,19,61

and have the ability to make decisions for themselves and their families. It is not yet clear whether or not
alterative models of communication in NBS could be designed to enable parents to make decisions that
would meet the criteria for informed consent. Rather, the central dialogue implicit in the data appears to
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be that special consideration needs to be taken of the complexity of NBS when designing communication
and consent models for this screening programme. It may not be sufficient to ‘just follow the standard
template’ of other screening programmes, as this screening programme is unique in (1) asking for proxy
consent, (2) at a time when it is challenging to make decisions and assimilate information and (3) for a
number of different conditions simultaneously.

The range of alternatives in communication and consent was used to generate a pre-interview tool to give
participants a chance to consider alternatives to current practice. The subsequent interviews are reported in
the following chapter.
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Chapter 3 Study 2: interview study

Study objectives

l Explore how providers and users envisage that information given antenatally can best meet the
challenge of effectively and efficiently providing parents with sufficient understanding of an extended
NBSP, including their reflections on the alternatives identified in the review.

l Examine parents’ understanding and experiences of NBSP communication to draw inferences regarding
best practice within an extended NBSP.

Introduction

There were recognised gaps in the research regarding the effectiveness of NBS information provision,
including information provision antenatally;100 the effectiveness of alternative communication models;101,102

and parents’ views.21,34,101 Thus, this project focused on a need to develop the evidence base to produce
acceptable, efficient and effective models of NBS communication in the antenatal phase.

Methods

Design
A qualitative design was employed whereby semistructured face-to-face and telephone interviews were
conducted. We began with the interviews with health professionals, with parent interviews starting once
approximately one-third of the health professional interviews had been completed. This overlap in data
collection allowed the emergent data from the health professional and parent interviews to be incorporated
into the remaining interviews for both groups, enabling the team to explore emerging ideas in subsequent
interviews.

Health professional sample
All senior quality assurance managers (SQAMs) in England were invited to participate as previous work103 has
shown evidence of variation in NBS communication practice and discussions with screening co-ordinators
about the design of this project suggested that variation in practice persists. Current communication practice
will affect views of alternative models and thus we sought to capture maximum variation in practice.
Midwives in the community and hospital setting were sampled nationally, proportional to those involved in
NBS, and purposively to capture variation in experience. Preliminary discussions with screening co-ordinators
and research midwives suggested that the following numbers of health professionals would provide a
sample that proportionally represents front-line professionals involved in the communication of NBSP
information: 18 hospital screening co-ordinators, 14 community midwives and four hospital-based midwives.

Using publicly available details, initial contact was made with SQAMs. Subsequent participants were
identified and recruited through snowball sampling in which SQAMs forwarded the study information to
trust screening co-ordinators who forwarded the information to community midwives. Although all
participants were qualified midwives, those involved in quality assurance did not practise clinically.

Parent sample
Within the parent interviews, views were sought representing parents across the screening pathway and
with experience of different outcomes. Parents were purposively sampled from different stages of the NBS
pathway to include parents-to-be, parents of children with a normal NBS result, parents of children with a
metabolic condition, parents whose child had had a false-positive result/avoidable repeat sample and
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parents awaiting their child’s NBS result. Sample frameworks were based on discussions with local NBSP
advisors, data from previous annual reports for the Manchester Newborn Screening Laboratory and
experience of conducting interview studies with parents with regard to NBSP communication. Participants
were recruited through screening co-ordinators and midwives, NBS laboratories across England, and Sure
Start and family centres to reach more diverse parents. Throughout recruitment the team interrogated
participant demographics and emerging narratives to direct further theoretically driven sampling.104

Measures and procedure
Prior to the interviews, participants in the parent sample were presented with a summary of alternative
consent and communication models for expanded NBS (see Appendix 2). A semistructured interview schedule
was designed by members of the team with expertise in qualitative methods and NBS communication.
This was developed from the findings of the realist review, guided by the scientific advisory board, parent
reference group and advisors, and was piloted with two parents. Participants were asked about their views on
alternative consent and communication models, with prompts directing them to discuss factors that might
affect acceptability or understanding within each model. Parents were also asked how they were informed
about NBS antenatally and to reflect on their level of understanding and if/how this was affected by content
or mode of information provision. Interviews were audio recorded and transcribed by a professional
company.

Interviews were conducted in parents’ homes for the parent samples and by telephone for health professionals.

Analysis
The majority of the data was analysed using thematic analysis, which seeks and reports the patterns that are
inherent within the data collected.105 Thematic analysis is a commonly used method that results in a rich and
complex yet accessible account of the data.105 It has been widely used in evaluative and health-care studies
similar to this one.13,106 Thematic analysis was chosen as it allowed for an understanding of the data to be
developed and patterns within the thoughts and views of participants to be examined.105 It was also chosen
as it would ultimately allow for the views and opinions of all participant groups to be expressed and heard,
in their own way.107 One major advantage of thematic analysis is its flexibility, whereby the researcher can
take either an inductive or a deductive approach, or even a combination of both approaches.108 Analysis
of the data was conducted using a realist method, by which the participants’ reality, experiences and
meanings were reported.105 A hybrid process of both inductive and deductive thematic analysis was used
to code the data.108 Aspects of grounded theory that enhance rigour were used, such as iterative data
generation and analysis, constant comparative analysis,109 and detailed line-by-line coding.

For the health professional sample two researchers independently coded six transcripts each in NVivo.
The first researcher (ND) followed an inductive approach whereby themes were generated by examining
the data alone. The second researcher (FU) followed a more deductive approach by coding data using
preselected categories outlined in the protocol. Comparison of the thematic frameworks revealed that
almost identical categories and themes were developed by both researchers. The parent data were coded
by ND and the emerging coding framework was developed with guidance from FU.

For both analyses, to develop recommendations on alternative NBS communication models, most themes
were coded at the manifest level;110 however, when appropriate, a latent analysis was conducted to
enhance the depth of the analysis, utilising the flexibility inherent in thematic analysis.111 Coding was
conducted systematically and iteratively. Deviant cases were sought to test the emerging framework.
Coding continued until the analysis team was satisfied that the framework adequately described and
captured the data and saturation had been achieved. ‘Member checking’ is a form of validation in
qualitative research112 whereby initial findings are reported to participants to elicit feedback, as detailed
above. This process is inherent in the final study (see Chapter 7).
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A subset of data from the health professional interviews pertaining to information content was analysed
using content analysis.113 Interview transcripts were scanned for content terms, which were then collated
into NVivo nodes and grouped for similarity of topics. The frequency of topics was then calculated.

Ethics approval
Ethics approval for the health professional interview study was obtained from the University of Manchester
Research Ethics Committee (reference number 13198). Ethical approval for the parent interview study
was obtained from the NHS West Midlands Edgbaston Research Ethics Committee (reference number
13/WM/0438). Research and development (R&D) approval was gained from trusts for the health
professional and parent interviews.

Health professional participants provided verbal consent for the telephone interviews whereas written
consent was obtained from all parents. Interview transcripts were fully anonymised with all identifiable
information removed.

Results

Participants
Health professionals across the NBS pathway participated in interviews (n = 37). The sample consisted of
SQAMs (n = 6), a regional quality assurance manager (n = 1), hospital screening co-ordinators (n = 13),
community midwives (n = 14) and hospital midwives (n = 3). Participants employed by the NHS were based
across 16 trusts in rural and urban areas of England. All regions of England were represented in the sample.
At the time of interview, 19 participants were working in a trust implementing the expanded NBSP pilot.

Semistructured interviews were conducted with 45 adults (37 women and eight men). Participants were
recruited from different stages of the NBS pathway, with the sample consisting of parents-to-be (n = 14),
parents awaiting their child’s screening result (n = 6), parents of children with a normal NBS result (n = 15),
parents of children with a metabolic condition [n = 8 (PKU, n = 4; MCADD, n = 2; GA1, n = 2)] and
parents whose child required a repeat bloodspot sample (n = 2). The mean age of parents was 38.82 years
(standard deviation 5.10 years). The majority of parents had one or more children at the time of interview.
Table 1 provided the sociodemographic characteristics of the parent sample.

Results overview
Although the focus of this chapter is on communication strategies to ensure parent understanding,
as outlined in Chapter 2 the design of communication models can depend on the NBS consent model.
Therefore, data on health professionals’ and parents’ views about consent are presented first. Next, data
relating to what health professionals and parents felt constituted ‘sufficient understanding’ are presented
before considering the findings on parent experience and understanding. These data are contrasted with
the ‘sufficient understanding’ data to foreground the findings relating to alternative models. The third
section outlines the challenges of providing NBS information and how best they can be met to ensure
sufficient understanding. In addition to data from the interviews, data from the stakeholder consultation
are included, in which participants reflected further on their experiences.

Although the aim of the last qualitative study was to ask parents and health professionals to reflect on the
project’s findings, it was found that many participants provided further depth on their original data in line with
repeat interview methodology. Owing to the ability for these data to inform the research objectives of this
study, relevant information from the final study was incorporated into the data set for this chapter. To provide
clarity regarding the source of data, however, any data from the final study that are reported here are marked
up with ‘i’ or ‘fg’ to indicate that it came from an interview or a focus group, respectively, in the final study.

Views on consent models
As consent is not an everyday topic that people discuss, parents were provided with consent options in a
pre-interview tool so that they could consider their views before the interview, rather than being asked on
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TABLE 1 Sociodemographic characteristics of the parent sample (N = 45)

Characteristic n (%)

Age (years)

18–25 5 (11.1)

26–30 8 (17.8)

31–35 15 (33.3)

36–40 17 (37.8)

Ethnicity

White British 26 (57.8)

White European 6 (13.3)

Black African 3 (6.7)

Pakistani 3 (6.7)

White Irish 2 (4.4)

Black Caribbean 1 (2.2)

North African 1 (2.2)

British Chinese 1 (2.2)

Mixed 1 (2.2)

White other 1 (2.2)

Primary language

English 35 (77.8)

Urdu 3 (6.7)

French 2 (4.4)

Polish 2 (4.4)

German 1 (2.2)

Romanian 1 (2.2)

Ukrainian 1 (2.2)

Employment status

Employed full-time 25 (55.6)

Employed part-time 7 (15.6)

Full-time parent 3 (6.7)

Full-time student 2 (4.4)

Self-employed 5 (11.1)

Maternity leave 3 (6.7)

Highest educational attainment

Degree or higher degree 30 (66.7)

NVQ, Diploma, A level, HND or equivalent 13 (28.9)

GCSE or equivalent 2 (4.4)

Number of children

Pregnant with first child 12 (26.7)

Parent of one child 11 (24.4)

Parent of two or more children 22 (48.9)

GCSE, General Certificate of Secondary Education; HND, Higher National Diploma; NVQ, National Vocational Qualification.
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the spot for their views. As health professionals should have received training on consent issues it was
deemed reasonable to ask them directly for their views. The parent consent preferences in the pre-interview
tool are provided in Table 2.

Because of the sampling strategies adopted in this study, the numbers in Table 2 should not be used to
indicate preferences for consent models in a population; rather, they simply outline the range of views of
parents within our sample. Although there was variation in the level of choice that parents wanted for
NBS, there was a unanimous consensus that it was important that parents were fully informed about NBS
and its implications:

I suppose it’s about being involved and being made aware as to what is happening, what the options
are, what are the advantages, disadvantages, effects, that kind of thing. And just about, yeah, sort of
being fully informed as to what’s happening to my child. And for my husband as well, not just for me.

#6, mother-to-be

Informed consent
The majority of health professionals stressed the importance of informed parental consent:

I think it’s important in everything we do. At the end of the day it’s the woman, it’s their baby and
they’ve got a right to say what tests they want for themselves and their children. I certainly wouldn’t
have appreciated it if somebody had have said to me when I had my children that this is what we do
and that’s it, they just get on with it.

#22, trust screening co-ordinator

Parents, however, varied considerably in terms of their preferred model of consent. For parents who valued
having a choice with regard to screening, their perceived responsibility to act in their child’s best interest
appeared to underlie their views on choice:

Because even though obviously they’re their own person, you are responsible for them and until
they’re of legal age, they are your responsibility. So it’s a bit like a freedom, isn’t it, and it’s the right
to choices and things like that.

#42, mother, second child, both negative results

For one parent, the opportunity to make a choice about NBS appeared to foster empowerment and
confidence as a mother, compared with her experience with her previous children when screening was not
perceived to be a choice:

[. . .] because I had a choice and that made me feel good because it made me feel like a parent,
whereas with the other two children I felt like I had no choice and she just came and did it.

#41, mother, third child, all negative results

TABLE 2 Parent consent preferences in the pre-interview tool

Preference
Number
of parents

Parents can choose if their baby will be screened or not 9

Parents can choose if their baby will be screened or not and, if they say yes, they can choose which
conditions they would like their baby to be screened for

7

Health-care professionals will assume that parents want their baby to be screened. If parents do not want
their baby to be screened, they will have to explain the reason why to a health-care professional

19

Parents do not have any choice about screening as screening is compulsory for all babies 10
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There was also widespread acknowledgement that true informed consent was often difficult to obtain
in practice as many parents had not read the information leaflet or fully grasped the implications
of screening:

I think it is quite tricky to get informed consent on some occasions because some parents they just
consent and they don’t really know what it’s for but at the end of the day they don’t really want to
know. They don’t want to read the leaflets, they don’t want to be told about it, but they’re happy to
have any tests done on their baby for the health of their baby.

#30, community midwife

Thus, the reason why parents are ill-informed was placed onto parents’ lack of engagement. In contrast,
although parents also queried whether or not informed consent really occurred, they had a different view
on the reasons for non-engagement:

I think maybe option B is a better option of parents actually saying yes, I would like this screening. But
for it to be offered, so this is what we offer; would you like to have that? And then maybe that should
be documented as you . . . so not just having the leaflet and that’s you giving your consent because
you’ve been given a leaflet.

#1, mother, English, second child, negative result

Indeed, the overarching message from parents was that they would have wanted and accepted more
involvement in learning about NBS and felt that the distribution of leaflets was not enabling this. However,
some parents did feel that they had been informed and one parent felt that she had made the choice to
have their child screened. This participant was a doctor and may therefore have had prior awareness of the
relevance of this information.

Assumed consent/opt-out
Health professionals were generally not in favour of assumed consent/opt-out because of concerns that
such a model may not place sufficient onus on the health professional to ensure that parents are informed.
Front-line professionals could see how this might lead time-pressured health professionals to prioritise
other tasks. For health professionals involved in training and quality assurance the link between
professionalism and rigorous informing practice was key:

You’ve got to maintain your professionalism and in something like screening if you just have an opt-out
policy, you are, kind of, doing your own profession an injustice by not giving all the information that
you should be giving to the parent.

#3, SQAM

However, several front-line professionals acknowledged that there was often an assumption of parental
consent in current practice as NBS was offered as part of routine care:

I think there’s an element of that, to be honest with you, that we already do assume [. . .] Yeah, we
do actually, because we diary it in, that’s a routine sort of midwifery . . . see them on the day they
come out of hospital, you then see them on day 5 for bloodspot and weight, and then you see them
on day 10.

#12, trust screening co-ordinator

This highlights how practices that are not directly linked to information provision can convey the extent of
choice to parents. This aligned with the experience reported by most of the parent interviewees:

Because you just kind of almost go along with it, I felt you’re just going along with what they’re
telling you, and they’re not telling you that much.

#2, mother, English, two children, normal result, focus group

STUDY 2: INTERVIEW STUDY

NIHR Journals Library www.journalslibrary.nihr.ac.uk

32



Of interest, parental views that this model would be an improvement were based on the belief that it
should trigger communication between health professionals and parents, as their experience had been of
minimal or no communication about NBS. That all health professionals reported that communication was
occurring highlights the discrepancies in views between health professionals and parents:

Like even though I had said that I’d be perfectly happy with the health-care professional handling
everything but, you know, with the caveat that they can actually explain the rationale rather than just
go ahead and do it without explaining anything.

#27, father-to-be

At least you would know whether they’d been informed or not, because the health-care professional
could be like, well, you know what might happen if you don’t have it. So then they are being
informed actually because they’re talking to the health-care professional on why they don’t want it.

#17, mother, child has PKU

Generic consent
As with assumed consent, midwives emphasised the need for parents to be fully informed prior to
screening. However, midwives did admit that further expansion of screening may require changing the
consent model, depending on the number of conditions:

Again, if it was to be a case of in 10 years’ time we’re now testing for 20 conditions I think it would
have to be a case of looking at a different way of consenting and perhaps examining more closely
something like a generic consent.

#19, trust screening co-ordinator

These sentiments were echoed by parents, who reflected on the amount of information that may need to be
conveyed in the future if further conditions were included and whether or not this was necessary or desirable.

Mandatory screening
Mandatory screening was not supported by any of the health professionals. Of particular concern to health
professionals was the added vulnerability that they faced as professionals by collecting a sample without
parents’ consent, something they felt was incongruent to the ethos of providing choice in midwifery practice:

I’m thinking of all of the screening programmes that we offer and yet have different means of
consenting for different tests within the antenatal and newborn screening programme. So while most
things its informed consent such as the Down’s syndrome screening and then to have a mandatory
consent for another part of the screening programme it seems to be that the principles are seen to be
a little bit conflicting.

#19, trust screening co-ordinator

Several participants were also concerned that making screening mandatory for all babies could result in a
backlash, with parents rejecting screening as well as other health services for their newborn child:

I think when we absolutely mandate that you have to have these things is when you risk women
registering their babies in the first place and slipping under the radar.

#1, SQAM

Interestingly, the vast majority of parents reported that they were unaware that they had a choice over
NBS, with many believing that it was a mandatory procedure, although, on the whole, parents were happy
that their child had been screened:

I didn’t realise I had a choice to opt out but I think it’s a bit crazy if you opt out really, especially if you
can find out and do something about it.

#7, mother, second child, both negative
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No, no, it wasn’t, do you want your child to have this test, it was she is having it.
#13, mother, pregnant, second child

Many parents contrasted their experience of choice with regard to NBS with their experience of antenatal
screening and noted the differences between these:

When you have the testing done in your pregnancy, the scans, that felt like an option. It was like
would you like to have this? That was never presented to me with the newborn screening. It was like
we’re coming to your house to do this. So it was never an option of not having it really. And I never
questioned that.

#1, mother, second child, normal result

I think it should be down to the parents, just like the Down’s syndrome test is completely optional and
up to yourself.

#21, mother-to-be

Summary
There appeared to be variation in the parent sample regarding the level of choice that they wished to have
with regard to screening. However, health professionals felt strongly that an informed choice model should
be followed and, regardless of their views on consent, parents felt that it was necessary that they were
fully informed about NBS. The next section examines what information would need to be provided to
achieve this.

Sufficient understanding and parents’ actual experiences and understanding of
newborn screening
The goal of NBS communication globally is to ensure that parents receive ‘sufficient information’, yet this is
poorly defined. This study sought to establish what ‘sufficient information’ is within England. The second
objective of this study was to examine parents’ understanding and experiences of NBSP communication to
draw inferences regarding best practice within an extended NBSP.

Sufficient understanding
All participants emphasised the importance of parental understanding of NBS information prior to
screening. Participants were asked what information they thought parents would need to enable them to
have sufficient understanding of NBS (Table 3). Again, little inference can be taken from the frequencies
of responses, other than that they indicate the variation within one sample. Examining the data in more
detail showed that midwives placed importance on parents being aware not only of the conditions being
screened but also of the potential implications of the conditions and the importance of early detection
through screening:

I think that all of the midwives that I know, [. . .] would agree that it’s our responsibility to make sure
that any intervention that we’re carrying out, that women need to know why we’re doing it and how
we’re going to do it and what the repercussions would be.

#32, trust screening co-ordinator

Data from the interviews showed that parents who asked for brief information on the conditions being
screened for did so because they had received no information previously, rather than wanting a reduction
in the amount of information provided:

So, yeah, this heel prick, like maybe a little, brief introduction about what’s the heel prick and what
we are testing or screening would be better, just without . . . it’s better than not saying anything
about it, I think so.

#44, mother, second child, first child negative result, waiting for second child’s result
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However, when asked to indicate on the pre-interview tool their preferred level of information, the
majority of parents selected the option in which only the names of the conditions being screened for were
provided (Table 4). They also wanted to be given procedural information about screening, the time frame
for the results and where to access further information if desired.

The parental responses in Table 4 suggest that different parents have different information needs. For
example, parents who were experiencing NBS for the first time wanted step-by-step information about
significant events occurring in the postnatal period, such as screening, whereas parents whose previous

TABLE 3 Information that midwives and parents think that parents need prior to screening

Information required
Number of
midwives/parents

Midwives

Conditions being screened, with some detail on implications of the conditions 34

When and how results will be received 19

Possible outcomes of screening 16

How screening takes place 15

Importance and objectives of screening, including the benefits of having their child screened 9

Timing of screening 4

Rarity of conditions 4

Possibility of repeat samples 3

Storage of bloodspot cards 2

Screening is not diagnostic 2

Screening is optional 1

Parents

What the implications are if your child screens positive – treatments available 10

Brief information on conditions – treatable 8

How screening takes place 5

When and how results will be received 4

What has changed since previous pregnancy 4

Where to get further information 3

Benefits of screening 2

Timing of screening 2

How to calm your child 1

Implications of not screening 1

Probability of child having condition 1

Symptoms 1

Recommended 1

Family may not be aware of illness 1
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children had been screened preferred more concise information about any changes to screening since their
previous child had been screened. Also, although the majority of parents just wanted to know the names
of the conditions being screened for, some also wanted to be given more thorough information about
each of the conditions being screened for.

Instead of just listing off the names, when you don’t really know what they are anyway. You don’t
want to be saying, well, could you explain what that is and that, because I don’t know what that
is either?

#39, mother, first child negative result

Only one parent (father) did not want any information prior to screening as he tended not to desire
detailed health information in general. However, the partner of this parent did want information about the
process of screening, the receipt of results, the names of the conditions being screened for and where to
obtain further information, further highlighting that even within parenting couples there can be different
information needs.

Health professionals’ focus on informing parents was driven by their duty to obtain parents’ consent prior
to screening. Indeed, one midwife defined midwifery practice as:

It’s giving the information; it’s giving the information at the right pitch to the right women so that
they’ve got a full understanding or a good understanding of what the screening is about and that they
can make their choices.

#35, trust screening co-ordinator

However, only one health professional mentioned that it was important that parents knew that screening
was optional. On the other hand, only one parent also thought that it was important to know that
screening was recommended, as mentioned in the information leaflet.

Parental understanding
Although many parents knew that the heel prick test was carried out, the majority of parents, with the
exception of those in the medical profession, lacked knowledge about the conditions included in NBS,
both prior to screening occurring and after screening had occurred. Furthermore, many parents did not
fully understand why their children had been screened:

Well, I knew there was a heel prick test, so yeah, I knew that, but . . . and I knew that they take a few
other samples, but not really. [. . .] I don’t know what the actual . . . why he had it done.

#8, mother, third child, all negative results

TABLE 4 Parents’ information preferences from the pre-interview tool

Preference
Number
of parents

Parents receive information about how the heel prick test will be carried out, when they will receive the
results of the test and information about each of the conditions their baby is being screened for

12

Parents receive information about how the heel prick test will be carried out, when they will receive the
results of the test and the names of the conditions being screened for. Parents will be told where they can
obtain further information about each condition their baby is being screened for should they want it

32

Parents are told only that screening will take place and when they will get the results 33
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Some parents appeared to be fully informed only when they had their second or third child, as midwives
took the opportunity to actively engage parents by providing detailed information, as illustrated by the
following parent:

Well I’ve had two other children before so obviously they were doing it back then and I wasn’t really
aware of why they had to do it [. . .] During my third pregnancy my midwife told me during the
pregnancy why. She gave me a leaflet as well about it and told me why the babies have to have it
done and what the screening’s for and the conditions that they can have.

#34, mother, third child, normal result

Regardless of their child’s screening result, many parents were concerned that they did not realise the
seriousness and importance of NBS earlier and linked this to the lack of information provided:

I just don’t remember being really on the ball with that and really understanding how serious it can be.
#13, mother, expecting second child, first child negative result

I don’t feel that we were told why it was happening and what the results would be, and what the
consequences would be. I think we would have taken it a bit more seriously than we did.

#18, father, first child, PKU result

Moreover, parents whose child had a condition detected through screening reflected on the impact of
their lack of awareness about the conditions being screened for and the possible outcomes of screening.
Some parents expressed their initial shock and surprise at their child’s result, whereas for others the
consequences of a positive result appeared to extend for far longer:

I think in hindsight, once we got the result then we certainly didn’t . . . we didn’t even know really
what they fully tested for [. . .] when they said the word ‘GA1’, we didn’t have a clue and we’re like,
well, did you even test for that?

#14, mother, second child; first child negative result, second child GA1

Our world had come crashing down. In fact, the next 3, 4 weeks, even the next few months really . . .
because then you have to come to terms with it, you have to learn how to deal with it, it was
really hard.

#11, mother, second child; first child negative result, second child PKU

Challenges and strategies for effective communication with parents
The next section defines what the challenges are to effective communication and what solutions the
participants offered. When appropriate, example quotations from health professionals and parents are
provided to contrast the similarities and differences in views.

Problem: incorrect timing of information
Both health professionals and parents felt that the timing of information delivery was a pivotal factor in
determining whether or not information was engaged with, understood and retained by parents.

Booking: irrelevant
Both participant groups felt that giving information at booking was difficult for both the health professional
and the parent because of the amount of information exchanged and the competing demands on
parents’ time:

They’re so busy doing other things that I just don’t think they have time to pick up the leaflet and
read it.

#29, community midwife
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I was given a leaflet but I wasn’t very far gone, I think I’d just had my first scan, and it just went to the
back of a cupboard.

#11, mother, second child; first child negative result, second child PKU

Many parents did not remember discussing or receiving any information prior to birth. However, of those
who did, the majority of parents admitted not getting around to reading the information leaflet and
there appeared to be many reasons for this. Some parents were not focused on the baby as they were
preoccupied with other aspects of the pregnancy, such as antenatal screening. Others echoed the
sentiments of the health professional above, explaining that the information was deemed irrelevant as
the baby was not perceived as a tangible entity prior to the 20-week scan:

I think you’re more focused on [. . .] being pregnant and what kind of complication can happen than
you are of what’s going to happen after [. . .] when the baby comes it’s going to have to have this test
and stuff.

#43, mother, third child, negative result last child, previous two not screened

Birth: too tired
Participants also recognised that communicating with parents post birth was also not optimal as ‘you can
see that glazed look coming over’ (#25, community midwife). There was also awareness of the implications
that such information giving had on consent, with a concern that this was ‘possibly the worst way to
consent somebody’ (#15, community midwife). The majority of parents whose children had been screened
reported being informed about screening following the birth of their child. Although some parents were
informed when they were being discharged from hospital that screening would take place, a significant
proportion of parents reported being informed only when a midwife visited them at home for the first time
after the birth:

From what I can remember, it was when the midwives came round to my house to visit. They told me
that the next time they were coming, they’d be doing the heel prick test. And they explained a little
bit about it . . . That was the first time I heard of it.

#39, mother, negative result

Of greatest concern was the finding that some parents were informed only on the day that screening was
due to take place. Parents who received NBS information postnatally discussed the difficulties that they
faced in processing and retaining information at such a busy and tiring time:

When you do have the time [post birth] you’re just too tired to take anything in; you can’t read
anything, you can’t . . . I personally couldn’t retain any information [. . .] The first few weeks are
so hard.

#9, mother, second child, both negative results

This was a uniform statement from parents, even for those, as in the case of the mother above, who had
had a previous child and received a negative result.

Solution: focus discussion and consent in the third trimester
The most appropriate time to discuss NBS and signpost parents to information resources was perceived to
be the third trimester, when information would be more relevant to parents as they began preparing for
the arrival of their newborn child:

I think 36 weeks is a good time [. . .] I do think that’s probably the best time when women are most
sort of receptive to taking that information in because they’re not rushing out to work, they’re starting
to have that sort of nesting instinct and they’re kind of happy to absorb information that is going to
affect their baby.

#25, community midwife

STUDY 2: INTERVIEW STUDY

NIHR Journals Library www.journalslibrary.nihr.ac.uk

38



Given the dominance of the narrative that the postnatal period was a difficult time for parents to process
information, this led the research team to start testing out whether or not it would be better to move
information provision and decision-making into the antenatal phase. Interestingly, the majority of
participants felt that moving consent into the antenatal period would enable parents to make informed
decisions about screening, providing that the decision could be revisited after birth:

[. . .] if the baby’s only 24 hours old, and actually the last thing on their mind is, do they want to make
a decision about these tests for their baby? [. . .] I think the discussion about gaining consent would be
better done in the antenatal period, and obviously reviewed when we’re about to actually perform the
tests in the postnatal period.

#33, community midwife

Parents were also asked about their views on the timing of consent and most agreed that it would be
better to indicate consent in pregnancy, as they would have more time to engage with the information
and would have the mental capacity to make an informed decision:

I think it will be good to ask during pregnancy as well because sometimes during pregnancy you can
have all sorts of thoughts running through your mind, so I think talking about it during pregnancy,
it’s really important. So if the midwife asks the question, would you like to have it done, and if the
mum or dad says, no we don’t want to have it done, then I think that should be respected and then
as well after the baby’s born, just to make sure that they don’t change their mind or anything.

#23, mother, first child, normal result

One parent raised concerned about this practice, but her views seemed to be linked to the idea that
parents might initially decline screening:

I think women change and women’s emotions change so they might be on a hormone high during
pregnancy and think, oh, everything will be fine and then the baby will be born and suddenly they are
more anxious and might change their mind to do want to know now so depending on the hormone
state of every woman, I think you should give them time until the baby is born.

#30, mother, pregnant with first child

Although this was a common concern and was also evident in the health professionals’ narratives, there
was no indication from any of the parents at any stage that any would consider declining NBS.

Problem: information not prioritised
Several parents also commented on the lack of emphasis on NBS and little awareness of the possibly that
their child could potentially have a health problem after birth, and rather appeared to remember the
multiple reassurances that their child was healthy:

In fact, all the way through your pregnancy, you kind of . . . there’s a lot of emphasis on things like
Down’s syndrome test and things like that, and it seems that you tick all these boxes and then you get
through to the stage they’ve been born, somebody’s laid out and measured, that’s all ticked away.
So you think, in theory, you’ve passed, you know, you’ve got a healthy baby.

#18, father, first child, PKU result

Parents also commented on the emphasis placed on antenatal screening compared with NBS screening.

Because usually people think they have their babies and that’s it, there’s nothing really offered after
that. Because during pregnancy you have all sorts of screening done, like the Down’s syndrome, the
glucose tolerance test and other pregnancy-related screenings. But after the baby’s born usually
people think that’s it, they don’t do anything.

#41, mother, third child due, previous two children negative result
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I think more needs to be said about it, not just there is a leaflet in your folder, please go away and
read it, and no one mentions it again. Or certainly, no one did to me. It was never checked up on,
have you read that information. There wasn’t . . . there was a lot about breastfeeding in the
information but not about that.

#2, mother, two children, pregnant sample, fg

This mother, from the stakeholder consultation, reflected that she was able to remember some complex
health information provided during pregnancy – the four chambers of the heart, from a waiting room
poster – and attributed her lack of knowledge about the NBS conditions screened for to the lack of
attention drawn to NBS. Later, this mother highlighted that it was not only NHS services that appeared to
not raise awareness, but also other frequently used services:

Even on the . . . I mean, I was quite . . . you know, I’ve been on baby centre twice through both
pregnancies and I don’t even remember it being quite a topic of conversation on there.

#2 mother, two children, pregnant sample, fg

Parents also commented on the general lack of awareness about NBS by others, further emphasising the
idea that NBS is conspicuously absent in discussions around pregnancy:

Because everybody that I speak to about it, I say [child’s] got PKU and they’re like, oh, how did you
find out? And blah, blah, blah, what is it? Nobody’s ever heard of it.

#12, mother, second child; first child negative result, second child PKU

In terms of awareness about NBS, some parents who were days away from giving birth at the time of their
interview reported that they became aware only through being invited to take part in the present study:

Yes, the first I’d heard about it was reading the information that you’d given to us when you
introduced yourself.

#31, father-to-be

One suggestion throughout the data was that most of the NBS information was directed at mothers,
despite an awareness that fathers needed to be equally aware of NBS. If information provision for mothers
was poor, it appeared to be completely absent for fathers, with very little chance of a father being
informed directly about NBS prior to the screening occurring. However, as noted above, some mothers in
our sample also reported that they became aware of NBS only through the research team. Of note, the
mother in the following quotation was pregnant with her second child, further highlighting the lack of
knowledge of NBS in the population:

So when you told me, 1 day before her birth, then I got told.
#38, mother, pregnant with second child, first child not screened, Urdu, does not need interpreter

Problem: leaflets not read
Interestingly, both health professionals and parents discussed how information materials were not engaged
with. Health professionals reported that, although much of the necessary information was featured in the
Screening Tests For You and Your Baby booklet, parents often lacked understanding and awareness
of screening:

I mean I can give them a leaflet but I can’t guarantee they’ve actually read it because most people
don’t, even on . . . you know, even at booking when we give the screening leaflet or currently you’ll
say, you were given, you know, the screening leaflet on discharge from hospital. On the first home
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visit you’d remind them that the information’s there. You’d talk about the conditions that we’re
screening for, the nine conditions, how we take the sample. Then we can go back in on day 5 when
we’re actually doing the sample but they haven’t actually read the information, and you can see
sometimes with their face that they haven’t.

#1, senior community midwife, stakeholder interview

Although the view that parents did not engage with the information materials was a strong discourse
running through the health professional and, indeed, the parent data, there were differing views as to why
this occurred. Midwives attributed this to parents not reading the booklet, whereas parents attributed this
to not being made aware of the importance of engaging with the information. The way in which parents
were given information about NBS also appeared to closely reflect how they engaged with the
information. The majority of parents who recalled being given information antenatally tended to report
receiving a leaflet, with little verbal discussion:

I’m nearly 27 weeks now and it hasn’t been spoken about.
#13, mother, pregnant with second child

I haven’t been told. We’ve been given information in the form of leaflets and all I know is it’s done
quite soon after the baby’s born.

#21, mother-to-be

With regard to the information booklet, many parents reported that they did not realise that the
information required their attention as they were not explicitly told to read it by their midwife:

I think I saw a leaflet on it, but it wasn’t really pointed out to me by the midwives [. . .] It’s more like
they just gave a whole bunch of stuff and then, you know, read it if you want to and don’t read it if
you’re not too interested.

#19, mother-to-be

This parent’s data highlights the problematic nature of designing information interventions within
pregnancy, which was echoed across the parent data and acknowledged by health professionals –
booklets can be effectively designed but, if they are evaluated using a design in which parents are given
only that material, they have not been robustly evaluated in the environment in which they need to
perform, namely in competition with a deluge of other information sources and topics.

In terms of parental engagement with the information, both of the samples raised the issue that existing
parents had a different antenatal experience from first-time parents. Health professionals believed that
existing parents were less engaged in screening and did not see the relevance of the information, whereas
some parents were concerned that they were offered a different service. This was such a concern to these
parents that this issue was raised again by parents in the stakeholder consultation study:

And the other thing I felt left out, like, when you are an experienced parent, some of the information
they give you when you are a first parent, it is completely different. I had a bit gap between my kids,
so actually I felt as I wasn’t able to burp my child. They assume that you can know everything, how to
put the nappy on, how to burp the baby, when you have the reflux, what you need to do. Meanwhile
I was blank like a jacket potato, I didn’t know what to do. Even though I had a kid, just the gap,
assuming in medical ways just gross negligence.

#3, mother, second child, focus group
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Problem: parents not aware of the need to engage as unaware of the choice
Many parents also cited their trust in midwives and their lack of awareness that they had a choice as
possible reasons for their lack of engagement and why they did not seek further information:

I guess it’s just, I just accept it as a routine thing, I didn’t even realise that you had the option to opt
out of it. I just saw it as if it was just routine screening. I just thought it was just a thing that
was done.

#7, mother, second child, both negative results

I don’t know, kind of, put my trust in the midwives and the NHS and, you know, just let them get on
with it, do what you need to do.

#9, mother, second child, both negative results

Reading across the parent data there was a strong sense of this being a huge period of change for parents
in terms of roles and identities, but also a time when they were being overburdened with information.
This was not only because they needed to learn a lot about the pregnancy, tests, screening, the birth and
parenthood, but also because they appeared to be targeted continuously by marketing companies, given
the multitude of products available to sell to parents. These factors combined to create a situation in
which, unless information was clearly marked as needing their attention and directed them to take action
(i.e. you need to make a decision), their limited attentional resources were directed to other information.
Thus, their accounts provided a rationale as to why they did not engage with the information, especially if
this was coupled with a view of inevitability that the screening would occur or an inherent trust that a NHS
service would be without risk. Thus, the parents’ accounts illustrated that, without knowing that they
needed to make a decision, or that there may be other factors to consider, they were more likely to store
the information away, with some making the analogy with the terms and conditions of a purchase, for a
time when it was needed, rather than engaging with it a priori.

Problem: rare event so not relevant
The focus on the rarity of the diseases also drove some parents to disengage with the information, leading
them to fail to see the relevance of knowing about screening before the event:

I know these things are all rare and it’s just come to it when you cross the bridge type of thing. Like
really to me, like one in 200,000 or whatever, as long as I read that that’d be like, oh OK, you know,
I’ll forget about it until if I get a positive result then I’ll read up about it.

#19, mother-to-be doctor

Thus, factually correct information, such as the incidence of the individual diseases, can act as a barrier to
engagement with the information. Indeed, a review of the website available to parents at the time of this
study revealed that parents would have needed to scroll down through a number of pages of information
about the rarity of diseases to discover that they had a choice as parents about whether or not to have
their child screened. It also shows how the importance of the information is judged based on the
likelihood of a disease state being found, rather than recognising the other potential outcomes that
parents may need to be prepared for, such as carrier status or a false-positive result. Although there was
some discourse in the health professional and parent data about the need for parental choice, the role of
the information in enabling parents to make this choice was absent from most participants’ accounts.
For some, the link between the likelihood of a diagnosis and the need for information actually acted as a
way to shut down, probably unintentionally, parental requests for information:

The midwife said, we’re going to come and do a heel prick test for some rare conditions, and you’ll
probably hear nothing back from them. [. . .] But it’s just a blood test and it’s over in seconds and it
goes off and you usually never hear anything back.

#12, mother, second child; first child negative result, second child PKU
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Solution: separate health information from other materials/mark up appropriately
Several parents also described difficulties with identifying which pieces of information were relevant to
read among the volume of information leaflets that they had been given at the beginning of pregnancy.
Parents particularly referred to being overloaded with information leaflets as well as promotional material
for baby products:

Because a lot of it actually is probably rubbish and some marketing material, so I think it’s fairly
difficult to actually figure out what’s worth reading and what’s not from what you get given.

#2, father, first child, normal result

We shouldn’t be using things like the Bounty programme to promote information, but actually they do
promote it fairly well in their little booklets and what have you. I think we need to make sure that
anything that is produced doesn’t look like some sort of marketing because those leaflets just go in
the recycling for a lot of people.

#1, SQAM

However, many parents reported that they would have engaged with the leaflet had it been more explicitly
pointed out to them. Thus, a simple and cost-effective way of making leaflets more effective would be to
place greater emphasis on their importance:

But if I was told, listen this is, you need to read this, this is serious, you’ve got to read it, then yeah I
would take it and read it, obviously.

#11, mother, second child; first child negative result, second child PKU

Solution: drip feed
Drip feeding information at multiple time points and a verbal discussion of screening antenatally were
approaches that were appreciated by parents and which appeared to facilitate engagement with
information:

So I think if it’s going to be discussed antenatally then perhaps it could be brought up somewhere
around the 6-month pregnancy mark, 6 or 7 months and then it could be re-discussed at the
following antenatal appointment, sort of, 4 weeks later or whatever. I think that would be an
adequate length of time for most parents to make an informed decision.

#20, mother, first child, negative result

Health professionals also felt that information should ideally be given incrementally at different time points
during pregnancy to both ensure that parents had sufficient time to understand the information prior to
birth and facilitate absorption. It was thought that mentioning NBS multiple times would prompt parents
to access and engage with relevant information resources:

But they need time to digest that, and maybe you need to revisit these things more than once to be
honest, I think. I think giving it them once is perhaps not enough. Because they get bombarded with
stuff, don’t they, in pregnancy?

#36, antenatal clinic midwife

But there could be little tick boxes at various gestations, to say, has this been discussed again? Have
you ensured that they’ve got the information? And just as a little aide memoire to midwives really, to
keep on bringing it up, because I think the more it’s referred to, the more likely it is that people are
going to go and have a look at it.

#15, community midwife
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Both of these accounts acknowledge the contextual factors relevant to information engagement in
pregnancy discussed previously, such as the overwhelming amount of competing information and the
need for midwives to drive engagement with information. Across the data sets, no parent or health
professional provided an account that would counter the idea of drip feeding as an improvement in NBS
communication. Rather, it was a concept that emerged from the accounts of the interviewees as being a
necessary approach to information provision.

Solution: raise general awareness of newborn screening
Related to the drip-feed approach was raising awareness of NBS more generally. Thus, it would become
part of the known pregnancy pathway. One suggestion was to ensure more comprehensive dissemination
such as through family centres, antenatal clinics and general practice waiting areas:

I think we need to make sure there’s good information in family centres where they still exist, because
those are often targeted at people who have issues already and they’re the ones that probably need
the information most.

#1, SQAM

Another benefit was that people would receive repeated ‘nudges’ to engage with the information:

I think posters you could have, antenatal clinic, you could have on the postnatal ward, you could even
have in the GP [general practice] surgery. You’re not really going to miss people out there.

#17, regional quality assurance manager

Another suggestion to enhance parents’ engagement with and acceptance of expanded NBS was to raise
awareness nationally using the media to promote screening:

So you can increase awareness by putting adverts in those sorts of things; TV, radio, free newspapers
and local newspapers as well [. . .] Yeah, just to make it nationally known, national because the more
aware the parents are, know about it, that it’s going to happen, the more they’re likely to respond to
it. So advertising and awareness really, where people will read about it.

#23, trust screening co-ordinator

Alongside engaging both parents in the NBS communication process, one midwife gave an example from
her own trust of holistic communication focusing on awareness across the wider family, which appeared to
have had a positive impact on parent engagement:

There’s been a massive, massive re-launch of our information-giving processes and how we access
women to give that information, parent education being a massive, massive way forward. We have
dads’ nights, we have grandparents’ nights, we have all sorts.

#12, trust screening co-ordinator

Inherent in this account is the multitude of people who may be making decisions on behalf of a newborn
child, rather than focusing purely on mothers as the decision-makers for children. Such multifaceted
attempts to ensure that parents were informed appeared to be working, according to parents’ accounts.

I believe I remember reading about it in literature that was given to me by the hospital and also
literature that was given to me in the Bounty pack. And then it was verbally discussed with me with
my midwife at my birth plan meeting. So I was, sort of, you know, a four-pronged attack as it were
with regards to actual information about it.

#22, mother, first child, negative result
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Problem: effective newborn screening communication takes time and training

Problem: midwives’ need for comprehensive training
Participants who practised clinically emphasised the importance of ensuring that their own knowledge of
the additional conditions in expanded NBS was sufficient to effectively relay this to parents and answer
their questions:

I think obviously it’s important that we understand what the other four conditions are so we can make
sure people understand before we consent them for it and also we have to have a certain level
of understanding.

#20, community midwife

Participants also acknowledged the importance of having well-trained and knowledgeable staff to facilitate
the effective implementation of expanded NBS and obtain parental consent:

And that the requirement to have knowledgeable, well trained staff prior to implementation, is clear
that that needs to be in place.

#2, SQAM

One participant who had experience of the expansion highlighted that some of the challenges may be at
quite a basic level, yet they represent a real communication barrier:

I think it’s the same way as for the other newborn bloodspot screening. However, when we did
introduce this [expansion] the challenges were first of all the names of all the tests, they’re
unpronounceable and so that was a real barrier for getting the information over.

#11, trust screening co-ordinator, taking part in pilot

Additionally, participants discussed needing sufficient knowledge so that they could provide information to
parents according to the amount and type of information that they desired:

There might be parents who want more in-depth information about the conditions before they test for
it and then there will be the people who want, sort of, more of a basic understanding of what they’re
testing for. So we need to have different levels of knowledge really.

#20, community midwife

Furthermore, participants who organised and delivered training sessions for midwives reported concerns
regarding the amount of content to fit into already time-constrained training sessions, how to reach all
midwives in a timely manner and how to provide information in a standardised manner:

And I do training every month. Unfortunately I’ve been cut back. I used to get an hour, I now only get
half an hour. But in that half an hour I have to roll out training for the whole seven screening
programmes that I co-ordinate.

#12, trust screening co-ordinator

I mean, you know, from my point of view I prefer to have a session where somebody comes along
where I don’t have to think about anything else, anybody coming in interrupting me. It’s protected
time where I can go and learn about whatever it is that’s going to be new [. . .] If it just drops into my
inbox we’re all so busy and, again, you know, interruptions, you go to look at it and working in a
clinical area it doesn’t work like that.

#31, trust screening co-ordinator
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In addition, participants who were responsible for informing parents and collecting bloodspot samples
raised concerns about the lack of time to access training materials outside of protected mandatory
training. Taken together, these data show how there are challenges in terms of the content of the
information and the amount of information. The data regarding the need to tailor information sufficiently
to diverse parent needs highlight how midwives need to have a deep knowledge of NBS. Placing these
data alongside the acknowledgement from those involved in training of the constraints on training time
and the reports from midwives that they are rarely given permission to attend training because of staff
shortages highlights how challenging it is to rely on midwives to convey information.

Problem: effective newborn screening takes time
Several participants raised concerns about the impact of the expansion on their time and how this would
then impact on their ability to effectively obtain parental consent for screening:

I think it probably impacts on our time because there’s more to explain obviously and to go through
with the parents and the more anxious parents, they need more time to go through each of the
conditions [. . .] It would mean you wouldn’t be able to see as many women that day because the
appointments are taking longer.

#30, community midwife

There will be the odd case where it’s not going to be able to be done in 10 minutes if you want
informed consent done appropriately. If you want it done badly, sure, you can do it in 10 minutes.

#24, community midwife

Many participants also expressed concerns regarding the ongoing expansion and how this would affect
effective communication:

Once it gets to then [past 9–10 conditions], then people are going to have to sit down and think, how
are we going to deliver this information? It’s massive. Are we going to deliver it all in one fell swoop?
Are you going to have to break it up into three different sections? You’d have to think, it depends
how many. Because, eventually, it will become unmanageable, won’t it?

#36, hospital antenatal clinic midwife

Solution: reconsider information content
Throughout the interviews with both samples there was a concern that an overwhelming amount of
information was provided during pregnancy and that the NBS information itself had reached a point of
being too voluminous to still have utility. Participants sought to consolidate information in different ways.
Health professionals focused on how to group the diseases into meaningful groups based on their holistic
knowledge of NBS:

I can’t pronounce the name so there’s no way parents are going to remember all the names of all
those conditions, so I think grouping them together so potentially we still have maybe four or five
different conditions to tell them about. But definitely we need good-quality succinct information that
they’ll read.

#4, SQAM

I think sometimes grouping them together simplifies it so we want to make sure is yes it’s an informed
decision but they’ve got to understand it in the first place haven’t they and I think we can’t be
expected to go into a great deal of information for every test, it’s not practical, we’d be there for ages.

#22, trust screening co-ordinator
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In contrast, parents appeared to focus on grouping information across the pregnancy, making it meaningful
to stages and easy to find:

Think if they took all the information on everything and redefined it all and sectioned it off like the
book, I found the book really useful, I’ve still got it on my shelf in there in the other room. It takes you
from pre-pregnancy right through to 5 years old like development as well and the health conditions I
think, something like that would be beneficial.

#7, mother, first child, negative result

Thus, whereas health professionals sought to solve the challenge of how to convey NBS information in one
session, parents were grappling with the wider issue of keeping track of a multitude of new information
across the pregnancy.

Solution: parents’ active role
Both midwives and parents valued the midwife discussion as a way of ensuring that parents were informed
and midwives had fulfilled their role. Given the complexity of expanded NBS and the additional challenges
involved, discussed by participants in the previous section, several health professionals thought that
communication could be enhanced if parents took on some of the responsibility to engage with the
information that they were given:

We have to be aware that the responsibility partly is on the woman. We’re giving them literature and
advising them to read further, and they have to be responsible for taking some of that on board so
that they are informed of what will be offered after their baby is born.

#34, trust screening co-ordinator

Some of this stuff has to sit with the woman, or the couple. You can take a horse to water, but you
can’t make it drink, can you?

#36, hospital antenatal clinic midwife

An additional benefit of parents being more active in the NBS communication process prior to screening
was the potential impact on midwives’ time, allowing them to spend more time with parents who required
further informational support:

If you’re going out to do four bloodspots and two of them have already read the information, it’s still
going to, you know, make your time more effective, and potentially give you more time to spend with
the people that haven’t.

#9, SQAM

I would rather that we retained the consent element and that the information element became more
generic, if you like, in that women were signposted away from midwives to get the informed
information if you like.

#32, trust screening co-ordinator

Some participants felt that utilising technology could change the emphasis from midwives being the main
informant to midwives focusing on checking parents’ knowledge and understanding gained from the
information resources:

Getting the women to utilise their time to look at [the information], and then when they see the
midwife, it would be just reflecting on what they’ve looked at and what their perception and
understanding of that is, so it’s not like going to . . . going through it all from scratch. They would
have had a look at it hopefully and then you’d just be ensuring that they understand everything.

#6, community midwife
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As articulated by the midwife above, participants perceived their role as being more effective in terms of
signposting parents to appropriate information resources and checking understanding prior to
obtaining consent:

I think being able to encourage women to do some of the information finding themselves, with the
right signposting, to the right technology, is helpful these days.

#9, SQAM

Another suggested way of maximising communication further was to ensure that information was
conveyed to both parents:

I think that it’s also important that both the partner and the mother understand what the process is
and what it entails, and what the screening is for.

#7, community midwife

Certainly fathers can be very influential to mothers, can’t they, even if they’re not with the mother of
the baby, they can be very influential and making sure that everybody understands how important
these things are and why they do need to have them done.

#32, trust screening co-ordinator

Another potential reason for not engaging with information may be inferred from a latent analysis of the
following quotation:

It’s just kind of a no-brainer to me. If it’s a test and it looks for nasty things, then, you know, I’m all
for it, kind of thing. There was no way I’d ever dispute it or even question why it was being done.

#12, mother, second child; first child negative result, second child PKU

The pro-screening sentiments in this parent’s comment were echoed throughout the parent sample.
This implies that, when a service is seen as such a positive step, it can lead people to ‘not question it’ and
passively receive the service. There may be a need, therefore, to highlight to parents that they are expected
to make a decision about screening.

Solution: information tool kit
The availability of additional information resources was also seen to alleviate midwives’ concerns regarding
the impact of expanded screening on their time, as discussed earlier, as well as save resources:

I think just having the resources that we do already have, but just making more use of them, so that
the parents can have them to go to rather than getting all the information from the midwives.

#30, community midwife

Related to the theme of involving both parents was the need for more holistic and flexible communication
strategies to engage parents. Participants advocated the use of multiple communication strategies to
facilitate parents’ engagement with NBS information, which would also enable parents to take on
responsibility for being informed:

Communication with parents does not mean just give them a leaflet. That’s it I think. There’s more
ways of communicating than just that. You have to explore them all to make sure the message
gets across.

#3, SQAM
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Recognising individual differences in information needs and preferences, there was an overarching
consensus among midwives that parents should have the flexibility to choose the information format that
was best suited to them:

I think to have as large a variety of options as possible, that then people could pick and choose the
way in which they accessed the information [. . .] I think people access and interpret information in
different ways.

#15, community midwife

I mean that discussion and a range of materials to be able to say to them, this is available, this is
available how would you prefer to access this info?

#35, trust screening co-ordinator

Midwives also emphasised the importance of making information more accessible by removing some of
the key obstacles to parents’ engagement, such as language and literacy barriers. A repeated concern
expressed throughout the interviews was the need for more readily available translated information to
enable an equitable service to be provided to an increasingly diverse population:

Again, a lot of my women who I look after just don’t speak English so we give them a leaflet and I
know they can’t read it, but we have to give them a leaflet because we’ve got to tick the box to say
that they’ve had the leaflet.

#29, community midwife

Recognising the increasing diversity of parents that they were seeing, midwives acknowledged that a single
communication approach was not likely to be appropriate for all parents:

I think they need to be tailored to different groups, different languages; other groups as well,
vulnerable groups. So I don’t think you could just have one general leaflet, I think you’d have to put it
into different formats and different languages for people.

#17, regional quality assurance manager

Format of information included in the tool kit

Group discussion
For some parents, receiving information verbally from a midwife would be the only effective method for
them as they were too busy juggling other priorities to self-educate about NBS:

I wouldn’t have had time to read it, because I’m very busy with children. My own health problem,
the baby and the children. Maybe giving advices [sic] by talking would be better.

#10, mother, primary language French, fourth child, all children negative results

One parent recounted her unique experience of receiving detailed verbal information prior to being
discharged from hospital:

Before I was discharged I had one of the midwives sit with me for a good half an hour, 40 minutes
[. . .] she sat there and explained in detail this is what it’s going to be. It’s going to be on such and
such a date. This is how the process goes.

#24, mother, second child, screened awaiting result
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Although the detailed verbal explanation was helpful in preparing this mother for screening, she did
acknowledge that face-to-face communication may not be effective at ensuring parents’ understanding if
screening were to be further expanded in the future:

If they expanded to more conditions I think they’re going to make things more complicated. So, if
someone sat there and explained to me the intricate details of every single condition I probably
wouldn’t be able to take it all in.

#24, mother, second child, screened awaiting result

One way that parents could receive information from a health professional was through group discussions.
The majority of midwives supported incorporating NBS into antenatal parent education classes, with
perceived benefits of the group setting including having the opportunity to engage partners, who often
attended antenatal classes, and being able to encourage parents to ask questions:

We try and encourage the women in the team of midwives I work for to come to antenatal classes,
because we’ll talk about it there and that allows the partners if they’re present to talk about it with us
and the women to ask us questions. So hopefully we’re capturing those women who wouldn’t be
inclined to read a pamphlet, and it maybe if they want more information then they know where to get
it and to look it up and to think about it.

#24, community midwife

Many parents were in favour of receiving NBS information as part of group discussions on the proviso that
the sessions took place antenatally, to ensure that they were able to understand and retain the
information as well as have the opportunity to ask questions:

I’ve got a class on Friday and I’m hoping that they are going to mention what’s going to happen
afterwards just because I’m so close now. I’ve only got 4 weeks, so yes, it would be really useful and
then if you don’t understand you’ve got somebody there to ask questions.

#21, mother-to-be

Again, this seems to suggest that women become psychologically ready towards the end of pregnancy to
hear information about their child.

However, both samples raised the issue that not all parents attended antenatal classes and that those who
did might attend only for their first child. Therefore, there was a need to ensure that information was
available from other resources to ensure that all parents were informed. Some midwives worked in hospitals
where there was a group discharge policy and suggested that this would be another opportunity to remind
parents postnatally about NBS. As reflected in Problem: incorrect timing of information above, postnatal
information sessions were generally not perceived as desirable by parents because of the practical barrier of
agreeing on a convenient time for all, as well as parents’ exhaustion in the early postnatal period:

Trying to find a time where a whole group of women can go and sit down and listen and concentrate
on some information giving when they have probably had no sleep for a couple of days. They’ve got a
newborn baby, I think that’s probably unrealistic to be honest.

#20, mother, first child, negative result

One suggestion from multiple parents was to incorporate the information session within existing antenatal
appointments as a way of engaging all parents and saving NHS time and resources:

You see you know when you go and kind of get your bloods done and whatnot throughout
pregnancy is there any way of amalgamating people that way? So they’re doing it in an hour and
going through it as a kind of process.

#7, mother, second child, both negative results

STUDY 2: INTERVIEW STUDY

NIHR Journals Library www.journalslibrary.nihr.ac.uk

50



Dedicated newborn screening helpline
When asked about their thoughts on a dedicated NBS helpline the majority of midwives were supportive
of the initiative, as long as it was promoted well and monitored closely to ensure equitable access by
parents. Another aspect favoured by midwives was the potential support that a helpline could offer in
terms of providing tailored information to parents who preferred to access information via an application
(app) or website and who could use the helpline to answer any questions that they might have. This would
enable midwives to spend more time with parents requiring more direct informational support:

So if women feel that they want information they can phone and speak to somebody, access the
information online and then phone to fill in the gaps if they felt there were some.

#34, trust screening co-ordinator

The majority of parents thought that such a resource would be helpful and easy to access rather than
taking up the time of midwives during antenatal appointments. However, parents emphasised the need for
clear signposting to ensure that there would be sufficient awareness of the helpline among parents:

I think that’d probably be a good idea, you know, especially if you’ve maybe taken some information
home [. . .] if you know somebody’s going to be at the end of the line, then it’s a lot easier. Obviously,
you can’t always make contact with your midwife straightaway.

#22, mother, first child, negative result

Leaflets
Virtually all participants who we interviewed advocated the use of technology as fundamental to improving
the efficiency and effectiveness of expanded NBS communication with parents, with health professionals
recognising that leaflets may not be how people currently access information:

I think in this day and age leaflets might be a little bit old fashioned, if I’m being honest. I think they
need to look at a more modern form of information giving.

#3, SQAM

I think the population is changing and I think that the old way of sending out letters and, you know,
giving the books, and things, I’m not entirely sure this is the most efficient way for information to be
given, because in my experience, the young people around me seem to live on their phones.

#32, trust screening co-ordinator

For others, the content of the current booklets created barriers. A repeated pattern in the data from both parents
and health professionals was how the current system of leaflets does not work for women whose first language
is not English. Indeed, even parents whose first language was English struggled with some of the terms.

I think that at the back they should include like a glossary or something to explain the terms better for
parents to understand, because you know, sometimes you don’t always know and you don’t always
have a dictionary handy to find the word, and what does that mean.

#41, mother, third child due, previous two children negative results

There were also examples of leaflets being given that were not actually about NBS or trusts placing limits
on whether or not midwives could print translated leaflets. Although these comments were directed at the
existing system of booklet provision, they do highlight further how the static nature of leaflets can place
restrictions on how services can meet recipients’ needs for information. Of interest, across the samples
there was a preference to keep leaflets as one format that could be provided, yet the reliance on them
should be reduced:

I think simple information, probably I think the initial information in almost an easy read format, then
that’s sort of accessible to everybody.

#13, SQAM
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I think having clear, concise explanations of what they are, as opposed to sort of long-winded, quite
difficult to read and understand. It’s going to be really important because certainly, a lot of my
clientele would have a screening pamphlet and really not quite understand what they’re reading.

#15, community midwife

Participants appeared to recognise that leaflets were useful as a means of enabling a concrete act of
‘giving’, in terms of literally handing over, information. It was reassuring to health professionals that they
had performed an act of information provision, which could be a useful way of starting the conversation
about NBS. However, it is likely that other approaches would need to be used to fully provide information
about NBS.

Applications
An app was endorsed by all midwives as an effective communication strategy given that many parents
were existing users of pregnancy apps. However, midwives felt that, as well as being free to download,
a NBS information app needed to be NHS endorsed to be a trusted and regulated source of information
for parents:

[. . .] it’s Royal College of Obstetrics approved and Royal College of Midwives approved, so it isn’t just
a company that have set up, you know, with an idea, it’s all legitimate information.

#32, trust screening co-ordinator

Additionally, participants felt that an app encompassing all of the relevant information about pregnancy
and the newborn period would be more useful for parents, would have a higher uptake if it contained more
holistic information and would possibly help overcome resource issues regarding translated information:

If you download this app and it’s on your phone and you can read about different screening that’s
going on maybe they would use that, especially if it was in their own language.

#29, community midwife

The facility to send push notifications via apps and text messages was seen as a further benefit as these
could serve as prompts and reminders to parents to read information at the appropriate times. Overall,
midwives were happy to support the introduction of an app including NBS information providing that
there was an opportunity for them to check that parents had accessed and understood the information
prior to obtaining their consent for screening. However, although midwives recognised that an app would
be a useful and acceptable information resource, they were also aware that not all parents had access to a
smartphone and so multiple resources would still be required:

A lot of them use their phones all the time so I think if there’s an app there I suppose obviously if it’s a
free app which obviously we can signpost the ladies to then yeah, I’m sure they probably would do.
Obviously not all of them but again some of them will.

#21, trust screening co-ordinator

As well as improving the efficiency of communication, a further perceived benefit of using technology was
improving access to information for parents living in rural areas:

We’re quite unique sort of geographically, and with how sometimes it is difficult to access things, and
I think our ladies tend to like technology, for that reason . . . They don’t have a lot of the social stuff
that maybe people, in bigger cities, would have. Sort of drop in and have a chat and the information
sharing, sort of face-to-face with a group of friends or family, or things like that, doesn’t tend to
happen very easily here.

#5, community midwife
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Many parents were supportive of an app, providing that it was linked to the wider aspects of pregnancy
and early neonatal period. Further benefits of an app noted by parents included the ability to keep track of
key milestones for their child as well as notifications to remind parents about upcoming events such as NBS:

If you were going to have an app, I think it would have to be maybe not just be about this screening,
but if it was a whole pregnancy type app, you know, akin to the BabyCenter so women could use it
throughout the pregnancy.

#20, mother, first child, negative result

I have used apps for the pregnancy, so because of the apps you have these reminders, you have these
kinds of notifications, it can remind you.

#44, mother, pregnant with second child

Importantly, the fathers who did talk about apps suggested that these were a form of information that
they felt they could access. The timeline nature of the app content appeared to enable fathers to feel
that they were able to track the progress of the pregnancy. Moreover, apps were perceived to be a
consolidated, more accessible and convenient information resource for parents, many of whom were usual
smartphone users:

I think if it was all in one place, it was easy to access, people could find it straightaway, I think it
would really work.

#7, mother, second child, both negative results

One of the benefits of having information accessible by phone would be that people constantly have the
means to access such information on their person:

My phone’s constantly in my hand anyway, so that’s easy to, sort of, pick up and read.
#22, mother, first child, negative result

So what my midwife tells me is different from what her midwife told her, so I think this can be easier
on an app or a website or whatever, a better understanding of what they’re really going to be doing.

#14, mother, second child, GA1 result

Furthermore, many parents also felt that presenting NBS information via an app could potentially mitigate
barriers to information engagement, such as information overload, described earlier, as they could access
the appropriate level of detail that they desired:

And then you know you’ve got then you can shorten any links then to go into more detail if they
want to do that. Because I think sometimes you’re given too much, you just go oh there’s too much
to read.

#6, mother, pregnant with second child

Like, when you first find out you’re pregnant or whatever, they give you loads of leaflets, like about
10–12 leaflets. That’s information overload [. . .] But if it was, like, an app, you could just take your
time to read through your app.

#14, mother-to-be

Although the majority of parents endorsed an app as a useful information resource, not all parents
interviewed possessed a smartphone and so there would be a need to ensure that a range of information
resources were available.
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Websites
Midwives were generally supportive of directing parents to a website as an alternative information
resource. The perceived benefits of using a website included easier access for parents following clear
signposting by midwives to a trusted and credible source as well as the capacity to include varying levels
of detail to suit parents’ information needs without the space constraints of a printed leaflet. Moreover,
midwives thought that the use of graphics and multimedia, for example podcasts and video clips, could
potentially enhance the user-friendliness of the information by catering for the needs of a range of
parents. However, as with apps, there was an acknowledgement that a website would be an accessible
source of information only for some parents:

But I think it’s important that they know which websites, you know, the recommended websites,
and obviously we’ve got no control over which website people might choose to access beyond that.
And then, obviously, not everybody has got access to the internet, but a lot more people have now.
You know, a lot of people have smartphones from all backgrounds.

#13, SQAM

Virtually all parents supported the idea of a dedicated website as a useful and accessible resource for NBS
information. Notable benefits of a website cited by parents included easy retrieval of information, knowing
that the information was up-to-date and the capacity to include different levels of detail that parents could
access according to their needs:

I think I would find that more useful than as a leaflet because you have it in your e-mails and you can
always go back because you know it’s there.

#37, mother, first child, negative result

Then, you know, rather than having all these leaflets revised, it’s all there, it’s up to date if it’s
changed you can see when it’s been revised as well.

#7, mother, second child, both negative results

A recurrent message by all parents was the need to ensure that a NBS website was NHS based so that it
could be trusted to provide accurate and balanced information. Furthermore, parents thought that it was
important that they were clearly signposted to the website rather than having to search for it themselves
and suggested sending e-mail reminder alerts to ensure that parents were accessing the correct website:

My first port of call would be an NHS website just because you know what you’re getting is fact
whereas sometimes some websites you come across they’re a bit scaremongering.

#40, mother, twin children, negative results

I think it would need to be written down rather than just been told to Google it or, you know, told
what the website was, because I’m not sure that many people would remember.

#47, mother, second child; first child negative result, second child
repeat testing returned negative result

Although there was widespread acceptance of a website as a valuable information resource, there were
parents who did not have internet access at home or who lived in areas with weak internet connectivity
and thus would not be able to access such a website.

Digital versatile discs
On the whole, midwives felt that a digital versatile disc (DVD) containing NBS information may not be a
cost-effective communication strategy given the costs associated with producing and disseminating it.
However, many midwives touched on the success of a similar information resource for breastfeeding and
thought that some form of visual information may be appropriate for parents who struggled to read
written information. As an alternative, midwives suggested that a video clip incorporated on a NBS
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information website would be a better use of resources, coupled with showings on clinic and bedside
televisions as well as during antenatal classes:

Well, it’s going to be very expensive as well, isn’t it, to mass produce, for every pregnant woman in
the country. I’m not sure that it would work. Unless you played it at the parent education sessions,
but I don’t think all trusts are doing that now anyway.

#17, regional quality assurance manager

For many parents, a DVD containing NBS information was not their preferred method of information
provision as they felt that they would not have time to watch it. Quite a few parents also reported not
having access to a DVD player but indicated that they would welcome being shown a NBS information
DVD during their antenatal classes or as an embedded clip on a website. As well as being more resource
efficient and convenient, an online video was desirable for parents whose first language was not English as
well as for parents who related better to visual information:

Because to be honest, in England it is a lot of people from different countries, so all the mums . . .
some of the mums, they can’t understand at all English, so reading, watching . . . maybe watching like
the movies or something would be easy.

#34, mother, first child, screened awaiting result, Polish, no interpreter required

Another suggestion from parents was to use hospital/clinic waiting room television screens to visually
remind parents about NBS, to help raise awareness among the constant flow of advertising material
currently displayed on clinic television screens:

Different ads are given on them, like pram and baby seat. Why not, this information should be
displayed on that.

#45, mother, second child, screened awaiting result

Discussion

This study combined data from parents and health professionals to further understand the communication
that occurs between them. In so doing it elucidated how and why communication can sometimes be less
than efficient, despite the common goal of both parties. Regardless of their views on consent, with the
exception of one father all parents and health professionals unanimously valued the idea that parents
should be fully informed about NBS.45 As shown in previous research, however, the amount of information
needed to achieve this differed between parents,12,66 even within couples, with parents also differing
depending on whether or not they had had previous children. Thus, although there is a uniform ideal goal
of being informed, the information needed to achieve this is unlikely to be uniform.

There was also variation in the parent sample regarding the level of choice that parents wished to have
about screening. However, health professionals felt strongly that an informed choice model should be
followed and were strongly against mandatory screening, as found in other studies.69 Of interest, however,
in line with other research,22,27,30–32,41,44,75,82 few parents were aware that screening was optional,
highlighting a disconnect between how midwives wish to practise and how screening is perceived by
many parents.

Of concern, despite attempts to optimise information provision in England, our data suggest that the
problem of very low levels of parental knowledge about NBS persists. There were also data to suggest that
this caused distress for parents whose children were diagnosed.63 In addition to the suggestion that key
items of information could have reduced such distress, parents also valued this information as it caused
them to feel respected65 and fulfilled their need to know what was happening to their child.19 Of more
concern are the data indicating that it was only by participating in the study that parents found out about
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NBS, suggesting that the findings that parents are not receiving any information29,66,67 and are unaware
about screening8,67,78,86,93 are not purely historical. These data also highlight that the practice of assuming
that existing parents are informed about NBS through previous pregnancies, which has also been
documented in other studies,18 needs to be questioned.

Rather than suggesting that information is simply not provided, the data appear to show that key factors
may be reducing how effective communication about NBS is, with the central issue being the timing of
information provision. This study adds to the findings that information provision post birth is not effective,
nor is the provision of information too early in the pregnancy when the focus is on the pregnancy rather
than the eventual child. Within this study we developed the idea that once parents have seen their child
on the anomaly scan they are more able to concretely identify him or her as a person for whom they need
to make decisions, with many parents endorsing information provision in the third trimester. Although
midwives recognise that post-birth communication is not effective, many parents report that they were
given information about NBS at this time. Further research should explore whether or not this is indeed the
case and, if so, what is driving midwives to provide information at this stage, given the strong evidence
base suggesting that communication at this time is ineffective.

As in the literature reviewed in Chapter 2, the data suggest that participants had clear ideas of what
should be covered in the information provided, but that differences exist between health professionals and
parents. Thus, information provision that follows the priorities of health professionals or information
provided in the NBS leaflet may be at too great a level or in the wrong order for parents, causing it to be
dismissed.72 As argued in previous work, it may be more beneficial to first describe why this information
could be of relevance to the recipient (i.e. you have a decision to make) before providing the information,
especially if the diseases screened for are seen as rare and lack personal relevance.114 Indeed, not knowing
that screening was optional appeared to be a barrier to engagement with information in the current study,
with parents citing the fact that they thought that screening was routine as a reason not to scrutinise
leaflets or engage with health professionals. Thus, rather than highlighting that not knowing about their
ability to choose constitutes purely a lack of knowledge, this study illustrates how this knowledge deficit
can become a barrier to engagement itself.

Although the current model of communication may be based on effective modes of communication,
such as health professional communication and a booklet that contains relevant information, this study
highlights that there are concerns over whether or not parents are adequately informed. The booklets
provided appeared to be underused, with few being read. Although this finding is in line with previous
research, which suggests that time constraints have a part to play here,12,29,66,68,72 this study suggests that
there are also more nuanced barriers that combine, such as providing NBS materials along with other
information, failing to mention NBS during standard pregnancy interactions and a generalised lack of
promotion, which is out of line with other screening programmes such as that for Down syndrome.
The data suggest that altering the time at which parents are given information and separating important
information from other materials and highlighting it as such could provide great benefits. It appears that,
although health professional interaction is valued by parents and is very much felt by health professionals
to be part of a midwife’s role, the size of the NBS panel may already have reached a point at which it is
not realistic to expect every midwife to be trained to a sufficient level and to have the time to individually
inform all parents. However, both parents and midwives were optimistic that good information provision
could occur if additional strategies were employed. There did not appear to be a view that NBS
communication was overly complex and certainly that informed consent was not possible, as per some
arguments reported in the literature review.73

One suggestion in the data is that NBS may have reached a point at which communication needs to occur
in a group setting. There also appears to be a recognition in the data that, to communicate with parents
effectively and to be able to answer questions in a diverse population, the information provider needs
to undergo in-depth training, with there being doubts about whether or not this is possible given the
existing shortage of midwives and the effect that this shortage has on midwives’ ability to access training.
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Thus, it may be preferable to ensure that a smaller number of midwives are trained to provide information
to groups of patients, with other mechanisms used to provide additional information, such as information
tool kits and national helplines.

Midwives emphasised the importance of multiple communication strategies to ensure that all parents can
access an information resource appropriate to their language, literacy and learning needs. With regard to
each of the alternative information resources discussed in this chapter, clear signposting by midwives was
seen to be integral to the successful uptake of the resources. Despite the focus on technology, midwives
felt that the NBS information leaflet was still an important resource for parents who did not have a
smartphone or internet access, as well as for parents who prefer to have a hand-held written information
resource. In terms of combining strategies and information timing, midwives thought that an effective
way to communicate with parents would be to begin with a verbal introduction to NBS, followed by
signposting to an app or a website or providing a leaflet that parents could access in their own time in the
third trimester. Multiple reminders in pregnancy using e-mail-, text- or app-based notifications were also
seen to be effective prompts for parents, as well as postnatal reminders at discharge and on the day 1
midwife visit.

DOI: 10.3310/hta21550 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 55

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Ulph et al. under the terms of a commissioning contract issued by the Secretary of State for Health.
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to: NIHR
Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton
SO16 7NS, UK.

57





Chapter 4 Study 3: costing studies

Study objective

The objective of this study was to establish the resource use and costs associated with the current practice(s)
of providing NBSP information antenatally.

Introduction

The process of providing information in the context of the UK NBSP has resource implications for the
recipients of the information (parents) and those providing the information (midwives). As outlined in
Chapter 1, the latest version of the Health Professional Handbook9 suggests that midwives provide parents
with a copy of the Screening Tests For You and Your Baby booklet and verbally provide information about
NBS. They should seek consent after checking that parents understand 10 different points. It is not known,
however, what practice is actually followed and what resources and how much time are required when
delivering the current model of UK NBSP information provision. Evidence on the required resources and
associated unit costs is necessary to inform future evaluation studies of new models of information
provision to identify their incremental benefits and costs.

Methods

This study identified the key items of resource use and potential cost drivers in current practice using the
perspective of NHS England. The time frame for the analysis was from the time of initial information
provision to the time at which informed consent is obtained. Two types of direct health-care costs were
identified and quantified: (1) semi-fixed costs, such as staff time, and (2) variable costs, such as the number
of leaflets provided. Two modes of data collection were used: (1) a survey of midwives and (2) direct
observation of midwife practice. NHS ethics approval was obtained.

Survey of midwives
The survey aimed to identify current practice, any regional variations in current practice and the key cost drivers
of current practice, using the views of a national sample of midwives. Initially, a postal survey was planned but
a lack of response meant that the survey was redesigned to be conducted as a telephone interview.

Observation study
The direct observation of midwives aimed to provide information on actual practice by making ‘real-time’
recordings of staff grade and the time taken to perform duties associated with the provision of NBSP
information. This study sent a researcher alongside practising midwives on their visits. R&D approval for the
observation study was sought for a range of NHS trusts in the north-west region of England.

Study samples
The relevant study population for this study was midwives working in NHS England and currently providing
antenatal care for parents in the hospital and community setting. Different approaches to sampling were
used for the survey and observation study.

A target sample size of 30 respondents was set for the telephone survey. This sample size was deemed to
be sufficiently large to identify the full range of resources used across the information pathway, along with
heterogeneity in practice across NHS England. Only midwives in England were approached as the number
of conditions screened for in the different countries of the UK varies and therefore the resource use and
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cost implications in these different regions will vary. The sampling framework for the survey was informed
using advice from the project scientific advisory board and local NBSP advisors (n = 5). A list of senior
midwives (n = 80) was generated along with their e-mail contact details. The list ensured a geographical
representation of NHS England. An initial e-mail containing details of the study was sent to these 80 senior
midwives, who were asked to pass the information on to midwives in their trusts. Potential participants
then contacted the researcher (SW), who arranged a telephone interview at a time that was convenient for
each midwife. Survey respondents were entered into a draw for the chance to win a £50 Marks & Spencer
voucher as a thank you for their time.

For the observation of midwife practice, the target sample was midwives working in up to eight different
NHS hospital trusts. The NHS hospital trusts were based in the north-west of England but were selected
to allow some variation in the demographic and geographical make-up of populations served to try to
capture heterogeneity in practice. The sampling frame was heads of midwifery at the trusts that had given
approval for contact to be made. A researcher (SW) first contacted the heads of midwifery to explain what
the process of observation would involve and for support in recruiting midwives to the observation study.
The heads of midwifery were asked to circulate an e-mail request to their midwives. Midwives who
expressed an interest by return of e-mail were provided with an information sheet and a date was then
arranged for the observation. In the information sheet midwives were informed that the researcher wanted
to observe routine practice in NBS. On the first day of the observation the researcher again explained the
study and gained written consent from the midwife for the observation of practice to take place.

The telephone survey: design
The telephone survey used a structured interview schedule that consisted of closed and open questions
(see Appendix 3). Two sources (Tina Lavender, University of Manchester, 5 November 2013, personal
communication, and UK Newborn Screening Programme Centre115) were used to develop an understanding
of the current model of information provision in the UK NBSP and hence inform the key questions to include
in the survey to be able to identify the resources required to provide NBSP information. The survey was
prepiloted by a sample of senior midwives, including the north-west region SQAM, a newborn bloodspot
project manager, a research midwife co-ordinator and practising midwife, and a senior academic midwife.

The interview schedule was tailored to the roles of hospital and community midwives respectively. The
main focus of the questions was to understand when and how midwives give information to parents
about the NBSP. Additionally, questions were included to account for the resources used to provide this
information, including asking midwives how long they spent discussing NBS and what materials they used
to help them. Midwives were asked how they obtained consent from parents and how many parents a
week they gained consent from. The free-text questions focused on exploring whether or not there were
any barriers to the provision of information.

The observation data collection tool
A data collection tool was designed to facilitate the timely and accurate recording of the resources used
while observing a midwife providing information in practice (see Appendix 4). The data collection tool
also recorded the time spent travelling to visits as well as the total length of the visits. This information
would allow the proportion of the resources required for the visit to be allocated specifically to NBS
information provision. The types of information provided were recorded to identify how resource use may
change if additional information were to be provided in future models of information provision. The types
of information that may be important were identified as part of a systematic review of DCEs (see Chapter 5)
of screening, and diagnostic and genetic technologies, as well as maternity care (see Appendix 5). Box 1
shows the types of information included in the initial spreadsheet. Additional types of information that were
provided by midwives were added when encountered in an observation.

Data collection
The data from the structured telephone interviews were directly entered into a bespoke Microsoft Excel®

(2010; Microsoft Corporation, Redmond, WA, USA) spreadsheet. Drop-down menus with categories of
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response were created, although the interviewers were encouraged to allow respondents to give a free
answer before providing them with these responses. All responses were anonymised.

For the direct observation process, the researcher (SW) assumed the role of a (hypothetical) student midwife,
with midwives knowing that they were being shadowed. The researcher shadowed the workday of each
midwife. Shadowing midwives involved travelling with them in their car to visits if they were community
based. The midwives conducted routine checks and procedures with the parents first while the researcher
waited outside the room/in the car. Midwives then explained that a researcher was observing them provide
information about NBS and asked parents to give verbal consent for this observation. The researcher then
entered the room and observed the provision of information, recording resource use and the types of
information provided on an Apple iPad (Apple Inc., Cupertino, CA, USA) using the observation data
collection tool (see Appendix 4). The time spent discussing NBS was recorded subtly using a wristwatch, as
many visits took place in the home and the use of a stopwatch was deemed to be obtrusive. It may have also
added a sense of pressure to the midwives providing the information. No information about the parents or
baby was recorded. When information about NBS had been provided, the researcher left the room.

Data analysis
Data collected from the survey and direct observation were first analysed separately. Responses to the
closed-ended questions in the telephone survey were analysed using descriptive statistics. If respondents
gave a range for an answer (e.g. the duration of information provision), the mid-point value was taken for
calculation of medians and means. The data from the open-ended questions were transcribed into a
Microsoft Word® (Microsoft Corporation, Redmond, WA, USA) document and analysed using content
analysis to identify common arguments. The observational data were analysed using descriptive statistics to
summarise the types and quantities of resources used, together with the types of information provided.

The data from the survey and direct observations were then combined to produce a list of the types and
range of resources required to provide information about NBS. In addition, a narrative approach was taken
to draw similarities and make comparisons between the data collected from the survey (stated use of
resources) and the data collected in the observation study (observed actual resource use).

Unit costs to attach to the items of resource use were identified using published sources combined with
personal communication (Tina Lavender, University of Manchester, 25 September 2014). It was not
possible to use the Personal Social Services Research Unit’s Unit Costs of Health and Social Care 2015116 to

BOX 1 Types of information about NBS potentially provided by a midwife

Type of information

l The names of the conditions included in the screening.
l How you can prepare your baby for the sample.
l How the sample is taken.
l Whether your baby would suffer any pain or side effects when the sample is taken.
l The time it takes to receive the results.
l How I will receive the results.
l Whether you could receive a result which suggests that your baby does not have a condition when in

reality he or she does.
l Whether you could receive a result which suggests that your baby has a condition when in reality he or she

does not.
l The effect that having one of the conditions would have on your baby’s health.
l How common or rare the conditions are.
l What can be done to treat your baby if he or she has one of the conditions.
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provide the cost of a midwife. Therefore, after consultation with a senior academic midwife, it was decided
to use the cost information for community nurses as a proxy for community midwives, given the similar
salary level and working patterns involved in the roles.

Results

The findings from the survey and direct observation are first presented separately and then combined to
provide an overview of the types and quantities of resources used and the information provided by
midwives in the current practice of NBSP information provision in the NHS.

Telephone survey
A total of 22 midwives completed the telephone survey. Twenty of the midwives worked in the NHS but
two were subsequently identified as midwives working in the private sector. The NHS midwives represented
20 distinct NHS trusts across England, with the two private midwives working in a variety of areas in the
north-west of England. Nearly half of the midwives (n = 10) were community midwives, 27% (n = 6) were
screening co-ordinators and 14% (n = 3) were community midwife team leaders. The remaining three
midwives were caseload midwives (n = 2) and a research midwife (n = 1). Most midwives were either at
band 6 (n = 12) or at band 7 (n = 7) on the NHS central pay scale. One midwife had a mixed role that was
part band 6 and part 7, one of the private midwives was at band 8 and one midwife did not provide a
pay band.

Information provision and resource use
Tables 5 and 6 summarise the findings from the telephone survey. Multiple answers were available for
some questions, resulting in percentages that sum to > 100%. An extended table displaying the full
combinations of answers that midwives gave is provided in Appendix 6. The resources used to provide
information about the NBSP depended on the time during pregnancy or after birth at which information
was provided. Information about NBS is potentially given by midwives at five different time points: at
booking (8–12 weeks of pregnancy), late in pregnancy (after 30 weeks’ gestation), on discharge from
hospital, on day 3 (after the baby is born) and on day 5. The majority of midwives provided information at
booking (n = 19; 95%) and on day 3 (n = 17; 85%) (excluding information from private midwives).

TABLE 5 Results of the telephone survey: antenatal and postnatal information and consent for screening

Topic Number of midwivesa,b (%)

Antenatal information

Do you give information before birth?

Yes 19 (95)

No 1 (5)

If you give information before birth, how do you do this?

Individual discussion 7 (35)

Give the general screening leaflet 19 (95)

Give a specific NBS leaflet 1 (5)

If you discuss NBS before birth, when would this be?

At booking (< 12 weeks) 2 (10)

At 32–36 weeks 5 (25)
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TABLE 5 Results of the telephone survey: antenatal and postnatal information and consent for screening (continued )

Topic Number of midwivesa,b (%)

If you discuss NBS before birth, where would you do this?

In an antenatal clinic 3 (15)

In a hospital 0 (0)

In the parents’ home 2 (10)

Other, including Sure Start centres, GP surgery and antenatal clinic 4 (20)

If you provide a screening leaflet before birth, when would you do this?

At booking 17 (85)

At > 30 weeks 2 (10)

If you provide a screening leaflet before birth, where would you do this?

In an antenatal clinic 9 (45)

In the parents’ home 5 (25)

Other (Including GP surgery, children’s centres and by post) 9 (45)

Postnatal information

Do you give information after birth?

Yes 20 (100)

No 0 (0)

If you give information after birth, how do you do this?

Individual discussion 19 (95)

Give the general screening leaflet (if parents do not have one) 12 (60)

Give a specific NBS leaflet (if parents do not have one) 2 (10)

If you discuss NBS after birth, when would this be?

Immediately before the test 8 (40)

24 hours before the test 4 (20)

> 24 hours before the test 17 (85)

At hospital discharge 1 (5)

If you discuss NBS after birth, where would you do this?

In hospital 6 (30)

In the parents’ home 19 (95)

Other (community clinic or specific NBS clinic) 2 (10)

Consent for screening

Do you personally take informed consent for screening?

Yes 19 (95)

No 1 (5)

How do you take informed consent for screening?

Verbal 17 (85)

Written 3 (15)

GP, general practice.
a Excluding responses from two private midwives.
b Percentages do not necessarily sum to 100% when it was possible to provide multiple answers to questions.

DOI: 10.3310/hta21550 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 55

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Ulph et al. under the terms of a commissioning contract issued by the Secretary of State for Health.
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to: NIHR
Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton
SO16 7NS, UK.

63



In the antenatal period information was generally given in an antenatal clinic (n = 9; 45%) or in the
parents’ home (n = 5; 25%), but other settings such as general practice surgeries and children’s centres
were also mentioned by nine (45%) of the midwives as potential locations at which parents may receive
information. In contrast, virtually the entire sample reported that all information provided after the birth
was given in the parents’ home (n = 19; 95%), although one midwife said that some information may be
given on hospital wards at discharge.

Only two key physical information resources were used to convey the information: a general leaflet about
all types of screening that are offered during and after pregnancy and a leaflet containing only information
about NBS. The general leaflet was given to parents by all midwives who provided information in the
antenatal period and most midwives (n = 12; 60%) stated that they also checked that parents still had this
leaflet after their baby was born, replacing it if it had been lost. The NBS-specific leaflet was used by only
two midwives and in both instances this was provided after birth.

Alongside providing parents with physical information in the form of a leaflet, midwives also discussed
the information, to different extents. In the antenatal period, NBS was discussed by seven (35%) of the
NHS midwives surveyed. At this time, information provision was brief, taking a median of 2.5 minutes
(mean 5.07 minutes). However, 19 (95%) of the NHS midwives discussed NBS with parents after their
baby was born and this discussion lasted for a median of 5.0 minutes (mean 5.18 minutes). The two
private midwives both stated that they spoke about NBS for 20–30 minutes and, as this duration of time
far exceeded the times suggested by the NHS midwives, the responses of the private midwives were
excluded from the analysis. When midwives were required to obtain a repeat sample for screening,
the reasons for this were also explained in an individual discussion, with this lasting for a median of
2.5 minutes (mean 4.94 minutes).

Consent for screening was nearly always obtained verbally (n = 17; 85%), although in some trusts the
midwife obtained written consent so that a health visitor or maternity support worker could take a
screening sample at a later date. In this sample, midwives took consent for screening, and therefore
conducted screening, a median of 4.5 times per week (mean 8 times).

Content analysis of free-text comments
Just over half (52%) of the midwives said that they believed that their other duties limited the amount of
time that they could spend explaining NBS to parents. This meant that many midwives felt the need to
rush the provision of information. When additional time was needed to explain the information, this was
often simply added to the midwife’s day, which resulted in a late finish with no extra pay.

The potential addition of four new conditions was reported as a cause for worry by some midwives, who
could not see how they would be able to provide all of the information required in their consultation time.

TABLE 6 Results of the telephone survey: estimates for individual provision tasks

Question Mean
95% confidence
interval Median

If you discuss NBS before birth, how long would you spend doing this? 5.07 minutes 0.87 to 9.23 minutes 2.50

If you discuss NBS after birth, how long would you spend doing this? 5.18 minutes 3.73 to 6.64 minutes 5.00

If you personally take consent for screening, how many times a week
would you do this?

8.00 occasions 3.65 to 12.35 occasions 4.50

If you personally explain why a repeat screening test may be necessary,
how long do you spend explaining this?

4.94 minutes 2.65 to 7.24 minutes 2.50

On average, how many second bloodspot samples do you take in a
week?

0.69 samples 0.31 to 1.06 samples 0.50
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Other time demands such as the need to vaccinate against flu and whooping cough in autumn and winter
might result in less information being provided at these times. One midwife stated that if policy-makers
wanted true informed consent to be taken then they would need a lot more than 30 minutes for the first
postnatal visit, suggesting that an hour might be more appropriate.

Sometimes the time spent giving information was seen to be constrained by the lack of desire or ability of
parents to take on the information. For example, some midwives (9%) perceived that NBS was not seen as
a priority by first-time mothers and in other cases midwives felt that they had to rush when women were
already very stressed or tired (14%). Other midwives (9%) felt that they were limited in the amount of
detail that they could give to parents while at the same time ensuring that they understood it.

Some of the midwives (14%) mentioned that the amount of information given to parents who had had
previous children was generally less detailed as it was assumed that they would remember the information
from previous births. One midwife mentioned that parents sometimes insist that they know the
information and so do not need to hear it again.

The midwives who were interviewed gave mixed messages about when information should be provided.
One midwife believed that, after the birth, parents would be more concerned about receiving information
and help on how to breastfeed and change nappies and, because of this, information about NBS should
ideally be given in the less stressful antenatal period.

The perceived lack of confidence of the midwives to provide information and answer questions was a
recurring theme. One midwife stated that she struggles with the names of the conditions and many
others (23%) suggested that updated training would be useful as midwives often need to move between
different roles. The need for evidence-based guidance on information provision was seen as important by
one midwife.

Some of the midwives (18%) suggested a need for simpler, less scientific information in ‘plain English’ to
improve the current NBS leaflet. One midwife mentioned that an app for tablets or smartphones might be
useful as parents often use these devices.

Direct observation
In total, eight midwives were observed providing NBS information in five NHS hospital trusts, which yielded
14 observed instances of information provision. On three occasions it was not possible to directly observe
information provision: on one occasion, consent was not given for observation by a parent; on another,
the parent had another medical problem; and, on the third, the parent was not at home at the time of
the appointment.

Information provision and resource use
Of the observed 14 instances of information provision, eight took place on day 5 after the birth, four took
place on day 3 after the birth, one took place at week 20 of pregnancy and one took place at hospital
discharge. The majority of the observed information provision, therefore, took place post birth, with most
occurring in the parents’ home (n = 11; 79%). On one occasion information was provided on discharge
from hospital and on another occasion it was provided in hospital on day 5 for medical reasons relating to
the parent.

Midwives checked that parents had received the general screening leaflet in 4 of the 14 observations.
One of these observations took place at week 20 during pregnancy, one was on day 3 post birth and two
were on day 5 post birth. However, midwives were observed providing the NBS-specific leaflet on eight
occasions, one at week 20, one at hospital discharge, four at day 3 post birth and two at day 5 post birth.

On average, neonatal home visits lasted for 40.27 minutes. The direct observation allowed the duration of
the discussion about NBS to be recorded. In the one observation of information being provided before
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birth, the midwife spent 1.5 minutes discussing NBS. When information was given after birth
(13 observations), the median time spent discussing NBS was 4.00 minutes (mean 3.67 minutes).

Midwives who visited parents’ homes used their own car. Midwives were observed on 13 occasions to
spend a median of 12 minutes (mean 12 minutes) travelling to and from visits in parents’ homes.

Table 7 summarises the types and quantity of information offered during the direct observation of
14 episodes of information provision. These findings identified that, on average, 6.57 pieces of information
were offered: five pieces of information at 20 weeks, five pieces of information at hospital discharge,
eight pieces of information at day 3 post birth and 6.25 pieces of information at day 5 post birth.

Resources and unit costs
Table 8 summarises the unit costs for each type of resource use, identified from the telephone survey and
direct observation study, together with the sources of the costs. These costs are provided in 2015
UK pounds.

The cost of providing newborn screening information in current practice
Combining the data collected from the telephone survey and the data collected in the observation study
suggested that the median time spent presenting information about NBS was 2.25 minutes (mean
4.63 minutes, range 1.5–17.5 minutes) in the antenatal period and 4.00 minutes (mean 4.82 minutes,
range 1.25–12.5 minutes) in the postnatal period.

The survey and direct observations indicated that there is some variation in practice between midwives.
To produce an ‘average cost’ for the current model of information provision in NBS, a simple information
provision pathway was modelled to represent the potential use of resources by midwives in NHS England.
Figure 4 represents the potential pathways and associated use of resources, from the initial discussion
about NBS to the provision of informed consent.

TABLE 7 Types and quantity of information offered and recorded during the direct observation study

Type of information

Number of times information presented at different
time points (n= 14 observations)

20 weeks
Hospital
discharge Day 3 Day 5 Total (%)

The names of the conditions 1 1 3 7 12 (86)

The health effects for the child of having one of the conditions 1 1 3 7 12 (86)

Screening is voluntary 0 0 4 7 11 (79)

The time until results are received 0 0 4 7 11 (79)

The treatability of the conditions 1 1 3 6 11 (79)

How the sample is taken 1 0 4 6 11 (79)

The rarity of the conditions 1 1 4 3 9 (64)

The storing of bloodspots is voluntary 0 0 4 0 4 (29)

The possibility of false positives, false negatives or repeat tests 0 0 1 3 4 (29)

How parents can prepare their baby for screening 0 1 2 1 4 (29)

Whether the child will feel any pain from screening 0 0 0 3 3 (21)

Who will take the sample 0 0 0 0 0 (0)
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Table 9 shows the values of the input parameters used to generate an estimate of the total expected cost
per parent receiving information over the duration of the pregnancy and birth until the provision of
informed consent. The estimated total expected cost per parent was £17.65. Assuming that there are
661,496 live births annually, using 2014 data from England,118 the total cost of the current information
provision model in England is £11,675,404 per annum. This estimate assumes that all children survive until
NBS is conducted.

Summary

This study identified the key items of resource use and the quantities of resources used when providing
NBS information using the current model of information provision. There was some variation between the
reported and the observed duration of individual discussions. The times associated with information
provision stated in the telephone survey were generally longer than those observed in real practice.
Although it is possible that midwives deliberately overstated the duration of information provision, there
may also have been a tendency for individuals to report round number values, for example 5 minutes, or
take the midpoint value when a range was given. It is possible that the results of the observation study
were influenced by the Hawthorne effect, whereby the observed party behaves differently because he or
she is being observed. A trade-off was required between observing the midwives for a whole week each,
involving the observation of a large amount of irrelevant activities, and observing them only providing NBS
information. The latter was chosen despite the fact that it meant that midwives might not become used to
being observed, heightening the risk of the Hawthorne effect. The former strategy of observing all of a
midwife’s activities was deemed to be too intrusive to the midwife’s other patients who were not receiving
NBS information. Using a combination of the data from the telephone survey and the data from the
observation study, the estimated expected cost per parent was £17.65, which can be extrapolated to a
total cost of £11,675,404 per annum to NHS England using the estimate of the number of babies born in
2014. To our knowledge this is the first estimate made of the cost of information provision for NBS in
NHS England.

TABLE 8 Resource use and associated unit costs

Resource use
Level of resource
use (range) Unit cost (£)

Total cost
(range) (£) Assumption Source

Cost of a midwife’s time
to discuss the information

3.31 minutes
(1.5–6 minutes)

50.00 per
houra (0.83
per minute)

2.75
(1.25–4.98)

Community nurse
(grade 6) as a proxy for
community midwife

Curtis116

Printed leaflet 1.00 0.11 Not
applicable

Mean cost per leaflet
from all 2015 orders

Personal
communicationb

Cost of a midwife’s time
to discuss the leaflet

0.55 minutes
(0.30–1.00 minutes)

0.83 0.46
(0.17–0.83)

Assumed that the same
amount of time is
taken to explain the
leaflet as to provide
one type of
information verbally

Curtis116

Cost of a midwife’s time
to travel between visits
on days 3 and 5

12 minutes
(2.00–19.00 minutes)

0.83 per
minute
travelled

10.00
(1.66–15.77)

Mean of 12.00 minutes
spent travelling to and
from visits

Curtis,116

observation
study

Mileage for midwife
travel between visits on
days 3 and 5

6.00 miles
(0.90–9.25 miles)

0.56 per
mile

3.36
(0.50–5.18)

Assumed 6 miles
travelled per visit and
an average speed of
30 miles per hour

NHS
Employers117

a This includes the costs of administrative staff, management, offices and other supporting factors.
b Nick Johnstone-Waddell, Public Health England, 9 October 2015.
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A systematic review of published economic evaluations of NBS (reported in Chapter 6) identified five studies
that included a cost associated with information provision related to NBS.119–123 In the two identified studies
relevant to the UK setting,119,120 an incremental cost of providing information, based on the additional time
that it would take a midwife to explain the additional tests being evaluated, was used (£0.30119 and
£0.40120). Pandor et al.119 provided little information on how the cost they used was derived, but did refer to
being informed by a consultation with a midwife. Simpson et al.120 based their cost on the salary cost for a
midwife providing 2.1 minutes of information. In a study carried out in Australia, Geelhoed et al.121 used a
similar method, multiplying the salary cost for a midwife by the amount of time spent providing information.
Wildhagen et al.122 estimated the cost of providing information about neonatal CF carrier screening by
taking a value from a previous study124 and scaling it by a factor of 60%. This study used a top-down
approach that provided little information about how individual items of resource use were valued. No
reason was provided for using the adjustment value of 60%. Autti-Rämö et al.123 used a cost of €5.41 for
information provision, which included the costs of a nurse providing verbal information, a leaflet and visits
to a physician for additional information (10% of parents).

With the exception of the study by Autti-Rämö et al.,123 these published estimates of the cost of information
provision in NBS did not account for aspects of resource use that would be involved in providing information
other than midwives’ time. The observation of midwives as part of this study suggested that travel costs
were the most significant contributor to the total cost and so it is crucial that such costs are included in
estimates. The total cost calculated in this study suggests that previous estimates of the cost of providing
information about NBS may be significantly lower than the costs actually incurred by the health-care system.

TABLE 9 Input values for the information provision pathway (see Figure 4)

Parameter Value Source/assumption

Proportion of parents participating in a discussion
late in pregnancy

0.35 Telephone survey: mean proportion of midwives stating
that they did provide a discussion late in pregnancy
(n = 7/20)

Proportion of parents receiving information on day 3b 0.90 Telephone survey: mean proportion of midwives stating
that they provided information on day 3 or day 3 and
day 5 (n = 18/20)

Proportion of parents receiving information on day 5 0.10 Telephone survey: mean proportion of midwives stating
that they provided information on day 5 only (n = 10/20)

Cost of receiving information in a discussiona £2.76 Observation: mean time taken to provide a piece of
information (0.55 minutes) multiplied by the mean
number of types of information provided (n = 6)
multiplied by the cost per minute for a midwife’s time
(£0.83)

Cost of receiving information in a leafleta £0.57 Observation: average time taken to provide one piece of
information (0.55 minutes) multiplied by the cost per
minute of a midwife’s time (£0.83) added to the cost of
printing a single leaflet (£0.11)

Cost of midwife travel to provide information on
day 3 or day 5

£13.36 Observation: mean time taken to travel to the visit
(12 minutes) multiplied by the cost per minute of a
midwife’s time (£0.83) added to the cost of travelling
for that amount of time at 30 miles per hour
[£0.56 × 12 × (30/60) = £3.36]

a Costs presented to two decimal places.
Note
Parents received the bulk of the information on one day during the antenatal period. In some cases, midwives reported
providing information on day 3 and day 5 post birth. It was assumed in these cases that, on day 5, information provision
took a limited amount of time and was used to remind parents about NBS.
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To provide an accurate estimate of the cost-effectiveness of an expansion in NBS, the full cost of providing
information about the service to parents must be incorporated.

There is likely to be significant uncertainty in our estimated cost of information provision in NBS using the
current approach (midwives and leaflets). However, the cost estimate of £11,675,404 per annum provides
a starting point for a subsequent evaluation of the incremental costs associated with alternative modes of
information provision in the context of a national NBSP in NHS England.
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Phase 2 Acceptability, preference, cost and broader
impact of alternative models

This phase of the study sought to test out and narrow down some of the alternative models of
communication and consent (Figure 5). Two DCEs were carried out, one with the public and one

with midwives (see Chapter 5). Economic modelling was used to determine the cost of the most likely
alternative model (see Chapter 6) and findings from all of the studies in this project were fed back to
participants in study 2 (qualitative interviews; see Chapter 3) to explore their views about the acceptability
of, their preferences for and the broader impact of the study recommendations (see Chapter 7).

S4: DCE – preferences for alternative models (RO5). Parents 
(n = 500) via parenting clubs, pureprofiles and S2 (for parents
with false-positive and positive results). Midwives (n = 250) via 
RCM register

S5: economic model of alternative
models (RO6 and 7). NBSP experts 
(n = 5)

S6: respondent feedback on study findings and stakeholder consultation (RO8 and 9). Participants in S2
and stakeholders from CF and SCD NBSP. Focus groups, with telephone interviews conducted with 
participants unable or unwilling to participate in the focus groups (n ≈ 40)

Phase 2 output: parents’ and health professionals’ preferences for alternative communication and consent 
models and views of acceptability and impact; costs of alternative models; stakeholders’ views of 
generalisability of findings; data to inform future studies of cost-effectiveness

Phase 2: acceptability, preference, cost and broader impact of alternative models

FIGURE 5 Phase 2 of the study. RCM, Royal College of Midwives; RO, research objective; S, study.
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Chapter 5 Study 4: preferences for information
provision

Study objective

The objective of this study was to examine the preferences of midwives, parents and prospective parents
for different models of conveying NBSP information antenatally.

Introduction

As stated in the introduction (see Chapter 1), information received as part of the NBSP has some unique
characteristics in terms of volume and timing.62 The challenge, therefore, is to ensure that health-care
professionals, using information materials, are able to adequately inform parents of the different diseases
and screening process when each disease is rare and there are increasing numbers of diseases included in
NBSPs. This involves the provision of an adequate type and volume of information while also considering
how, and when in relation to the birth, this information is provided.

In the absence of testable existing models of information provision, one option is to identify the
preferences of parents and health-care professionals (midwives) for different types of information and
different modes of information provision. A DCE is a survey-based method that is commonly used to value
different models of health-care programmes and allows the measurement of preferences, underpinned by
robust economic theories.125 A DCE is a form of survey that identifies and measures what outcomes or
aspects of service delivery service users or providers prefer and value the most and which can be used to
incorporate patient-stated preferences into resource allocation decisions. Importantly, a DCE enables the
identification of the trade-offs that people make between different attributes of a service, such as being
prepared to wait longer to achieve better-quality information. An understanding of parents’ and midwives’
preferences for the process and outcomes of information provision has the potential to improve the
allocation of resources when designing new programmes or expanding existing NBSPs to include
more conditions.

Research questions

This study was designed to answer four research questions:

1. What types of information are perceived to improve parents’ ability to make a decision about
screening?

2. How and when should information be provided?
3. What is the relative value placed by parents on the process of information provision compared with the

quality of information provided in terms of its impact on parents’ ability to make a decision?
4. How do the preferences of parents compare with those of midwives?

Methods

This study used a hybrid survey design consisting of a rating-based conjoint analysis and separate, but
linked, binary DCE with opt-out. The rationale for using this hybrid approach was driven by the complexity
of the choice question being addressed in that parents may value both the way in which information is
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provided and the impact of that information on their ability to make a decision about screening: (1) what
are the types of information that should be provided about the NBSP so that parents feel able to make an
informed decision and (2) how should information be provided and traded against the outcome of the
information provision process (ability to make an informed decision)? The study was designed in accordance
with published guidelines for the design of studies using conjoint analysis.126

Attributes and levels
The same attributes and levels were used in the different versions of the survey for parents and midwives.
Mixed methods were used to identify and frame the attributes and levels for the conjoint analysis and
DCE: a systematic review of published DCEs relevant to screening programmes; a rapid review of NHS
NBSP policy and practice documents and training materials; consultation with NHS NBSP experts; and
semistructured interviews with parents, midwives and regional quality assurance co-ordinators.

The systematic review identified 58 published DCEs relevant to screening programmes (see Appendices 5
and 7 for a full list). All attributes were tabulated from each identified DCE and grouped by intervention.
Duplicate attributes were combined and unique attributes were collated to give 20 distinct starting
themes. Themes that were deemed not to be relevant to the policy context were removed, leaving 13
attributes. Eleven of these attributes represented the type of information and were used in the conjoint
analysis. Two of these attributes were related to the process of information provision and were used in the
DCE. The out-of-pocket cost for parents of receiving information and the impact of information on
parents’ ability to make a decision about screening were also added as attributes in the DCE.

Three NHS NBSP policy documents were identified: the current Screening Tests For You and Your Baby
leaflet,10 a set of postnatal notes that are given to parents and which contain some information on NBS127

and a handbook designed for health professionals who take the bloodspot sample.115 These documents
were used to validate the attributes to be included in the conjoint analysis (reflecting the types of
information required), with the current screening leaflet representing current practice.

Semistructured interviews with parents (n = 20), midwives (n = 29) and NBSP regional quality assurance
managers (n = 7) were also used to inform the selection and framing of the attributes and levels. The
semistructured interviews did not identify any new potential attributes but suggested that it was necessary
to try to elicit how preferences for information may change given the number of conditions included in the
NBSP. These interviews also informed how we could modify the framing of the survey to make the same
attributes and levels clear and relevant for parents and midwives.

The findings from each of these studies were triangulated128 to identify areas of dissonance, agreement or
silence and create a ‘shortlist’ of potential attributes and levels. Consultation with NHS NBSP experts
(n = 3) and the parent reference group confirmed the relevance of the attributes and levels. A set of
attributes and levels for the conjoint analysis and DCE were then piloted using think-aloud methods in a
sample of five members of the public and university researchers and three midwives and analysed using
content analysis before the final list of attributes and levels was selected and framed. This pilot phase
indicated that the types of conditions being screened should not be included as an attribute as this would
correlate directly with the attribute in the conjoint analysis that asked respondents if they wanted to know
what conditions were included. Subsequent piloting confirmed that a feasible approach in the parent
sample to determine the impact of the number of conditions in the NBSP and effect on preferences for
information provision would be to create two survey versions: (1) one for a NBSP that screened the baby
for nine conditions, as has recently become current practice in the UK, and (2) one for a NBSP that
screened the baby for 20 conditions, representing a further expanded NBSP. However, for midwives, it was
not feasible to include a survey related to 20 conditions as they knew that the current programme
included only nine conditions. For this reason, one version of the survey was created for midwives, relating
to nine conditions. Box 2 and Table 10 show the final list of attributes and levels for the conjoint analysis
and DCE respectively.
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TABLE 10 Attributes and levels in the DCE

Attributes Levels

How information is provideda Discussion

Leaflet

Internet

Mobile/tablet app

Group session

When information is provideda Early pregnancy

Late pregnancy

When the baby arrives

Post birth (day 3)

When the sample is taken (day 5)

Parent(s)’ ability to make a decisionb It would be very hard to make a decision

It would be hard to make a decision

It would be easy to make a decision

It would be very easy to make a decision

Cost to the parent(s)b £5

£25

£50

£75

£100

a Categorical attributes that were effects coded.
b Continuous attributes.

BOX 2 Attributes and levels in the conjoint analysis

Attributesa

l The names of the conditions included in the screening.
l How you can prepare your baby for the sample.
l How the sample is taken.
l Whether your child would suffer any pain or side effects when the sample is taken.
l The time it takes to receive the results.
l How I will receive the results.
l Whether you could receive a result which suggests that your child does not have a condition when in

reality they do.
l Whether you could receive a result which suggests that your child has a condition when in reality they

do not.
l The effect that having one of the conditions would have on your child’s health.
l How common or rare the conditions are.
l What can be done to treat your child if they have one of the conditions.

a Each attribute had two levels (present or absent).
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Experimental design
Separate approaches to experimental design were used for the conjoint analysis and DCE. The conjoint
analysis used an orthogonal main-effects design with fold-over to allow the unbiased estimation of main
effects and two-way interactions among types of information.129 This design created a total of 24 conjoint
analysis questions, which were randomly separated into four blocks so that each respondent answered six
conjoint analysis questions. For the DCE, a D-efficient design was initially created for the pilot study using
NGene version 1.1.2 (ChoiceMetrics, Sydney, NSW, Australia). The design included constraints such that
unrealistic combinations of attributes and levels could not occur. This design created 40 DCE questions
that were randomly divided into four blocks, with each respondent answering 10 DCE questions.

Following a quantitative pilot of the initial survey design in a sample of 66 members of the public between
the ages of 18 and 45 years representing future and current parents, priors were assigned to the coefficients
of the attributes and levels of the DCE and a new Bayesian D-efficient design was created for the parent
arm of the study. Because of the smaller sample of midwives available, a quantitative pilot was not feasible
and so the original D-efficient design with zero priors was used for this DCE.

The survey
An online survey was created using SSI Web version 8.3.10 (Sawtooth Software, Orem, UT, USA) and
housed on a secure university web server. Two versions of the survey were created for parents, relating to
a NBSP for nine conditions and a NBSP for 20 conditions (available on request). One survey for midwives
was created, relating to a NBSP for nine conditions. All versions of the survey were presented in five
sections. Training materials were included at the start of the survey. Respondents were asked to watch a
video embedded into the online survey that explained the role of a NBSP and why information provision
may be important. They also received detailed information about how to complete each type of question
in each section.

Section 1: the effect of information provision on the ability to make decisions about
newborn screening
Respondents were asked to complete six conjoint analysis questions each that asked them to consider
scenarios in which some types of information were provided and other types of information were not
provided. Figure 6 provides an example of a conjoint analysis question. Respondents then had to rate
how easy or hard they thought it would be to make a decision about NBS given the type of information
provided. Answers were provided on a five-point scale ranging from ‘It would be very hard to decide
whether to take part’ to ‘It would be very easy to decide whether to take part’. The framing of the
conjoint analysis questions allowed the effect of each type of information on the ability to make a decision
to be identified.

Section 2: choosing a preferred way of receiving information about newborn screening
In this task respondents completed 10 DCE questions that asked them to choose their preferred way
for parents to receive information about NBS out of two possible scenarios (Figure 7). An opt-out was
included to allow participants to choose for parents to receive no information about NBS if neither of the
presented alternatives was attractive to them. The framing of the DCE questions allowed the identification
of the relative value placed by respondents on the process (how information is provided) and outcomes
(the ability to make a decision) of information provision. The DCE was linked with the conjoint analysis
through the attribute ‘ability to make an informed decision’, which was the rating scale used in the
conjoint analysis questions.

Section 3: making a decision about newborn screening
All respondents, both parents and midwives, were asked to state on a standardised scale, the Patient
Preference for Control (PPC) measure,130 how much involvement they would want in the decision about
whether or not to have their child screened. There were seven possible responses divided into three categories:
passive, active and collaborative. These three categories were defined by Bradley et al.130 The seven possible
responses ranged from ‘I prefer that my midwife tells me what to do’ (labelled as passive) to ‘I prefer that I

STUDY 4: PREFERENCES FOR INFORMATION PROVISION

NIHR Journals Library www.journalslibrary.nihr.ac.uk

76



FIGURE 6 Example of a conjoint analysis question.

FIGURE 7 Example of a DCE question.
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make the decision without any information or recommendation from the midwife’ (labelled as active) and
‘I prefer that my midwife and I make the decision together’ (labelled as collaborative).

Section 4: attitudes to health information
All respondents, both parents and midwives, were asked a series of questions about how they use
information to make decisions about their own health. These questions were taken from the Health
Information Orientation Scale (HIOS)131 and aimed to measure the degree to which an individual engages
with health information and/or experiences apprehension when dealing with health information.132

Section 5: background
The fifth section of the survey asked respondents to answer up to nine questions about themselves,
with the number of questions answered being dependent on previous answers. In the surveys for parents,
the background questions covered aspects such as sex, age, marital status, level of education, ethnicity and
whether or not they had previous children. In the survey for midwives, the background questions asked
about their sex, age, primary place of work, pay grade, ethnicity and whether or not they had any children.
Questions were also asked to determine how easy or hard respondents found the conjoint analysis and DCE
tasks and whether or not they had based their choices on a subset of attributes in the DCE.

Study population
Two study populations were relevant to this study: (1) current and future parents and (2) practising
midwives. The population of current and future parents (aged between 18 and 45 years) was represented
using a sampling frame consisting of members of the UK public. A market research company (Research
Now, London, UK) was used to recruit 700 survey respondents. This sample size allowed a reasonable
number of responses (≈350) to be obtained for each survey (nine and 20 conditions). Given that the
survey aimed to elicit the preferences of current or future parents, respondents who stated that they were
in a relationship (in the characteristics held by Research Now) were oversampled. The population of
practising midwives was identified by contact with the heads of midwifery at NHS hospital trusts across
England through the Royal College of Midwives (RCM). A practical sample size of 250 midwives was set as
the target number of respondents. The heads of midwifery were asked to forward to midwives an e-mail
containing details of the DCE, a link to the survey and a participant information sheet. As an incentive to
complete the survey, the first 100 midwives to complete the survey were e-mailed a £10 Amazon voucher.
Screening co-ordinators were also targeted through a Public Health England mailing list for NBS. To verify
that midwives were practising midwives, they were asked to supply their RCM registration number.

Data collection
The survey for parents was conducted in April 2015. Respondents were randomised to receive one of two
survey versions that asked them to consider either a NBSP that screened their baby for nine conditions or a
NBSP that screened their baby for 20 conditions. After completing both the conjoint analysis and the DCE
questions, respondents to each survey were asked to state whether or not they thought that their answers
would have changed if the screening had been for the alternative number of conditions (nine not 20 and
vice versa). The survey for midwives was conducted in November 2015. Midwives were sent one version of
the survey relating to a NBSP that screened the baby for nine conditions.

Data analysis
The responses to questions in sections 3, 4 and 5 of the survey were analysed using summary statistics.
Five distinct steps were used for data analysis of the responses to the conjoint analysis questions and the
DCE questions. The responses to both versions of the survey for parents (nine conditions and 20 conditions)
and the responses to the survey for midwives (nine conditions) were analysed separately. In the first step,
responses to the conjoint analysis questions and responses to the DCE questions were analysed separately.
Marginal rates of substitution were then calculated to generate estimates of willingness to pay (WTP) for a
unit change in attribute levels in the DCE. The findings from the conjoint analysis and DCE were then linked
before using bootstrapping to calculate confidence intervals (CIs) around the estimated WTP values. Finally,
the estimated coefficients for the three surveys (parents: nine or 20 conditions; midwives: nine conditions)
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were compared to identify similarities and differences in the results. All data analyses were conducted in
Stata® version 14 (StataCorp LP, College Station, TX, USA).

Analysis of the conjoint analysis data
An ordered logit regression model was used to analyse the influence of preferences for different types
of information on the ability to make an informed decision, measured on a five-point rating scale. The
dependent variable was defined as taking one of five values (ranging from –2 to 2), which reflected the
five-point rating scale. The independent variables were each of the 11 attributes, with the binary levels
(reflecting present/absent) represented using effects coding.

Analysis of the discrete choice experiment data
A conditional logit regression model was used to analyse the DCE data. The data were collected in long
form with the dependent variable being whether or not a profile was chosen (coded as ‘1’) or not chosen
(coded as ‘0’). The independent variables were the five attributes. These attributes were the two
continuous attributes (ability to make a decision and cost) and the effects-coded categorical variables
for the levels of the attributes relating to how and when information is provided. Effects coding results in
coefficients that are relative to a mean effect for any information provision as opposed to dummy coding
where coefficients are relative to an omitted base case of information provision.133 No attributes or levels
were specified for the opt-out choice meaning that the probability of choosing this option was represented
in the analysis by a fixed alternative specific constant.

Calculating marginal rates of substitution
The use of cost as a value attribute allowed estimation of marginal rates of substitution and calculation of the
WTP for changes between the continuous attribute in the DCE (the ability to make a decision about screening)
and the categorical levels of two DCE attributes (when information is given and how it is given). The beta
coefficients for the estimated cost attribute were first checked to be linear by plotting the cost levels as
effects-coded variables. To calculate the WTP, the estimated beta coefficient for a given attribute or level from
the conditional logit model was divided by –1 multiplied by the estimated beta coefficient for the cost attribute.

Linking the conjoint analysis and discrete choice experiment data
To link the conjoint analysis and DCE data, the first step involved concatenation of the beta coefficients
estimated from the ordered logit model (conjoint analysis data) and conditional logit model (DCE data).
First, the effect of each information attribute on parents’ ability to make a decision was calculated by
turning this attribute ‘on’ while leaving all other attributes ‘off’. This produced a value on the scale from
–2 to 2, which represented the extremes of ‘it would be very hard to make a decision’ and ‘it would be
very easy to make a decision’ respectively. This value was then multiplied by the value of the beta
coefficient for the ability to make a decision in the DCE to obtain a beta coefficient for participant
preferences for each specific type of information attribute. This value was then divided by the negative
value of the estimated beta coefficient for the cost attribute to obtain a WTP value for the conjoint analysis
attribute. This process was repeated for each of the 11 conjoint analysis attributes.

Bootstrapping was used to generate 95% CIs for the WTP values.134 A sample of 700 participants was
drawn from the data with replacement, and ordinal logistic regression was conducted on their conjoint
analysis data followed by conditional logistic regression on their DCE data. This process was repeated 800
times so that a distribution of WTP values for attributes in the conjoint analysis and DCE could be obtained.

Results

In total, 702 respondents representing current and future parents completed one of the versions of the
online parent survey (366 respondents completed the survey relating to screening for nine conditions and
336 respondents completed the survey relating to screening for 20 conditions). Table 11 summarises the
characteristics of the parent samples completing each version of the survey. In both parent samples there
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TABLE 11 Characteristics of the parent samples

Characteristic

Number (%) of respondents
completing the nine-condition
survey (N= 366)

Number (%) of respondents
completing the 20-condition
survey (N= 336)

Sex

Male 152 (42) 141 (42)

Female 211 (58) 193 (57)

Missing 3 (1) 2 (1)

Age band (years)

16–19 7 (2) 5 (1)

20–24 12 (3) 11 (3)

25–34 176 (48) 165 (49)

35–44 168 (46) 153 (46)

45–54 3 (1) 2 (1)

Marital status

Single 117 (32) 116 (35)

Separated/divorced 17 (5) 8 (2)

Living with partner 79 (22) 68 (20)

Married 149 (41) 143 (43)

Widowed 3 (1) 1 (0.3)

Missing 1 (0.3) 0 (0)

Education

No formal qualifications 8 (2) 5 (1)

One to four O levels/GCSEs 19 (5) 17 (5)

Five or more O levels/GCSEs 32 (9) 23 (7)

NVQs 44 (12) 44 (13)

A levels/AS levels 86 (23) 71 (21)

Undergraduate degree 112 (31) 114 (34)

Master’s degree 45 (12) 48 (14)

PhD 11 (3) 6 (2)

Other formal qualifications 8 (2) 8 (2)

Missing 1 (0.3) 0 (0)

Ethnicity

White British/Irish 315 (86) 285 (85)

White other 17 (5) 24 (7)

Mixed 9 (2) 3 (1)

Black/black British 3 (1) 3 (1)

Asian/Asian British 18 (5) 21 (6)

Other 4 (1) 0 (0)
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were more female respondents [nine conditions, n = 211 (58%); 20 conditions, n = 193 (57%)] and
the majority of people defined themselves as being white British/Irish [nine conditions, n = 315 (86%);
20 conditions, n = 285 (85%)]. In line with predefined sampling requirements, most respondents were
aged between 25 and 44 years and most were currently in a relationship.

A total of 134 midwives completed the survey. Table 12 summarises the characteristics of the midwife
sample. All but one of the respondents were female and 98% (n = 131) were aged between 25 and 64 years,
with over one-third aged between 45 and 54 years. Half of the sample (n = 69) was currently working in a
community setting, with one-third (n = 46) based in a hospital and 12% working in a midwife-led unit.
The majority of midwives were on a pay grade of either 6 (65%) or 7 (24%).

Table 11 summarises the views in the parent sample on the preferred level of decision-making in relation
to participation in a NBSP. Parents responding to the online surveys relating to nine conditions and
20 conditions gave similar answers. The most common (modal) category was ‘I prefer that I make the
decision with the midwife giving me both information and a recommendation’ [nine conditions, n = 137

TABLE 11 Characteristics of the parent samples (continued )

Characteristic

Number (%) of respondents
completing the nine-condition
survey (N= 366)

Number (%) of respondents
completing the 20-condition
survey (N= 336)

Children

Has children 187 (51) 151 (45)

Does not have children 178 (49) 184 (55)

Missing response 1 (0.3) 1 (0.3)

Aware that child has taken part in NBSPa

Yes 111 (59) 83 (55)

No 76 (41) 67 (44)

Missing 0 (0) 1 (1)

Desired involvement in decision-making

I prefer that my midwife tells me what to do 29 (8) 26 (8)

I prefer that my midwife tells me what to do and
explains the choice briefly

26 (7) 32 (10)

I prefer that my midwife tells me what to do and
explains the choice, including other choices and
consequences

60 (16) 57 (17)

I prefer that my midwife and I make the decision
together

77 (21) 62 (18)

I prefer that I make the decision with the
midwife giving me both information and a
recommendation

137 (37) 125 (37)

I prefer that I make the decision with the
midwife giving me information but no
recommendation

27 (7) 29 (9)

I prefer that I make the decision without any
information or recommendation from the
midwife

10 (3) 5 (1)

GCSE, General Certificate of Secondary Education; NVQ, National Vocational Qualification; PhD, Doctor of Philosophy.
a Of the respondents who indicated that they had children, 187 completed the survey relating to screening for nine

conditions and 151 completed the survey relating to screening for 20 conditions.
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TABLE 12 Characteristics of the midwife sample

Characteristic
Number (%) of
midwives (N= 134)

Sex

Male 1 (0.8)

Female 133 (99.2)

Age band (years)

16–19 0 (0)

20–24 2 (1)

25–34 29 (22)

35–44 31 (23)

45–54 50 (37)

55–64 21 (16)

≥ 65 1 (0.8)

Current work location

Hospital 46 (34)

Midwife-led unit 16 (12)

Community 69 (51)

Other 3 (2)

Pay grade

2 0 (0)

3 1 (0.8)

4 2 (1)

5 8 (6)

6 87 (65)

7 32 (24)

8A–C 3 (2)

Student 1 (0.8)

Ethnicity

White British/Irish 124 (93)

White other 4 (3)

Mixed 0 (0)

Black/black British 3 (2)

Asian/Asian British 2 (1)

Other 1 (0.8)
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(37%); 20 conditions, n = 125 (37%)], indicating a desire for an ‘active’ role in decision-making. The
modal category for desired role in decision-making, as defined by parent responses to the PPC measure,
was an ‘active’ role [nine conditions, n = 174 (48%); 20 conditions, n = 159 (47%)]. A substantial number
of respondents stated a desire for a ‘collaborative’ role (‘my midwife and I make the decision together’)
[nine conditions, n = 77 (21%); 20 conditions, n = 62 (18%)] or a ‘passive’ role (‘my midwife tells me what
to do and explains the choice, including other choices and consequences’) [nine conditions, n = 60 (16%);
20 conditions, n = 57 (17%)]. Very few parents stated a desire for complete control, with no midwife input
in the decision-making process [nine conditions, n = 10 (3%); 20 conditions, n = 5 (1%)].

The scores on the HIOS questionnaire were used to summarise the degree to which parents were
information engaging or suffered information apprehension. In line with published recommendations,
the answers on the HIOS questionnaire were given scores ranging from 0 (not at all true) to 4 (very much
true).132 The scores for questions 1, 4, 6 and the inverse of 5 were averaged to give a score for information
engagement, with the scores for the other questions forming the score for information apprehension.
Parents were found to be moderately information engaging (nine conditions: HIOS score 2.56; 20 conditions:
HIOS score 2.61) and had a relatively low level of information apprehension (nine conditions: HIOS score
1.41; 20 conditions: HIOS score 1.31). The differences in HIOS scores between parents who answered the
nine-condition survey and those who answered the 20-condition survey were not statistically significant
when tested using a t-test (information engaging, p = 0.840; information apprehension, p = 0.0708).

Table 12 summarises the views in the midwife sample on the preferred mode of decision-making.
Midwives preferred parents to make the decision about screening, with information provided by the
midwife but no recommendation given (n = 69, 51%). Only 15% (n = 20) of midwives advocated that

TABLE 12 Characteristics of the midwife sample (continued )

Characteristic
Number (%) of
midwives (N= 134)

Children

Has children 103 (77)

Does not have children 30 (22)

Unknown 1 (0.8)

Aware that child has taken part in NBSP

Yes 94 (70)

No 2 (1)

Don’t know 8 (6)

Desired involvement in decision-making

I prefer that my midwife tells the parent what to do 0 (0)

I prefer that my midwife tells the parent what to do and explains the choice briefly 2 (1)

I prefer that my midwife tells the parent what to do and explains the choice, including other
choices and consequences

18 (13)

I prefer that my midwife and the parent make the decision together 8 (6)

I prefer that the parent make the decision with the midwife giving me both information and a
recommendation

36 (27)

I prefer that the parent make the decision with the midwife giving me information but no
recommendation

69 (51)

I prefer that the parent make the decision without any information or recommendation from
the midwife

1 (0.8)
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parents should have a ‘passive’ role in decision-making, with 6% favouring a ‘collaborative’ role and 79%
(n = 106) believing that parents should be ‘active’ in the decision-making process. The midwife sample had
a similar mean information engaging score (2.653) to that of the parent sample when completing the
HIOS. However, with a mean score of 0.905 they appeared to be less information apprehensive, as might
be expected from professionals who deliver such information regularly.

Preference data
All respondents were asked whether they found the conjoint analysis and DCE easy or difficult. The modal
answer given by all three samples was ‘quite easy’. The preference data elicited from the hybrid conjoint
analysis–DCE survey are presented in three sections. The first section presents the results of the conjoint
analysis along with the generated WTP values. The second section presents the results of the DCE and
generated WTP values. The final section presents the generated WTP estimates for the conjoint analysis
attributes calculated using the concatenation of the ordered logistic regression.

Conjoint analysis data
Table 13 presents the results of the ordered logit regression analysis of the conjoint analysis data from the
two parent samples, who completed surveys relating to screening of nine conditions and screening of
20 conditions. In both surveys, all types of information were identified as statistically significantly improving
parents’ ability to make a decision about taking part in a NBSP. The most preferred piece of information
was whether or not the child would suffer any pain or side effects from screening. A heteroscedastic
ordered logistic regression model was run separately to determine whether or not scale effects would
affect the direct comparison of the coefficients from the nine-condition and 20-condition surveys. The
scale parameter was not statistically significant (p = 0.6210), indicating that a comparison could be made.

Table 14 presents the results of the ordered logit regression analysis of the conjoint analysis data from the
midwife sample. All attributes apart from the possibility of false-positive results were statistically significant.
However, the possibility of receiving false-negative results was statistically significant only at the 0.05 level,
whereas all of the other significant attributes were significant at the 0.001 level. For midwives, the types of
information that were perceived to be the most important for parents were the names of the conditions
being screened for and the way in which the sample is taken. Whether or not the baby would feel any
pain, the attribute most favoured by parents, was only the sixth most important attribute for midwives
(Table 15).

Discrete choice experiment data
Table 16 reports the results of the conditional logit regression analysis of the DCE data from the parent
samples together with the generated mean WTP values and 95% CIs. The estimated coefficients for
the two continuous attributes (ability to make an informed decision and cost) were found to have the
expected sign (positive and negative respectively). When these continuous variables were estimated using
effects coding, the resulting coefficients were identified to be linear on visual inspection when plotted.

The predicted probability that participants would opt out was similar between the nine-condition survey
(33% of respondents) and the 20-condition survey (30% of respondents). A heteroscedastic logit model
suggested that there was not a statistically significant scale effect between the two samples (p = 0.1510)
and so the estimated coefficients from the nine- and 20-conditions surveys could be directly compared.

In both surveys in the parent sample, respondents’ choices indicated that receiving NBS information before
the baby was born was important. Parents completing the survey relating to screening for nine conditions
preferred to receive information before 20 weeks of pregnancy (WTP £11.88, 95% CI £5.56 to £19.53).
In contrast, for parents completing the survey relating to screening for 20 conditions, the highest WTP was
obtained for receiving information after 20 weeks (£15.91, 95% CI £10.64 to £21.63). None of the parents in
either survey wanted to receive information 3 days after the baby was born. For parents completing the survey
relating to screening for 20 conditions, this was indicated by the negative WTP for receiving information
immediately before the test (WTP –£11.20, 95% CI –£18.40 to –£5.72). Discussing NBS individually with
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parents was the only mode of information provision with a statistically significant positive coefficient. The WTP
for group discussions was negative and significant in both surveys (nine conditions: WTP £11.99, 95% CI
–£18.79 to –£5.14; 20 conditions: –£8.87, 95% CI –£16.83 to –£1.52).

For the sample of midwives, the best times to receive NBS information were perceived to be late in
pregnancy (WTP £13.57, 95% CI £2.44 to £26.16) and on day 3 (WTP £11.77, 95% CI £1.23 to £22.61)
(Table 17). Unlike the parent sample, the sample of midwives stated that information should not be
provided early in pregnancy (WTP –£23.29, 95% CI –£36.43 to –£11.66). Similarly to the parents, the
midwives preferred information to be provided by discussing it with parents on an individual basis (WTP
£12.52, 95% CI £2.79 to £22.60), but they differed from parents in disliking the provision of information
on the internet (WTP –£10.67, 95% CI –£22.41 to –£0.78). The generation of WTP values should be
treated with caution in the midwife sample. The two attributes assumed to be continuous and linear, the
ability to make a decision about screening and cost attributes, were found to be non-linear when effects
coded. With regard to parents’ ability to make a decision, midwives were very averse to scenarios in which
it would be very hard for parents to make a decision. On the other hand, there was no statistically
significant difference in the coefficients for ‘it would be easy to make a decision’ and ‘it would be very

TABLE 14 Conjoint analysis data with generated WTP values and 95% CIs: midwife sample

Attribute

Midwife sample: nine-condition survey

Coefficient
Mean
WTP (£)

WTP 95% CI
(£)

The names of the conditions included in the screening 1.111*** 10.23 6.54 to 15.36

How you can prepare your baby for the sample 0.582*** 3.17 0.98 to 5.96

How the sample is taken 1.010*** 10.41 6.43 to 16.22

Whether your child would suffer any pain or side effects when the sample is
taken

0.658*** 5.23 2.78 to 8.45

The time it takes to receive the results 0.599*** 3.52 1.21 to 6.52

How I will receive the results 0.659*** 1.71 –0.57 to 4.16

Whether you could receive a result that suggests that your child does not
have a condition when in reality they do

0.334* 0.09 –2.63 to 3.10

Whether you could receive a result that suggests that your child has a
condition when in reality they do not

0.066 –0.63 –3.40 to 1.96

The effect that having one of the conditions would have on your child’s
health

0.871*** 5.88 3.50 to 9.30

How common or rare the conditions are 0.916*** 6.47 3.90 to 10.25

What can be done to treat your child if they have one of the conditions 0.594*** 5.46 2.25 to 10.01

Cut 1 constant 1.666

Cut 2 constant 4.098

Cut 3 constant 5.144

Cut 4 constant 6.971

Observations 804

Pseudo-R2 0.102

*p= 0.05, ***p< 0.001.
SE, standard error.
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easy to make a decision’. With regard to cost, midwives appeared to be disproportionately likely to choose
profiles that cost £5.

Linking the conjoint analysis and discrete choice experiment: generating willingness-to-pay
values
Tables 13 and 14 report the generated WTP values for the attributes in the conjoint analysis that were
estimated by linking the responses from the DCE with the conjoint analysis data for the parent samples
and midwife samples respectively. There were clear differences observed between the parents who
completed the survey relating to screening for nine conditions and the parents who completed the survey
relating to screening for 20 conditions. For the parents completing the nine-condition survey, the WTP
values for ‘How you can prepare your baby for the sample’ and ‘Whether you could receive a result which
suggests that your child has a condition when in reality they do not’ were not statistically significant.
In contrast, all of the WTP values for the information attributes were statistically significant for the parents

TABLE 15 Ranking of the types of information by their contribution to parents’ ability to make a decision

Ranking

Order of importance of information attributes

Parent sample: nine-condition
survey

Parent sample: 20-condition
survey

Midwife sample: nine-condition
survey

1 Whether your child would suffer any
pain or side effects when the sample
is taken

Whether your child would suffer
any pain or side effects when
the sample is taken

How the sample is taken

2 How the sample is taken The names of the conditions
included in the screening

The names of the conditions
included in the screening

3 How I will receive the results How the sample is taken How common or rare the
conditions are

4 What can be done to treat your child
if they have one of the conditions

What can be done to treat your
child if they have one of the
conditions

The effect that having one of the
conditions would have on your
child’s health

5 The names of the conditions
included in the screening

The time it takes to receive the
results

What can be done to treat your
child if they have one of the
conditions

6 Whether you could receive a result
that suggests that your child does
not have a condition when in reality
they do

Whether you could receive a
result that suggests that your
child has a condition when in
reality they do not

Whether your child would suffer
any pain or side effects when the
sample is taken

7 The time it takes to receive the
results

How you can prepare your baby
for the sample

The time it takes to receive the
results

8 How common or rare the conditions
are

Whether you could receive a
result that suggests that your
child does not have a condition
when in reality they do

How you can prepare your baby
for the sample

9 The effect that having one of the
conditions would have on your
child’s health

How I will receive the results How I will receive the results

10 How you can prepare your baby for
the sample

The effect that having one of
the conditions would have on
your child’s health

Whether you could receive a result
that suggests that your child does
not have a condition when in
reality they do

11 Whether you could receive a result
that suggests that your child has a
condition when in reality they do not

How common or rare the
conditions are

Whether you could receive a result
that suggests that your child has
a condition when in reality they
do not
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who completed the 20-condition survey. In general, all of the estimated WTP values tended to be higher,
but not statistically significantly higher, for the 20-condition survey than for the nine-condition survey. The
two exceptions to this general trend were for the attributes ‘How I will receive the results’ and ‘Whether
you could receive a result which suggests that your child does not have a condition when in reality they
do’. The estimated WTP values for the midwife sample were statistically significant except for the possibility
of false positives and false negatives. The WTP values estimated for the midwife sample were generally
larger than those estimated for the parent samples.

Summary

The results of this study confirmed that a representative sample of current and potential future parents do
want information when deciding whether or not to consent for their newborn child to take part in a
UK-based NBSP. Two standardised measures, the PPC and the HIOS, were completed by the sample and the
results indicated a desire for an ‘active’ role in decision-making and that more respondents were information
engaging than were afraid of information in the context of a NBSP. Similarly, the sample of midwives
believed that parents should be involved in decision-making, although this sample surveyed seemed more
reluctant to offer a recommendation about whether or not parents should have their child screened.

The results from the hybrid conjoint analysis–DCE stated preference survey supported a desire for
information provision. The responses to the DCE questions had face validity as the estimated coefficients
were in line with a priori expectations, with a desire for an increased ability to make an informed decision

TABLE 17 Discrete choice experiment data with generated WTP values and 95% CIs: midwife sample

Attribute

Midwife sample: nine-condition survey

Coefficient (SE) Mean WTP (£) WTP 95% CI (£)

When information is given

Early in pregnancy –0.387*** (0.088) –23.29 –36.43 to –11.66

Late in pregnancy 0.323*** (0.088) 13.57 2.44 to 26.16

At hospital discharge –0.040 (0.083) 7.41 –2.06 to 18.52

Day 3 post pregnancy 0.260*** (0.0844) 11.77 1.23 to 22.61

Day 5 post pregnancy –0.156 –9.26 1.96 to –22.78

How information is given

Individual discussion 0.493*** (0.086) 12.52 2.79 to 22.60

Leaflet –0.162 (0.098) 3.70 –6.34 to 16.30

Internet –0.307*** (0.094) –10.67 –22.41 to –0.78

Tablet or smartphone app –0.168 (0.104) –1.63 –12.70 to 9.30

Group discussion 0.144 –4.15 –16.36 to 7.30

Ability to make a decision 0.370*** (0.030) 18.98 13.90 to 27.16

Cost –0.025*** (0.002) NA NA

Opt-out constant –0.930*** (0.062) NA NA

Observations 4020

Pseudo-R2 0.213

***Statistically significant at the 0.1% or better level.
NA, not applicable; SE, standard error.
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with lower out-of-pockets costs attached to gaining information for the parent making the decision.
To maximise the ability to make an informed decision, respondents wanted comprehensive types of
information covering a range of topics. All of the attributes reflecting the types of information required
when participating in a NBSP were found to have a statistically significant influence on preferences in the
parent sample. In the midwife sample, only one type of information, the possibility of false-positive results,
was viewed to not improve the perceived ability to make a decision about screening.

There were some important differences between the types of information preferred when comparing
the responses of the parents with those of the midwives. For parents, the key concern was whether or not
their child would feel any pain as a result of screening and this has been identified in the literature as one
of the most memorable aspects of screening for parents.74 The process of screening, the names of the
conditions that are being screened for and the treatability of the conditions were also identified as key
drivers of preferences. However, although the midwives also believed that how the sample is taken and
the names of the conditions were important pieces of information, they also placed an emphasis on
conveying the rarity and health impact of the conditions.

The results of this survey also indicated some clear preferences for when, and how, information is
provided. It was evident that receiving information before the baby was born was important and parents
wanted to be able to have an individual discussion with the midwife when information was provided.
Although the midwives surveyed agreed that information provision late in pregnancy would be beneficial,
they stated a strong dislike for providing information early in pregnancy. This finding contradicts current
practice, in which information is given in the form of a leaflet early in pregnancy. Currently, midwives also
have an individual discussion about NBS with parents on day 3 or day 5 after the baby is born.115 Neither
the parents nor the midwives surveyed supported giving information on day 5 and the results of the DCE
provide evidence which suggests that, although parents valued an individual discussion, giving information
on day 3 after the baby is born should also be avoided. A mutually approved solution may be for midwives
to provide information during an individual discussion after the 20-week scan.

The sample representing the views of current and future parents was split to allow an exploration of the
impact of the number of conditions included in the NBSP (nine or 20 conditions). The results suggested
that there was a minimal effect on the overall stated need for information provision when respondents
considered a NBSP for 20 conditions rather than nine conditions. However, the estimated rank order of the
coefficients, and implied order of importance of the attributes in the conjoint analysis, did differ between
the two parent samples. For parents completing the 20-condition survey, the names of the conditions being
screened as well as the possibility of false-positive results appeared significantly higher in the ranking of
types of information. Therefore, if midwives are constrained in the amount of time that they have available
to provide information, it may be important to tailor the information provided depending on the number
of conditions included in the NBSP. Importantly, it was found that parents completing the 20-condition
survey felt that not receiving any information was more detrimental than receiving information in terms of
their ability to make an informed decision. There was an overwhelming preference for information to
be provided before the baby was born in both groups. However, although the sample completing the
nine-condition survey placed the highest value on information provision early in pregnancy, the respondents
to the 20-condition survey preferred to receive the information after the 20-week scan. The respondents
to the 20-condition survey were also more averse to receiving information immediately before the test,
potentially because of the need for more time to digest a greater amount of information. It has previously
been identified that, in the time period following the birth of a child, parents may not be able to take in and
process information because of stress and tiredness.38

A key finding was that, as the number of conditions screened for increased from nine to 20, the possibility
of receiving false-positive results became a more important piece of information for parents. Effectively
communicating about the possibility of false-positive results and repeat samples may help to reduce the
anxiety that parents feel about these results13,135 and any additional health-care resource use as a result.34,136

STUDY 4: PREFERENCES FOR INFORMATION PROVISION

NIHR Journals Library www.journalslibrary.nihr.ac.uk

90



A number of previous studies have identified the potential impact of the receipt of false-positive results
on anxiety and subsequently health status42,137–139 and also the impact on health-care resource use.140

Combined with the results of this study, this evidence base provides support for the need for parents to be
made aware, before screening is completed, of the possibility of false-positive results.

This study has identified that, in a UK NBSP, the preferences for information provision of a sample of the
general public, representing the views of current and potential future parents, and a sample of midwives,
obtained using a linked conjoint analysis–DCE, did differ from how information is provided in current UK
practice in the NBSP. Therefore, some realignment of information provision to match these preferences
could help to improve parents’ ability to make a decision about participation and help midwives to focus
what information is provided. The results of this preference study suggest that one potential model of
information provision for a NBSP may be for midwives to provide information during an individual
discussion after the 20-week scan. Future work is needed to understand the financial and economic
impact of new models of information provision in the context of a UK-based NBSP, particularly when there
is a continued call for expansion of screening programmes to include more conditions.
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Chapter 6 Study 5: economic impact of models of
information provision

Study objectives

l Establish the key parameters affecting the cost-effectiveness of new modes of information provision
compared with the current practice(s) of providing NBSP information antenatally.

l Outline the key uncertainties in the current evidence base and what is the value of future research to
evaluate the effectiveness and cost-effectiveness of providing NBSP information antenatally.

Introduction

In England, the NBSP screened 666,671 babies from 2014 to 2015.141 The potential scale of population-
level screening programmes means that even small incremental increases in the unit cost can add up to
substantial total costs for health-care providers. The impact on limited health-care resources and the
associated need to understand the opportunity cost of changing or expanding NBSPs has stimulated
the production of a growing literature in which methods of economic evaluation are applied to help
policy-makers decide whether or not a NBSP is an effective use of health-care budgets and which specific
conditions should be included in a NBSP. The ultimate aim of these economic evaluations is to guide
whether or not the proposed NBSP is a cost-effective use of finite health-care resources.

The unit cost of adding new conditions into existing screening programmes is apparently low; however,
there are additional costs associated with the methods of information provision and communication that
should, ideally, also be taken into account. Evidence suggests that there is an appreciation of the centrality
of communication in ensuring that benefits from NBSPs are realised and the probability of potential harms
is reduced.42,63,142–149 Specifically, there is a recognised need to inform parents prior to screening,34,44,52

preferably antenatally.34,72

Without effective communication the validity of consent is questioned, as, although parents consent to
screening, many are not aware that screening has occurred28,31–33 or have limited knowledge about
it.19,23,24,62,63,150 Poor communication of key pieces of information can cause anxiety and distress when
unexpected results are received,148,151 which in turn has been shown to impact on relationships, the
ability to work and engagement in society.13 In turn, there may be consequences in terms of the use of
health-care services, as parents may seek additional consultations to reduce anxiety.13,140

As NBSPs include increasingly rare diseases with fewer clear treatment benefits, communication will
become ever more critical.152 In summary, it is apparent that the process of information provision as part
of a NBSP may have implications in terms of health-care resource use and also subsequent health-related
and non-health-related outcomes, such as the capability to make an informed decision about whether or
not to participate in the NBSP and/or the need to use subsequent health-care services.

Aim

The aim of this study was to identify and quantify the key drivers of the relative cost-effectiveness of
alternative modes of providing information as part of a NBSP.
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Research questions

This study was designed to address three research questions:

1. Have existing published economic evaluations of NBSP taken into account the role of information
provision and its consequences?

2. What are the key parameters affecting the cost-effectiveness of new modes of information provision
compared with the current practice(s) of providing NBSP information?

3. What is the value of future research needed to evaluate the cost-effectiveness of providing
NBSP information?

Existing economic evidence

A systematic review, in accordance with published guidelines,153,154 was used to identify economic
evaluations of screening technologies or NBSP screening published up to the search date of
November 2014.

Three electronic databases [MEDLINE, EMBASE and the Cumulative Index to Nursing and Allied Health Literature
(CINAHL)] were searched using a structured electronic search strategy (see Appendix 8 for an example used for
MEDLINE). The electronic search strategies, specific for each database, combined relevant index and free-text
terms for NBS with the Centre for Reviews and Dissemination (CRD)’s economic evaluation search filter.155

The electronic searches were supplemented by examining the reference lists of each identified study and by
carrying out a keyword search of the NHS Economic Evaluation Database (NHS EED).

Three independent reviewers screened the identified titles and abstracts for inclusion in the review according
to the following criteria: the intervention should be a NBSP or relevant screening technology offered to a
population of neonates, infants or children; the study should be a full economic evaluation (cost-effectiveness
analysis; cost–utility or cost–benefit analysis); and the study should be published in English and available
as a full text. Two reviewers extracted the data from each included study using a structured data collection
form based on the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) checklist.156

Specifically, data on the valuation of the cost of information provision and the valuation of benefits were
extracted. The results were tabulated and summarised as part of a narrative synthesis.

Existing economic evaluations
In total, 22 economic evaluations were included in the review, of which 10 evaluated screening technologies
used in NBSPs43,57,119,137,138,157–162 and 12 evaluated NBSPs.42,121,122,139,163–170 Figure 8 summarises the study
selection process. Nineteen were model-based economic evaluations (NBSPs, n = 10; screening
technologies, n = 9).

Two types of technology were evaluated in the 10 economic evaluations of screening technologies
(see Appendix 5): the Guthrie method157 and MS/MS.43,57,119,137,138,158–162 Shamshiri et al.157 compared the
Guthrie method with no screening from the Iranian health service perspective. Iran has a voluntary NBSP
with the exception of screening for CHT. Nine studies evaluated MS/MS and three of these studies used
no screening as the relevant comparator137,158,159 but did not justify the choice of comparator. Four studies
compared new MS/MS with existing technologies.43,52,138,160 Tran et al.162 compared MS/MS screening with
clinical diagnosis. The study by Schoen et al.161 did not clearly specify a comparator but it can be inferred
that no screening was used.

The review identified a relatively low number of published economic evaluations of NBSP (n = 12), given
the extent of national screening programmes on a global basis (see Appendix 7). Five of the studies
compared the NBSP with no screening.122,163–166 The remaining seven studies compared screening with
existing strategies.42,121,139,167–170
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Seven studies discussed the implications of using screening strategies such as universal or targeted
strategies.121,163–165,168–170 Three studies focused on expanded screening programmes, including additional
screening for MCADD,42,139,167 and two studies reported screening strategies specifically for CF122

and MCADD.166

Around half of the identified studies focused on understanding the economic impact of newborn
screening as a national programme. Of these studies, half were based in countries that all require parental
consent prior to performing a NBS test (Australia, France and the Netherlands). Table 18 shows the
content of existing national NBSPs.

Existing evidence on the costs of information provision
The need for parental consent infers a requirement for a clear mechanism of information provision to be built
into a national NBSP. This need for information provision will have associated resource use implications.

Two studies explicitly mentioned the omission of the cost of information provision in their evaluation of a
NBSP. Hamers and Rumeau-Pichon’s167 economic evaluation of universal screening for MCADD in France
included the start-up costs of the programme but excluded the costs of ‘producing information and
education materials’. No justification for this omission was given. Van den Akker-van Marle et al.169

Potentially relevant studies 
identified via electronic searching

(n = 2092)
Last search run 20 November 2014

Potentially relevant papers
(n = 1768)

Full studies reviewed
(n = 45)

Studies included
(n = 22)

Relevant NBS
 programme studies

(n = 12)

Relevant NBS 
technology studies

(n = 10)

Duplicates removed 
electronically and manually

(n = 324)

Further papers excluded as 
not full economic evaluations

(n = 23)

Titles and abstracts
excluded because not an 

economic evaluation, not in 
context of NBS, not published 

in English
(n = 1723)

FIGURE 8 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of search
results.
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TABLE 18 Conditions screened for in countries that have produced an economic evaluation of NBSP or
screening technologies

Country Region/state/territory Current conditions screened (2015) Source

Australia New South Wales PKU, CHT, CF, galactosaemia and a
range of aminoacidopathies, organic
acidaemias and fatty acid oxidation
defects

Norman et al.160

Western Australia PKU, CHT, CF, galactosaemia and a
range of aminoacidopathies, organic
acidaemias and fatty acid oxidation
defects

Geelhoed et al.121

Canada Nova Scotia PKU, CHT, CF, MCADD, MSUD, SCD,
GA1, IVA, LCHAD, very long-chain
acyl-CoA dehydrogenase deficiency
and four other conditions

Tran et al.162

Ontario PKU, CHT, CF, galactosaemia,
MCADD, MSUD, SCD, GA1, HCU, IVA
and 16 other conditions

Cipriano et al.138

Iran Whole country CHT Shamshiri et al.157

France Whole country PKU, CHT, CF, SCD, CAH and MCADD Hamers and Rumeau-Pichon167

Netherlands Whole country PKU, CHT, CF, galactomsaemia, SCD,
CAH, GA1, MCADD, HCU, IVA and six
other conditions

Lanting et al.,168 van den Akker-van
Marle et al.,169 van der Hilst et al.,166

Wildhagen et al.122

UK Whole country PKU, CHT, CF, SCD, MCADD, MSUD,
GA1, IVA and HCU

Pollitt et al.,43 Pandor et al.119

USA Alaska PKU, CHT, CF, CAH, SCD, MSUD,
MCADD, GAI, IVA, LCHAD and 36
other conditions

Gessner et al.164

California PKU, CHT, CF, CAH, SCD, MSUD,
MCADD, GAI, IVA, HCU and 47 other
conditions

Feuchtbaum and Cunningham,158

Schoen et al.161

Indiana PKU, CHT, CF, CAH, SCD, MSUD,
MCADD, GA1, IVA, LCHAD and 40
other conditions

Carroll and Downs163

Kentucky PKU, CHT, CF, CAH, SCD, MSUD,
MCADD, GA1, IVA, LCHAD and 42
other conditions

Wells et al.170

Pennsylvania PKU, CHT, CF, CAH, SCD, MSUD,
MCADD, GA1, IVA, LCHAD and 23
other conditions

Venditti et al.137

Texas PKU, CHT, CF, CAH, SCD, MSUD,
MCADD, GA1, IVA, LCHAD and 20
other conditions

Tiwana et al.139

Wisconsin PKU, CHT, CF, CAH, SCD, MSUD,
HCU, galactosaemia, severe combined
immune deficiency, argininosuccinic
aciduria and 34 other conditions

Insinga et al.159

CAH, congenital adrenal hyperplasia; LCHAD, long-chain 3-hydroxyacyl-CoA dehydrogenase deficiency.
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explained that they did not include information provision in their model of the cost-effectiveness of
differing methods of screening for CF because the assumed cost of updating the information leaflet would
be insignificant.

Three studies (two on NBSPs,121,122 one on screening technologies118) included an estimate of the cost of
information provision in their analyses. Two of these studies were model-based evaluations118,122 whereas
the other was based on a retrospective cohort of newborn children.121 Costs were developed from a range
of sources including cost data from existing programmes, the cost of information provision in similar
health-care programmes (e.g. information provision for prenatal or antenatal screening) and the estimated
time for a consultation with a midwife.

All three studies used different assumptions and methods to estimate the cost of information provision.
In the UK-based analysis, Pandor et al.119 included a unit cost of £0.30 (2001 prices) per baby screened to
account for the extra (incremental) time taken by a midwife to explain the test, although the actual length
of additional time was not specified. This cost was identified through a consultation with a midwife.
The evaluation conducted by Geelhoed et al.,121 based in Western Australia, included a cost for the
15 minutes per child that a nurse would spend providing information about the test. An individual figure
for the cost of providing information was not given but it can be calculated by dividing the total cost of
nursing input in the sample (AU$326,875) by the number of babies seen (25,000) and multiplying this by
the proportion of nurse time spent giving information (0.5), resulting in a value of AU$6.54 (2001 prices)
per child screened. Wildhagen et al.,122 based in the Netherlands, evaluated a CF NBSP but calculated the
cost of information provision by using the mass media costs of information provision for a breast cancer
screening programme.124 The analysis assumed that the relative cost of providing a NBSP compared
with a breast cancer screening programme would be reduced by 40% to account for the greater ease
of introducing NBS into clinical practice. The final value included in the analysis was £136,956.60
(1996 prices), which was then combined with the cost of providing information at the individual level
(assumed to be £1.19). This resulted in a cost of information of £2.13 (1996 prices) per child screened.

Existing evidence on the harms of information provision
Two of the studies in this review43,161 made a link between the level of information that a parent had received
about NBS and the magnitude of the anxiety that they would experience on receipt of a false-positive result.
These studies argued that the more information a parent was given about screening, the lower the level
of anxiety they would experience on receipt of a false-positive result. However, these studies did not quantify
the impact of information provision on anxiety levels following a false-positive result.

Four studies included valuations of the impact of parental anxiety. Prosser et al.135 used the time trade-off
approach and showed that, on average, parents were willing to give up 1 week of their life to not receive
a false-positive result, which yielded a utility estimate of 0.003 for a health-related quality of life loss.
Prosser et al.42 then used this estimate in a model-based analysis of MCADD in a NBSP but found that the
resulting 0.0005 quality-adjusted life-years (QALYs) lost from false-positive results had no significant impact
on the relative cost-effectiveness. In absolute terms, including the anxiety costs raised the incremental
cost-effectiveness ratio (ICER) by £50 per QALY. In a cost-effectiveness analysis of NBS for MCADD by
Venditti et al.,137 in the absence of finding a relevant disutility value for anxiety from a false-positive
result, they used a value (0.03) based on the anxiety that oncology patients experience when receiving a
false-positive result. This value was varied between 0.01 and 0.03 in sensitivity analysis, which resulted in a
QALY loss of between 0.0025 and 0.0075, which again did not significantly affect the results. Two
subsequent studies also used the disutility value of 0.03 used by Venditti et al.137 In an economic analysis of
an expanded NBSP, the authors allowed the effect of parental anxiety to vary from a disutility of 0.01 to a
value of 0.05 (a QALY loss of 0.0125).138 This study did not report the impact of including this disutility on the
relative cost-effectiveness of the expanded NBSP. In a study by Cipriano et al.,138 based in Canada, including
a disutility for parental anxiety appeared to have a significant impact on the relative cost-effectiveness
of expanding a NBSP.138 Including the disutility value caused the intervention to not be cost-effectiveness
when 15 conditions were included in the NBSP.
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Pandor et al.119,171 did not include an explicit value to quantify the impact of this ‘harm’ in their model even
though the study described the need to provide information to reduce the anxiety that parents feel on
the receipt of a false-positive result. The authors justified this omission by stating that any psychological
disbenefits caused by screening would be far outweighed by the improvement in quality of life for children
that a screening programme would bring. Two studies assumed that the disutility associated with parental
anxiety would be negligible and so omitted this parameter from their model. Geelhoed et al.121 suggested
that only five children had received a false-positive result in Western Australia in 2001 and this meant that
the total ‘negative benefit’ of the screening programme would be small. Hamers and Rumeau-Pichon167

also excluded anxiety because of its negligible potential impact and cited papers from the USA which
suggested that parents had a high tolerance for false-positive results and that including them in a model
made no significant difference to the outcome.

Existing evidence on the costs of imperfect information
One study161 mentioned costs related to the impact of imperfect information, specifically in reference to
false-positive results and when part of the resulting anxiety could possibly be attributed to a lack of
understanding. Schoen et al.161 identified that, although false-positive results could cause increased parental
anxiety, such results could also lead to ‘a cascade of costly clinical events, including emergency department
visits, hospital admissions, additional definitive laboratory studies, and use of on-call medical personnel’.
It was not possible to identify the actual increase in the resources used caused by this assumption.

Summary
This review has systematically identified if, and how, published economic evaluations took account of
information provision within NBSP and related screening technologies. There is limited evidence in the
literature as to the impact of information provision on the health-care costs and on the users of NBSP,
the parents of newborn children.

Decision problem

The objective of this study was to begin to quantify the potential impact of different modes of information
provision as part of a national NBSP and understand the key drivers of relative cost-effectiveness. Table 19
describes the decision problem addressed by this study and the key design criteria for the economic evaluation.

Methods

This study used decision-analytic modelling methods to conduct an early economic evaluation comparing
alternative modes of information provision in a national NBSP.

Model conceptualisation
The first stage in structuring the decision-analytic model that formed the basis for the economic evaluation was
to conceptualise how the proposed modes of information provision and comparator with subsequent events
should be represented. The challenge when conceptualising a decision-analytic model is to make it sufficiently
complex to capture the relevant screening and treatment pathways but also to maintain a level of simplicity to
allow the model to be populated with data. This process is called model conceptualisation and was completed in
line with published recommendations.172 Several important decisions and assumptions were made during the
model conceptualisation process. The decisions were made with input from the scientific advisory board and
members of the research team. The key decisions and assumptions made are described in the following sections.

Study perspective
The model-based economic evaluation assumed the perspective of NHS England, which provides the
current mode of information provision as part of the NBSP in England. NHS Wales and NHS Scotland have
their own approach to information provision in the NBSP.
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Time horizon
A number of alternative time horizons were possible. This study chose to focus on the time from when
the baby is conceived up to and including the point at which the final result from the NBSP is returned.
The focus on events occurring within this time horizon was used as the objective of this study was to
understand the key drivers of the relative cost-effectiveness of information provision rather than the impact
of the NBSP. A definitive study that wanted to understand if, and how, information provision affected the
relative cost-effectiveness of a NBSP would ideally assume a lifetime horizon of the baby.

Study population
Three types of individuals are potentially affected by a NBSP: the baby, the mother and the ‘family’ unit.
This study assumed that the relevant study population was made up of mothers expecting a baby in
England. The ‘family’ unit would have included the view of the birth father or a person acting in the
position of ‘father’ and in some cases may extend to the wider family. There is substantial evidence from
published studies and the findings of this study that it is the mother who is the primary decision-maker
when deciding whether or not the baby should participate in the NBSP, which was why this focus was
taken. The majority of published economic evaluations of NBSP all use the baby as the relevant study
population. However, the baby is clearly not a decision-maker receiving information about the NBSP and
so was not the relevant study population for this study. The size of the relevant population of mothers was
informed by the number of live births in England.

Mode of information provision
Two new modes of information provision were proposed: personalised information provision and universal
information provision. These potential new modes of information provision were informed by the findings
from Chapters 3 and Chapter 5. Both modes would involve providing information on 11 elements of the
NBSP, as described in Chapter 5.

TABLE 19 Decision problem and key design criteria for the economic analysis

Key design criteria Description

Decision problem What are the key drivers of the incremental costs and benefits of example modes of
information provision used in a national NBSP including nine conditions?

Interventions The personalised information provision approach involves offering mothers a choice of
how they receive information

The universal information provision approach involves offering information to all mothers
in the same way

Mothers receiving information in both of the new modes of information provision are
assumed to receive all 11 types of information recommended as part of the NBSP

Comparators The current ‘recommended’ information provision approach was assumed to follow
published guidelines and mothers were assumed to receive all 11 types of information
about NBS

The current ‘actual’ information provision approach was informed by the findings from
the observation study (see Chapter 4)

Model type Decision tree

Population Mothers of newborn babies in England

Setting Health-care services

Time horizon From conception of the baby to the point at which the result from the NBSP is provided

Costs National currency (£) at 2015 prices

Benefits QALYs in 1 year

Discounting Not appropriate given the time horizon of the analysis

Cost-effectiveness threshold NICE UK-recommended threshold of £20,000 per QALY gained
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The personalised information provision approach involves offering mothers a choice of how they receive
information. Information can be provided by face-to-face discussions with a midwife (discussion based) or
by providing written information in the form of leaflets, websites and smartphone apps (written materials).
If discussion-based information is chosen, the mother would have a face-to-face discussion with a midwife
and be provided with a leaflet late in pregnancy. The mother could also receive information face-to-face in
a group appointment late in pregnancy. If written materials were selected the mother would receive a
leaflet, which would also signpost the mother to information available on the internet and on smartphone
apps. The mother would also be given the opportunity to request a face-to-face discussion with a midwife
about the NBSP at a later point in the pregnancy. Mothers receiving information through both approaches
would also receive a brief reminder about the NBSP after the baby was born.

The universal information provision approach involves offering information to all mothers in the same way.
Information is provided through an individual face-to-face discussion with a midwife late in pregnancy,
with the midwife also providing a leaflet about screening. In this approach, some information can also be
received in group appointments and all mothers also receive a brief reminder about the NBSP after the
baby is born.

Comparator
Two approaches to current practice were used as comparators to reflect current ‘recommended’
approaches to information provision115 and the current ‘actual’ approach to information provision used in
the NBSP (see Chapter 4).

The current recommended approach to information provision was assumed to involve a mother being
offered a leaflet early in pregnancy followed by an individual face-to-face discussion with a midwife late in
pregnancy. The mother would then receive information in another discussion with the midwife on day 3
after the baby is born. Mothers who received the current ‘recommended’ information approach were
assumed to receive all 11 types of information about NBSP, as described in Chapter 5.

The current actual approach to information provision was informed by the findings from the observation
study (see Chapter 4). This approach was assumed to involve a mother being offered a leaflet early in
pregnancy. It was then assumed that a proportion of mothers receive information in an individual face-to-face
discussion with a midwife late in pregnancy. Regardless of whether the mother had received information late
in pregnancy, a proportion of mothers would then be offered information in a face-to-face discussion with
the midwife on day 3 after the birth of the baby and the remainder of mothers would receive the information
in a face-to-face discussion with the midwife on day 5 after the birth of the baby.

Taking account of conditions included in the newborn screening programme
The current national NBSP includes nine conditions: PKU, CHT, CF, SCD, MCADD, MSUD, GA1, IVA and
HCU (see Table 18). This study assumed that the same information provision model would be used for all
of these nine conditions up until the point at which the first result from the NBSP is known. If a positive
result is identified for four selected conditions (MCADD, MSUD, GA1 or IVA) then it becomes a matter of
urgency to conduct a confirmatory screening test and the situation is labelled ‘urgent’ and an associated
process of events is put in place by the health-care system. At this point a significant effort is made to
contact the mother/parents of the newborn baby as it is imperative that the diagnosis is confirmed and
treatment started. In this study, we represented this urgent situation by including a pathway representing
the need for an urgent response following the first analysis of the bloodspot in the NBSP.

This model does not explicitly account for the anxiety caused by the receipt of a carrier result for CF or
SCD. This is because parents experiencing these results were excluded from study 2 and so parents’ views
about receiving carrier status information are omitted. However, it is likely that the anxiety caused by
receiving a CF or SCD carrier result is captured in the sensitivity analysis.
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Taking account of events following a screening result
This study focused on identifying the impact of alternative modes of information provision up until the point
at which the result from the screening programme is confirmed. The next event that will occur is dependent
on whether or not a positive or a negative screening result is reported. If a negative result is returned, this
effectively signals the end of the use of health-care resources. However, if a positive result is returned then
the baby will be referred to the relevant service for a formal diagnosis of the identified inherited condition.
Although not within the scope of this study, it is necessary to consider this when conceptualising the model
because, in theory, this model could be ‘bolted-on’ to a subsequent model that aimed to quantify the
incremental costs and benefits of a screening programme for that specific named condition within the
screening panel.

Modelling methods

A decision tree was chosen to create the mathematical representation of the decision-analytic model
structure. In accordance with the recommendations of Brennan et al.,173 a decision tree was the most
suitable type of model as this was an early economic analysis that aimed to capture a linear pathway of
information provision in a large population of mothers. The model structure was developed using an
iterative process with input from the research team and members of the scientific advisory board.

Populating the model
‘Populating the model’ refers to the process of selecting values for all of the parameters defined in the
decision-analytic model. Parameter values were drawn from a range of sources including the midwife
survey (see Chapter 4), the midwife observation study (see Chapter 4), a systematic review of the NBS
literature and consultation with experts. Appendix 9 provides a summary of all of the model input
parameters and values. The process of populating the model is described for each parameter in turn in the
following sections.

Probabilities
The values for the probability input parameters for the current actual information provision approach were
derived from the midwife survey reported in Chapter 4. There were no probabilistic events associated with
the current recommended information provision pathway.

For both the proposed universal information provision approach and the personalised information provision
approach a probabilistic event was included to capture whether or not the mother opted to receive
information in a group appointment. As there were no data to populate this parameter, in the base-case
analysis it was assumed that the mother would not have access to such classes and so the probability was
set at zero. Including this probability in the model structure meant that the impact of this assumption
could be explored in the one-way sensitivity analysis.

The personalised information provision approach included a probability event to capture whether or not
the information was provided using a discussion-based or a materials-based approach. In the base-case
analysis it was assumed that the population would be evenly split in terms of choosing one of these
options and the probability input parameter was set to 0.50; this was changed in the one-way sensitivity
analysis. In the base-case analysis the probability that a mother who accessed the materials-based
approach would then later request a discussion-based approach was set to zero.

The values for the probabilities included in the post-screening tree were taken from relevant NBSP literature.
The probability of a repeat sample being required was set at 0.044, representing an unweighted mean of the
reported annual repeat rates for each geographical region in England.174 The probability of receiving a
true-positive result was established from the incidence estimates reported in the study by Pandor et al.119

The probability of receiving a false-negative result was set at zero. The probability of parents receiving a
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positive result for an ‘urgent’ condition was estimated by calculating the proportion of children diagnosed
with MCADD, MSUD, GA1 or IVA compared with the total number of children diagnosed post screening.

The model also captured whether or not a mother’s capability of making an informed decision would be
affected by the mode of information provision by including an event to represent either decision-making
that was unaffected or decision-making that was affected. In the base-case analysis this chance event was
assumed to be relevant only for the two current modes of information provision. In the base-case analysis,
the value for the probability of affected decision-making was set to zero for each of the proposed new
modes of information provision.

Resource use and costs
All estimates for resource use and costs were informed by the costing study reported in Chapter 4. The
approach taken to calculate the resource use and costs for the current actual information provision pathway
is described in Chapter 4. The results of the costing study were also used to inform resource use for new
approaches to information provision and the current recommended approach. For these approaches it was
assumed that a mother would receive 11 pieces of information, as described in Chapter 5, at a unit cost of
£0.46 (see Chapter 4). This equated to a cost of £5.05. The cost of signposting the mother to use the
internet and app-based information was estimated to equate to the cost of providing one piece of
information. The cost of a group appointment was calculated by assuming that there would be six mothers
in each group and dividing the time that it would take to provide an individual discussion (6.05 minutes) by
six. If a midwife provided a brief reminder about screening this was assumed to take 1 minute, which was
taken from the observation study (see Chapter 4).

Additional use of resources was required if a midwife had to obtain a second bloodspot sample for
analysis. This resource use was informed by the observation study (see Chapter 4) and was estimated from
the cost of travelling back to the parents’ home (£13.36) and the cost of providing all 11 pieces of NBSP
information (£5.05).

It was also assumed that additional health-care resource use in the form of visits to a general practitioner
(GP) would be incurred if the mother received a false-positive result and her decision-making was affected
because she had received one of the current approaches to information provision. For the pathway in
which a false-positive result was returned for a condition that required urgent attention, an additional visit
to the GP was assumed as the timescale for conducting a repeat sample would not allow time for more
visits. Two visits to a GP were assumed to be incurred in the pathway for non-urgent conditions and
confirmed negative results. The cost of a GP visit was obtained from Curtis.116

Consequences
The consequence of receiving each information provision model was captured using QALYs over 1 year.
This required the identification of a utility value for each pathway in the model. Published preference
weights for the health status of a woman aged between 18 and 44 years were used for the utility value
(0.91) attached to all of the pathways.175

The systematic review of published economic evaluations of NBSP (see earlier in this chapter) was used to
inform the disutility value associated with receiving a false-positive result in the pathway representing
current practice. Four studies were identified in the systematic review that included a utility decrement for
parents whose child had received a false-positive result.42,137–139 These disutility values ranged between
0.01 and 0.05. In this model, the mean of the reported published values (0.018) was used for the utility
decrement in the base-case analysis. This utility decrement was assumed to last for 3 months in accordance
with the assumptions made in the published studies. The utility decrement, and the duration of the harm,
were changed in the one-way sensitivity analysis.
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Data analysis

A base-case analysis was used to calculate the total expected costs and QALYs for each mode of
information provision received by a mother. All costs and QALYs were discounted at a rate of 0% as the
time from birth to the return of screening results is < 1 year.

A full incremental analysis was planned that would involve, first, calculating the total costs and QALYs for
each intervention and then putting the interventions in order of expected QALYs. Each intervention would
then be compared with the next best alternative in terms of the order inferred by the expected QALYs. In
practice, however, the expected QALYs for each intervention, other than current actual practice approach,
were estimated to be the same. This meant that a full incremental analysis was not appropriate and each
intervention was compared with current actual practice using the formula shown in Equation 1.

ICER =
(C2−C1)

(QALY 2−QALY 1)
, (1)

where QALY2 is the total expected QALYs for the new intervention and QALY1 is the total expected QALYs
for current actual practice and C2 and C1 are the respective total expected costs.

One-way sensitivity analysis
One-way sensitivity analyses, in which a single parameter is systematically varied over a predefined range
of values, were used to explore the key drivers of relative cost-effectiveness. The parameters selected for
inclusion in the one-way sensitivity analyses were:

l the proportion of parents receiving information in the personalised, universal or current recommended
strategies whose decision-making was affected as a consequence of the information provision

l the utility decrement for parents receiving a false-positive result in the current actual practice arm
l the duration of the quality of life decrement for parents receiving a false-positive result
l the proportion of parents choosing to receive information in a discussion-based format rather than

materials-based information in the personalised information provision approach
l the proportion of parents receiving information in group appointments in the personalised and

universal information provision pathways
l the proportion of parents in the materials-based information arm of the personalised practice pathway

who then requested additional information in a discussion-based format.

Probabilistic sensitivity analysis
To account for uncertainty in the values of multiple parameters simultaneously, a probabilistic sensitivity
analysis (PSA) was conducted. In the PSA, ranges and distributions were assigned to selected model input
parameters (see Appendix 9). Monte Carlo simulation was then used to rerun the analysis over 10,000 times
using the values drawn from the predefined ranges and the distributions of the model input parameters.
The ranges and distributions for resource use parameter values were obtained from the survey and
observation study (see Chapter 4). A hypothetical distribution of disutility values was generated using nine
example utility values and by creating a gamma distribution. Distributions were also added to the proportion
of mothers attending group appointments, using a wide range of values, as it was assumed that this
parameter would vary substantially and might have an impact on the model results.

Value of future research
To quantify the potential value of future research, the expected value of perfect information (EVPI) was
calculated using the results of the PSA.176 Calculating the EVPI provides an estimate of the value of
research that would eliminate all uncertainty associated with selected inputs for parameter values in the
model. The EVPI analysis involves calculating the difference in the net benefit achieved by choosing the
‘optimal’ intervention, as defined by the expected net benefit, compared with selecting another
intervention for each run of the PSA. The EVPI is dependent on the assumed duration of the effective
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lifetime of the intervention. This study estimated the EVPI for five example lifetimes for the information
provision approach (between 1 year and 5 years). The population EVPI was estimated by assuming a
eligible population of mothers, based on 2014 data on the number of live births in England.118

Results

This section presents the results of the base-case analysis, the one-way sensitivity analysis for each
predefined parameter included in the decision-analytic model, the PSA and the EVPI analysis.

Base-case analysis
Table 20 shows the results of the base-case analysis for a population of 661,496 mothers, which is
consistent with the number of lives births in England in 2014.118 The mode of information provision with
the lowest total expected cost (£12,269,487) was personalised information. Universal information provided
in the recommended way was slightly more expensive (£13,635,077) because of the increase in the
quantity of information provided in individual discussions. Information provided as per current guidelines
was the most expensive because of the repetition of all information late in pregnancy as well as after the
baby is born. The expected QALYs accrued for each of the new modes of information provision and current
recommended practice were assumed to be the same as the same proportion of mothers would have their
decision-making affected by the different approaches. Personalised information and universal information
dominated current actual practice as they were less expensive and provided more QALYs. This finding
would hold only if these modes of information provision completely prevented mothers from having their
decision-making affected by raised anxiety levels. Current recommended practice was more expensive than
current actual practice and resulted in a gain in QALYs and, with an ICER of £3272 per QALY gained, would
be deemed a cost-effective use of resources, given the NICE WTP threshold of £20,000 per QALY.

One-way sensitivity analysis
Table 21 shows the results of the one-way sensitivity analysis. The only model input parameter that affected
the relative cost-effectiveness of the different modes of information provision was the assumption about
how many mothers would have their decision-making affected because of raised anxiety levels. If > 46%
of mothers receiving information in the current recommended practice arm had their decision-making
affected then this mode of information provision was no longer cost-effective. Increases in the proportion of
mothers having their decision-making affected decreased the relative cost-effectiveness of the universal and
personalised information provision strategies but they continued to have ICERs below the WTP threshold of
£20,000 per QALY up until the point at which all mothers had their decision-making affected.

Changes in the proportion of parents receiving information in group appointments in the personalised and
universal strategy arms had virtually no impact on the relative cost-effectiveness of these approaches.

TABLE 20 Base-case analysis results: population of mothers in England

Pathway
Expected
QALYs

Expected
cost (£)

Incremental
QALYsa

Incremental
cost (£)a ICER (£)a

Current actual practice 604,254 15,987,415 Not appropriate

Current recommended
practice

604,387 16,421,935 133 434,519 3272

Universal practice 604,387 13,635,077 133 –2,352,340 Dominates current
practice

Personalised practice 604,387 12,269,487 133 –3,717,930 Dominates current
practice

a Compared with current practice.
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Similarly, the proportion of patients choosing discussion-based information to begin with, or after receiving
written materials, in the personalised strategy arm had very little impact on relative cost-effectiveness. This
lack of impact was because the cost element of these strategies, as well as that of current recommended
practice, was dominated by the cost of GP appointments. These additional anxiety-related health-care costs
meant that changes in the QALY impact of false-positives had little impact on the results, suggesting that
the true value of improved decision-making may lie in reducing unnecessary health-care resource use.

Probabilistic sensitivity analysis
The strategy of providing personalised information to parents had the highest probability of being cost-
effective across all potential threshold values of additional cost per QALY gained. However, the probability
of cost-effectiveness peaked at < 45%, indicating that there was a significant amount of uncertainty in the
results. Universal information provision had the second highest probability of being cost-effective at WTP
thresholds between £20,000 and £30,000 per QALY, followed by current actual practice and current
recommended practice (Figure 9).

TABLE 21 One-way sensitivity analysis results

Scenario Values

ICER (£) vs. current practicea

Current
recommended
practice

Universal
practice

Personalised
practice

Proportion of parents with affected decision-making 1.00 Infinity Infinity Infinity

0.75 98,413 14,620 –26,512

0.50 35,035 –6936 –27,502

0.25 13,860 –14,121 –27,832

Impact of anxiety on quality of life 0.01 5972 –32,328 –51,095

0.05 1194 –6466 –10,219

Duration of utility decrement for anxiety 2 weeks 21,269 –115,141 –181,984

1 year 818 –4429 –6999

Proportion of parents receiving information in group
appointments in the personalised and universal practice arms

1.00 3272 –13,524 –25,903

0.75 3272 –14,572 –26,426

0.50 3272 –15,619 –26,950

0.25 3272 –16,667 –27,474

Proportion of parents choosing individual discussion in the
personalised practice arm

1.00 3272 –17,713 –17,714

0.75 3272 –17,713 –22,856

0.25 3272 –17,713 –33,139

0.00 3272 –17,713 –38,281

Proportion of parents choosing written materials and also
discussion-based information in the personalised practice arm

1.00 3272 –17,713 –15,429

0.75 3272 –17,713 –18,571

0.50 3272 –17,713 –21,713

0.25 3272 –17,713 –24,855

a All negative ICERs indicate dominating strategies in which the intervention has a lower expected cost and higher
expected benefit than the comparator.
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Value of future research
Table 22 shows the value of additional research that would remove all uncertainty using the stated
assumptions for the model input parameters. Given the rapidly changing make-up of the UK NBSP, the
EVPI results are shown for different assumptions about the duration for which the information provision
mode remains relevant. The high EVPI estimates, assuming a threshold of either £20,000 or £30,000 per
QALY, suggest a high level of uncertainty in the choice of optimal information provision strategy in NBS
and a need for further research.

Discussion

This study aimed to identify the key drivers of the relative cost-effectiveness of different modes of information
provision compared with current actual practice for a national NBSP. The proposed new modes of information
provision were informed by the findings from qualitative semistructured face-to-face interviews (see Chapter 3)
and a stated preference survey (see Chapter 5). Current ‘actual’ practice was defined as involving the resource
use identified in an observation study (see Chapter 4). It is important to note that the absolute values for and
relative ordering of the intervention and comparator strategies should be interpreted with caution as the
population of the model-based cost-effectiveness analysis was challenging owing to a paucity of robust data
for many of the input parameters. With the data available and assumptions made, in the base-case analysis,
using a personalised or universal approach to information provision dominated current ‘actual’ practice.
Current ‘recommended’ practice was estimated to have an ICER well below the threshold of £20,000 per
QALY. The relative cost-effectiveness of these three approaches was driven by the assumed effect of removing
unnecessary GP visits following a positive first test result and subsequently avoiding anxiety that would cause
decision-making to be negatively affected. The analysis suggested that a personalised approach to information
provision would be the least expensive option. The lower cost of this approach was driven by the significantly
lower number of resources required to provide information (the use of leaflets, the internet or smartphone
apps rather than all parents having an individual face-to-face discussion with a midwife). Even factoring in an
assumption that, on some occasions, a proportion of mothers may later ask for a discussion with the midwife,
this personalised approach proved to be a potentially cost-effective option. However, introducing this option
into practice would require a mechanism for identifying which mothers would prefer a discussion-based
approach to information provision and which would prefer the provision of written material.

TABLE 22 Value of information analysis results

Value of information parameter

Cost per QALY threshold

£20,000 £30,000

Individual EVPI (£)

EVPI per parent 2.67 3.52

Population EVPI (£)a

Time horizon of information mode (years)

1 1,764,616 2,330,326

2 3,469,559 4,581,849

3 5,116,847 6,757,233

4 6,708,430 8,859,053

5 8,246,191 10,889,798

a Assuming a relevant parent population of 661,496.

DOI: 10.3310/hta21550 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 55

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Ulph et al. under the terms of a commissioning contract issued by the Secretary of State for Health.
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to: NIHR
Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton
SO16 7NS, UK.

107



The lack of data to populate this model-based cost-effectiveness analysis resulted in substantial uncertainty
surrounding the decision about which strategy would be the most cost-effective if introduced into practice.
The EVPI analysis confirmed this uncertainty by suggesting that future research is required to improve
the parameter estimates. Taking account of the one-way sensitivity analysis, it is likely that a key area of
uncertainty is in quantifying the extent of decision-making affected by an initial positive test result. There
are three elements to this uncertainty: how many mothers would have their decision-making affected in a
negative manner; what is the value of the assumed utility decrement associated with the resulting anxiety
levels and for how long should it be applied; and what additional level of resource use should be assumed
before a final confirmatory test result is received.

This analysis assumed that the impact of information provision would primarily be on the mother.
A key consideration for future research is how the approach taken in this model-based cost-effectiveness
analysis, which assumed the mother’s perspective, can be combined with existing economic analyses that
have quantified the impact of NBS on the health of the baby. In theory, the model structure proposed in
this study could be put in front of a subsequent model that captures the impact of screening for any of the
nine conditions currently in the NBSP (or more if the programme is expanded). However, this would mean
that a future analysis would have to consider how to combine the impact of the NBSP on two populations,
mothers and their babies.

Conclusion

This model-based cost-effectiveness analysis developed potential pathways for four modes of information
provision in a national NBSP. The key driver of the relative cost-effectiveness of the different modes of
information provision was how effective each approach would be in allaying anxiety potentially caused by
mothers being poorly informed and hence making inappropriate decisions. Using an effective information
provision strategy could avoid the unnecessary use of health-care resources and/or reduce the negative
impact on the anxiety levels of the individual caring for a newborn. There was insufficient evidence to
inform the values assumed in this model-based cost-effectiveness analysis. Future research is required to
improve the robustness of key model inputs and considerable investment in future research would be
valuable to inform which mode of information provision for NBSP is the best use of NHS resources.
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Chapter 7 Study 6: stakeholder consultation

Study objectives

l To explore providers’ and users’ views on the study suggestions, focusing on acceptability, broader
impact, effectiveness, efficiency and parent understanding.

l To establish how generalisable the study findings are across conditions screened for in NBS in England.

Introduction

There are recognised gaps in the research regarding the effectiveness of NBS information provision, including
the provision of information antenatally;100 optimal communication during follow-up testing33 and for conveying
carrier results;34,101 the effectiveness of alternative communication models;101,102 and parents’ views.34,101 Thus, this
study focused on a need to develop the evidence base to produce acceptable, efficient and effective models of
NBS communication. Existing research appears to show that the main additional communication resources
required during the NBS pathway are for parents receiving carrier results or false-positive results.34,43 This is
because routine information provision is conducted alongside other activities and so resources are shared across
interventions. However, when carrier or false-positive results are received, an additional visit is required with the
sole purpose of providing additional information. Both were highlighted as important areas requiring further
research with regard to NBS communication.100 There are, however, large enough differences between the
implications and experiences of receiving a carrier result and the implications and experiences of receiving a
false-positive metabolic result to warrant detailed examination of these situations independently. Research
conducted for the NIHR HTA programme has focused on the communication needs and experiences of parents
receiving carrier test results from CF and SCD screening and has provided many findings relevant to this
project.34 Thus, this project focused initially on screening for metabolic diseases and then tested how transferable
the findings were for screening of CF and SCD by inviting relevant stakeholders to participate in the consultation
alongside participants from study 2 (see Chapter 3).

Methods

Design
A qualitative design was employed using focus groups and telephone interviews to validate the team’s
interpretation of the qualitative data and the participants’ views regarding the project’s conclusions and
examine how generalisable suggestions for practice were to wider NBS. This approach has been used
previously177 and follows recommendations of how to test NBS materials.33 This model of modifying
research-based policy recommendations through focus groups with providers and users has been used
previously by the principal investigator when making recommendations about NBSP communication
issues.34 Furthermore, focus groups enabled observation of how the recommendations were discussed and
concerns were negotiated, providing insight into the implicit processes and potential barriers that may
affect the success of alternative models of communication.178 Those who were not available or who did
not want to participate in focus groups were offered the option of taking part in a telephone interview,
thus enabling involvement through group discussion and ‘private’ interviews, in keeping with best practice
in developing guidance.179 Separate focus groups were held for health professionals and parents as the
data gathered earlier in the project suggested that this may allow participants to speak more freely about
their concerns and views.
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Sample
All participants from the interview study (see Chapter 3) were sent an invitation to participate in a focus
group or a telephone interview. Additionally, key stakeholders in the NBSP for CF and SCD and from the
RCM, as well as NBS laboratory directors, were invited to participate to discuss the project findings in
relation to screening for these diseases to determine how transferable the project findings based on
metabolic disorders are to wider NBS.

Procedure
The focus groups were hosted at the University of Manchester, with refreshments provided and travel
expenses covered. Given the volume of findings, the research team split the findings into four key areas
linked to communication and consent: how, when, what and why. Taking each topic in turn, first,
participants were asked to discuss their views and experiences this and then the team provided an overview
of the findings. The content was identical for both the health professional and the parent focus groups, but it
was delivered to parents using a quasi-informal discussion, with the findings presented on sticky notes, and
to health professionals by way of a presentation. A presentation was used for the health professionals as they
are used to receiving information in this way prior to discussion (see Appendix 10). For parents, the verbal
discussion and sticky note approach was adopted to break down the formality of the process and hopefully
reduce the potential perception that the researchers are experts providing information to parents. It also
made abstract concepts concrete by enabling parents to ‘handle’ the suggestions and move them around.
The participants read the sticky notes out to each other rather than the researchers reading them, after which
they were asked to discuss them. This was to try to ensure that participants felt empowered. In the health
professional group a similar pattern was followed whereby health professionals’ views were sought afresh on
topics. This was partly because this group contained new participants, but it also provided a sense of the
participants driving the data. The research team then provided brief presentations around the topics. Within
the presentations any uncertainties or contradictions in the results or any aspects for which clarification of
meaning was sought were highlighted. This focus group ran after the parent focus group and so there was a
further layer to the health professional presentations in which they were shown the written notes from the
parent focus group (see Appendix 11). This is because our existing data set suggested a disconnect
somewhere between health professionals’ and parents’ experiences and it was deemed important to bring
these ‘voices’ into the health professionals’ discussions. There was also an awareness that the service users
may have suggestions that logically sound viable but that health professionals may have service knowledge
which explains why this is not so. Thus, this process sought a way of bringing the data together.

Additionally, participants who were willing to be interviewed by telephone were sent a summary of
the project findings by e-mail (see Appendix 12). A convenient time for a telephone interview was
arranged within 1 week of receiving the project summary. Interviews lasted between 20 and 40 minutes.
Participants provided verbal consent and interviews were audio recorded and transcribed in the same
manner as for the interviews reported in Chapter 3.

Ethics approval
Ethics approval for this study was gained at the same time as approval for the interview study (see Chapter 3)
as the interview participants were invited to participate in this study. Thus, approval for participation of the
health professionals was obtained from the University of Manchester Research Ethics Committee (reference
number 13198) and approval for participation of the parents was obtained from the NHS West Midlands
Edgbaston Research Ethics Committee (reference number 13/WM/0438). R&D approval was gained from
trusts under the same approval as for study 2 (see Chapter 3).

Analysis
Data were analysed using thematic analysis.105 As participants discussed their own experiences again while
reflecting on the project summary, the data were first divided into ‘actual experience’ and ‘experience
wanted’ to make it clear when people were talking about their previous experiences and when they were
talking about how they felt the service should be provided. Actual experience data were added to the data
set for study 2 (see Chapter 3) as the focus of the stakeholder consultation was to examine future models.
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Following a deductive approach, data were further divided into ‘communication’ and ‘choice’ as these
were the central areas of a future service of interest.110 Within these areas codes were created using a
deductive framework of how, when and what. Coding was conducted by FU at the manifest level110 to
maintain a direct link between participants’ expressed views and the findings. An overview of this was
presented to the wider team, with requests for feedback. Analysis ceased once saturation had been
achieved. Negative case analysis180 was conducted rigorously to seek out examples that did not fit the
pattern of results so that the limits of the suggestions could be identified.

Results

In total, 12 health professionals and five parents participated in this study. The health professional sample
consisted of midwives (n = 4), SQAMs (n = 2), a senior representative of the RCM, a NBS laboratory
director, a trust screening co-ordinator, a screening link health visitor and a representative of NBS
screening for CF. The health professionals were located in the north-west, the East Midlands and London,
although some could provide a national perspective given their role. The parent sample included mothers
aged 29–35 years. Two did not speak English as their first language and all were educated to college or
university level. Contextual data are provided in the data identifiers, with ‘i’ denoting interview and ‘fg’
indicating that the participant took part in a focus group. Throughout the presentation of the results, data
excerpts from health professionals and parents are contrasted to highlight areas of convergence and
divergence in views.

Views on the research summary
Although the data relating to actual experiences are not reported in detail here (see Chapter 3), it is
important to note that comments made about the summary of results presented to the parents indicated
that the summary matched their experience or desired experience and views. There was one exception,
a mother who at first could not engage with the idea that screening would be anything other than
mandatory given her experience. In contrast, the comments from the health professionals varied. Many
front-line staff suggested that they did provide the service as per the project recommendations. However,
this did not fit with parent reports or the views of some health professionals involved in working with
parents later in the screening pathway. This anomaly was brought up spontaneously in the health
professional focus group:

What you’re saying [midwife describing her practice] sounds really good, it sounds perfect, really. Yet,
what we’re experiencing at the other end is completely different. And every single parent, and this is
not just one or two parents, the vast majority of them will say, never heard about [name of condition],
didn’t even know it was, didn’t even know you were screening for it. [. . .] a remarkable number get to
a result, and are traumatised by it and say, well nobody ever told me this was gonna happen. So
there’s a disconnect somewhere.

CF screening representative, fg

This triggered the midwives to reflect that, although those participating may provide a very good service,
they were aware of some very poor examples, which were almost exclusively driven by the time pressures
and staff shortages that midwives were working under, driving them to prioritise clinical care over
communication. Another central concern was that of lack of resources, in terms of both trust-level barriers
to accessing translated materials and the lack of interpreters. All of the parents stated that what was
represented in the summary is what they would have liked but did not receive. That some of the practices
are currently part of policy recommendations (i.e. informing parents what conditions are screened for)
suggests that there are still issues with ensuring that all midwives are able to follow standardised guidelines.
This may also be the result of another system-related barrier that health professionals raised, which was the
need to convey ever-increasing amounts of information without increasing the length of appointments.
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Communication model
In line with how the summary was presented to participants, the following analysis is presented within the
areas of what information, how and when.

What
In the summary it was reported that the interview data suggested that the following messages were important:

l the purpose of screening and why it is important
l the names of the conditions being screened
l how the sample will be taken
l whether or not the baby will feel any pain or side effects
l when and how the results will be received
l what has changed (for parents who have been through the screening process with previous children)
l where to get further information
l what will happen to the baby’s bloodspot sample card after screening.

There appeared to be broad agreement from our respondents on the usefulness of these messages.
With regard to differences between health professionals and parents, health professionals discussed the
balance of information and the utility of the different messages – rarity of conditions, condition names,
etc. – whereas parents were more interested in a general raising of awareness and simple messages about
what the implications were if they refused screening and what symptoms to look out for in their child.

The following quotation illustrates what many parents would have liked:

I would have just loved to have known what the heel prick was testing for. Even if it was just a really
brief one-line thing, it would have been really helpful.

Mother, English, second child, PKU result, i

In general, front-line health professionals reported that this was closely aligned with what they covered
now and was in the booklet. However, others, involved in more managerial and training roles, held a view
that practice did not need to be changed, suggesting that they were aware of instances where current
practice did not fit with the recommendations coming from the data:

They’ve just said just the names of conditions being screened for, and that’s probably fair, because I
think at the moment it’s just too much information.

SQAM, i

However, the health professionals’ discussion very much focused on the variation in information needs of
parents, with some questioning the utility of knowing a condition name given the low levels of knowledge in
the population of these conditions. Although there was a recognition that different parents may seek differing
types and levels of information, there did not seem to be much variation in the views of health professionals
dependent on their role, with the exception of the need to prepare parents for carrier status. This was a
central information omission raised by the CF screening representative and supported by the health visitor
(i.e. professionals working with parents after they receive the results of screening) and was not initially seen
as being very important by those providing prescreening information. Although factually correct, there were
also concerns about how useful the message about the rarity of the diseases screened for is for parents.

One health professional raised concerns about ethical practice if communication focused only on the
names of conditions. Of note, she did so while reflecting on her current practice:

I know that they’re incredibly rare, but I don’t feel like I’m getting an informed consent for those four
because all I’m getting consent for is the name not the actual condition.

Community midwife, London, i
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The problem driving such behaviour was seen as information overload, which encompassed both the limits
of training and the ability of midwives to retain information and parents’ ability to receive information.
Both front-line and policy-orientated health professionals felt that, in practice, they had already reached
the point at which the goal of providing complete information was actually so overwhelming those
involved in NBS communication (both the midwife and the parent) that it was rendering information
ineffective even on basic levels:

Historically in this country we were giving information about every condition weren’t we and what
that means whereas that becomes more and more impossible I think as the number of metabolic
conditions that are screened for increases and I think we’ve probably reached that point now with the
expanded programme.

NBS laboratory director, i

However, there was a recognition that parents may need more than the names of the conditions being
screened for and the health professionals went on to suggest a solution:

Perhaps you should say, well, and we screen for a range of metabolic conditions which are serious and
treatable and I think that’s the important thing, isn’t it, that they understand that the criteria that are used
for screening one of them is that that condition is treatable and that their baby is going to benefit really.

NBS laboratory director, i

Of interest, the treatability of the conditions being screened for was one of the key pieces of information
that was missing according to the mother of a child who had experienced receiving a positive NBS result.
In her experience it was not until she met the specialist paediatrician that she heard that the condition was
treatable, which significantly reduced her anxiety levels

. . . she came round in the morning and said, oh, he’s had an abnormal heel prick, after telling us that it
was fine, nothing would come of it, and that we had to go to the hospital on the Tuesday, and that it was
fine because there was a dietary treatment. But then there was no one to talk to. No, she did give us a
mobile number actually of the woman, didn’t she, if we had any questions. But obviously, the first thing
that you do is go on the internet. So we just got ourselves in absolute . . . really upset. And then went to
hospital on the Tuesday first thing in the morning. And then they had another . . . they did his blood test
again and then it was confirmed. And then he was on the diet straightaway. But then when we spoke to
the consultant and everyone was really like, you know, if he starts on the diet now, he’ll be absolutely fine.

#17, mother, child has PKU

But, I do think, at the moment, in the screening tests You and Your Baby booklet, there’s way too
much information on the conditions, I think that could be just condensed to a couple of lines.
Because, for most families, it’s not going to be relevant, and then, with those sorts of, if the baby
has a problem, then that’s the point for more information.

SQAM, i

Thus, again, the need to clarify the goals of the communication, the why in the communication model,
is implicit in these data, as are the issues around using one piece of information for the wide range of parental
information needs. Thus, the focus of fully informing – providing all information on a topic – may have reached
a point where it is no longer meaningful for some parents, nor effective. Rather, it runs the risk of being
ineffective in terms of achieving other communication goals, such as preparing parents for the outcomes of
screening. The responses from the health professionals included consideration of which messages were most
important for all parents to appreciate. One of these was the need to be clear about storage of bloodspots:

It’s important to understand that we do store the bloodspots and why we store them because that
might obviate people getting concerned after the event really. Yes, I think all of those are . . . I mean,
I would hope all of those things are covered currently. They should be.

NBS laboratory director, i
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Unfortunately, across the study parents appeared to have little awareness that samples may be stored:

What happens to bloods – yes I don’t know that what happens to the bloodspot sample card after
screening – yes that needs to be elaborated on as well because I have no idea.

Mother, English, pregnant, i

Of note, although this mother was recruited into the ‘pregnant’ sample at the time of the interview, she had
recently become a parent at the time of the stakeholder consultation. She therefore represented parents
with a recent experience of NBS communication. Even though the parent focus group attendees reflected on
the fact that they felt that they had more awareness and understanding of NBS given their participation in
two parts of this research project, they still were shocked when the researcher asked them their views about
storage, stating that they had no idea that this happened. This highlights again how challenging it appears
to be to convey key simple messages about NBS, even though this information is provided in the leaflet:

For me, I’m angry that they are using my kid’s blood without me even knowing. Even though I know
that I will never say no, but doing it almost in a hiding way, it’s not really right. Then you are
regretting that you have given the consent form, or you have the right to say no. Yeah, honesty is just
enormous. It’s like I take something from you without you knowing.

Mother, English, two children, negative result, fg

This mother verbally reported that she was shocked and was visibly upset in the focus group. Her response
highlights how detrimental it could be to the public image of a screening programme and trust if key
pieces of information are not made clear to parents. Furthermore, it highlights the differences in parental
reactions to screening and storage. Although a lot of parents said that they had not felt that they had a
choice about screening and had limited knowledge of the conditions screened for, few parents were angry
that screening per se had been performed (rather, they may have preferred a different communication
experience), whereas, when they became aware that storage of bloodspots may occur following NBS, they
were upset. This highlights how the prioritising of NBS information messages should not necessarily align
with what are medically seen as the most important pieces of information. For example, the storage of
bloodspot samples is not seen as a primary goal of NBS, but it may be one of the most important pieces of
information that parents want to receive in relation to NBS and their role in making decisions about it.

One of the items on the list that was definitely novel was the idea of a screening update tool whereby the
date of birth of previous children could be put into a computer and a document could be generated to
highlight to parents what the changes in screening had been in the interim to ensure that they did not
consent based on information provided for a previous, smaller screening panel. This was in part to address
the issue of health professionals and/or parents assuming that parents were already informed if they had
had a previous pregnancy. This idea was supported by all parents in the focus group and was highlighted
as the most important finding by front-line midwives, who felt that this would also be useful for them.

Early in the focus group the health professionals brought up the need to make it clear to parents that
screening was optional. This was also raised spontaneously in the parent focus group in reaction to an
introduction about NBS provided by the research team that mentioned that screening is optional:

I mean, if, right now, there is a choice, I think it should be . . . parents should be aware of that,
and I don’t think they are.

Mother, English, two children, negative result, fg

Of interest, although the focus group members had differing views on whether or not parents should have
a choice about screening, they agreed on the view that, if NBS policy is that NBS is the parents’ choice, this
must be made explicit. During this discussion parents demonstrated their passion about this and, indeed,
not ensuring that parents were aware of this was seen as breaking their trust in the NHS, showing the
detrimental effect that receiving information about NBS after experiencing the event could have on parents.
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How
The summary stated that:

l rather than everyone receiving the same leaflet, a range of information resources should be available, for
example leaflets, websites, apps and video clips, with parents choosing the format that is best for them

l NBS information provision should be more parent led
l information provision should be modernised using technology, for example apps and websites
l a brief discussion with a midwife is still required to introduce and signpost parents to information

resources
l information overload should be minimised by separating NBS information
l parents’ understanding of information should be checked.

During the interviews participants were asked what was the most important point that they felt had come
from the study; because of time limitations this was inferred from the focus group discussions. Of interest,
all of the data related to the issue of how to provide information, from aligning the mode of information
provision with how people currently obtain information (i.e. on their phones) to drip-feeding, updating,
empowering parents to be active and providing a range of formats to match the diverse needs of the
population. Optimising information provision was a vital part of the study findings for most participants:

I think it’s [the most important point] the information sharing and how we’re going to move forward
to make sure that we do get the information across at the most up to date and in the right format for
the right person.

Senior community midwife, i

Within this response one can unpick the need to improve, the evolving nature of NBS and individual
preferences. Thus, unless one has the ‘how’ sorted, the needs of a NBS communication model cannot be
met. The ability of these approaches to also address the issue discussed earlier about the surfeit of
information was also part of the attraction and this was recognised among parents through to policy-level
participants who did not have a front-line role:

The key thing is that parents want it to be given in a way that’s more digestible and that we need to
try and get on and do it I suppose.

NBS laboratory director, i

I think there was something – I think probably the new technology thing having that available would
have been good [. . .] Then having the information drip fed at multiple points at the beginning, in the
middle and then like you say right at the end would have been better as well.

Mother, English, pregnant sample, i

Although participants supported the need to vary the approaches used to convey NBS information, there
was a desire to ensure that the leaflet format was still available:

I think the information being available in different formats for different people; I think that’s a really
key thing. Because, you know, people do like information in different forms, apps and websites, and
. . . But, I do think that the initial leaflet should almost be given in a very easy read format, so it’s
acceptable to everybody.

SQAM, i

The discourse about enabling parents to be ‘active’ in gaining NBS information was dominant across both
sample groups in terms of providing an efficient service. Giving some of the responsibility to parents was
also seen as having additional benefits:

I think like we can’t underestimate how much parents would like to be involved. We tend to take a
paternalistic model of care to health care in general but I think it needs to be a bit more putting the
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power back in the parents’ hands because, I mean, they’re going to be the parents of this child for the
rest of its life and they’re going to be making all these decisions so I don’t see why we can’t not get
them involved as early as possible in that decision-making process.

Community midwife, i

Although a repeated message in the data was that parents are not encouraged to engage with NBS, the
following comment by a mother also queried how adequately midwives are trained for this role:

The main thing is just to get the information out there and also for the midwives to be up to date with
the information as well. You know, I’m sure some of them are but I also think some of them aren’t,
and it’s just a bit of a cop-out to kind of say, oh yeah, it tests for all sorts of things, rare things, you
don’t need to really worry about it.

Mother, second child, PKU result, i

Indeed, when compared with the dialogue from parents during the focus group, it is clear that this concept
of the damage done when parents feel that they are not made aware of what happens during NBS is still
dominant. In a lengthy response one mother summed up the discussion of the group, covering several points:

Just make sure that information’s available. It’s so, so important. As a new parent, you should know,
when you do get the baby, the baby’s here, that there could potentially be something wrong. And
you’re not fully aware of that. [. . .] And I just think that people need to be informed properly of what
they’re testing for, in a user-friendly way and be fair about it. Instead of it being an elephant in the
room, you know. Because people don’t want to talk about what could happen. [. . .] And for me, I feel
that I wasn’t aware. I feel very lucky; both my children seem to be okay. But yeah, I would like to
have known.

Mother, English, two children, negative result, fg

Changing roles in expanded newborn screening: change in the role of the midwife
Part of the rationale for this suggestion was the recognised time constraints of midwives. Across health
professionals, changing the role of the midwife was supported for this reason. Midwives also viewed this
as a form of positive engagement with parents:

Yeah, I mean me personally I’d be happy to ask the mums and the dads the questions to make sure
they’ve read the information or gone on the website, used the app. I’d be quite happy to sort of, you
know, use resources to be able to ensure they’ve understood what’s actually happening and what’s
being screened for.

Senior community midwife, i

Of interest, when comparing the spontaneous reactions from health professionals and parents it is possible
to see how this approach is actually bringing practice into line with both actors’ views of a service that
they would want to be involved with:

I think something like that would be a very good compromise by putting the power, empowering
parents to find out but also it would give the midwife some time back to actually not just do the
check on mother and baby and like have to rush through all the information they have to get through
for that appointment. It would actually maybe give them 5 minutes to actually answer questions or
concerns that parents might have in the antenatal period. I think it’s a good compromise.

Community midwife, London, i

And I think they should have the opportunity to call back to the midwife or have another meeting
even with another midwife, to be able to just ask things that they didn’t think about at the beginning.
Because I know that I didn’t have that opportunity. I didn’t need it, but some people might need it.

Mother, Spanish, one child, negative result, fg
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The negative case analysis found one participant with concerns about this approach:

It’s easier to tell somebody something, rather than to try and work out whether you feel that they
understand something. And I think that’s a real skill. And I’m sure that midwives could do it, but it’s
actually a very different philosophy to what you’ve done year on year.

CF screening representative, fg

Within the focus group discussion the researchers made it clear that they envisaged that key questions
would need to be developed to appropriately assess parents’ understanding and that guidance would be
given. However, those in the group who carry out this role felt that this approach was feasible and was
something that midwives were used to engaging with:

But in the woman’s hand-held notes, there’s set information that you have to give anyway, on safe
sleeping, if a woman is smoking in pregnancy, you have to ask the questions at certain stages in the
pregnancy. [. . .] so it’s there. So it can be done, you can put it into the process.

SQAM, fg

What may be contributing to these differing views between representative and midwives is midwives’
experiences of educating parents about novel information throughout their pregnancy compared with their
experiences of having to support parents post results when they are experiencing anxiety because of
misconceptions and a lack of information. Interestingly, concerns about their experience and current
practice where a light-touch approach was taken to checking parents’ understanding was spontaneously
brought up by the parents in their focus group:

Mother #2: You’ve been given this, da-da-da. So actually, at some point for this information, have you
read that leaflet? Yes, and it’s signed off. Do you understand? And maybe you sign it.

Mother #1: And maybe not do it, the midwife, but you do it. Yeah.

[. . .]

Mother #2: Because they’re very keen for you to sign the breastfeeding things, they’re very keen for
you to do that.

Although parents’ views appeared to be broadly in line with those of health professionals, overall they
had much less to say about a change in the midwife role and instead focused their discussions on the idea
of the tool kit. This may be because their predominant concern was ensuring that they were given the
relevant information. No concerns were expressed by parents about changing the role of midwives other
than by one parent who stressed that the change would need to include ensuring that midwives had the
time to check on a deeper level whether information had been understood:

I think that would be OK, so long as the role did include them checking that the parents understood
and it wasn’t just the midwife saying, oh, you know, these are the things you can look at to look into
newborn screening, and leave them to it. Because some people may take them up on that and some
people may just completely dismiss it and think oh well, you know, it’s fine.

Mother, English, second child, PKU result, i

This mother’s concerns are understandable given that she experienced the shock of receiving a positive
result when insufficiently prepared (the harm that communication is seeking to minimise).
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Changing roles in expanded newborn screening: parental responsibility
The other part of the proposed change in the communication interaction would be that parents
themselves would have a more active role to play in learning about NBS. Of note, this proposal was
supported by both groups of participants:

I think, as midwives, we have a responsibility to give information at certain times. But then, also, it’s
the parents as well, isn’t it. Accessing, and being proactive, if you like.

Antenatal clinic midwife, fg

Interestingly, although in the research team this idea dovetailed with the idea that the role of the midwife
would also change (i.e. the role of the midwife could not change to one of understanding checker without
parents becoming more independent learners), there appeared to be more concerns about this approach
from some participants. Concerns were raised by some health professionals either that this would be
seen as a way of devolving responsibility away from midwives completely, although this was refuted by
midwives in the group including the screening co-ordinator, who said that midwives would see it as their
role to give some information, or that there was a need for a basic uniform level of information to be
provided by health professionals. Of note, these concerns were not raised in relation to a change in roles;
rather, they represented a need for clarity in defining and communicating the new roles. The team’s
recommendation included the idea that parents are made aware of NBS and the importance of engaging
with the information before they go and access further information themselves. However, within one of
the interviews a concern was raised that, although this approach may reduce costs, it could also lead to
scenarios in which parents are not informed:

I think that is a bit risky just signposting them and not following it up with a bit of a detailed
conversation. I understand the implications are yes it saves time, obviously it saves resources, it saves
midwife resource, but I think there’s still a risk there.

RCM representative, i

The reason for this concern may be elucidated in another comment from this interview:

I know you can come back and check it out but the women may just say yes, yes, I’ve read it, but
haven’t read it and doesn’t really understand it.

RCM representative, i

It seems that this interviewee believed that the midwife would simply check whether or not parents had
interacted with the material rather than whether or not they understood it. This appears to be similar to
the trigger question that is provided to midwives in the latest available training materials.9 For clarification,
the new model would include the midwife asking more involved questions to truly check understanding,
rather than simply receipt of the information material. As stated previously, one parent was also concerned
that parents may not see the importance of engaging with the information once signposted. Again,
inherent in her response was that this change in the role of parents would be made without also changing
some of the key messages to alert parents to the relevance of NBS information:

It wasn’t just the midwife saying, oh you know, these are the things you can look at to look into
newborn screening, and leave them to it.

Mother, English, second child, PKU result, i

Crucially, both groups valued the recommendation of a change in the role of parents, not only in terms of
saving time for the NHS, but also in terms of moving away from the paternalistic model of health inherent
in this parent’s phrase, ‘letting us be independent’:

It’s almost like letting us be independent with the information, as long as we know how to get it. We
don’t need to rely on the midwife person, who don’t have enough time for each person. Like, almost
we are taking a certain burden from them, even though they are there when we need them.

Mother, French, one identified as a sickle cell carrier, three children, fg

STUDY 6: STAKEHOLDER CONSULTATION

NIHR Journals Library www.journalslibrary.nihr.ac.uk

118



Crucially, both groups raised the point that this approach could also ensure that midwives were able to
focus on the consent aspect of NBS:

Yeah. And on the midwife visit, you know, did you read the information, are you sure about . . . do
you want to have it done. You know, I don’t remember being asked if I wanted to have it done.

Mother, English, two children, both negative results, focus group

I think like you said like most research does show that parents do want to be involved and they do
want to be actively taking a role in how these processes work so I think we actually need to start
listening to that research and working with them not like talking at them or taking that sort of
approach because they’re intelligent people and just because they don’t have a midwifery or a medical
degree it doesn’t mean that they’re not intelligent people in their own right.

Community midwife, London, works with young parents, i

Another health professional recounted a development in another field in which health professionals had
given patients more access to records and how this had driven up patient involvement and that this could
be seen as an analogous situation:

I know it’s not . . . they haven’t got a disorder but they’re obviously, they’re nurturing their baby and
you would think they would want to be actively involved in understanding what’s happening in their
care antenatally and what’s happening to their investigations to their baby postnatally so it just seems
to . . . you just seem to feel that if it’s done in the right way it has to work better, don’t you?

NBS laboratory director, i

Although it was not a dominant view held in this study or in the interview study (see Chapter 3), one
mother did highlight a limitation of relying on health professionals to verbally provide information:

In my case, I think it’s not enough. I tend to receive the information, and then after think about and
process it later. So it doesn’t help me that much. I prefer maybe to sit down and be able to really think
about that in that moment, more than receive the information. Sometimes I cannot process all the
information I’m given verbally, so I prefer to read it.

Mother, Spanish, one child, negative result, fg

This further highlights the need to have a non-rigid, responsive model of information provision that
enables communication to take place in a variety of ways to best fit with the recipients’ needs. This idea is
expanded on further in the following section.

Tailoring information provision
There was a view that, with expansion of NBS, health professionals would be reliant on using other
information sources to provide details of the screening programme as it would become impossible to do
this verbally. Both parents and health professionals recognised that different people need different levels of
information and prefer different modes of receiving information:

. . . because even though everyone has babies but our needs are different.
Mother, French, three children, one identified as a sickle cell carrier, fg

Because we all digest information differently and some people will take on board the information that
I’m giving but a different midwife might give it in a different way. Then they can always go back to
the written information and, you know, fill in the gaps or maybe come up with more questions,
assuming, like I said, they’re able to read.

Senior community midwife, i
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Indeed, one midwife outlined the limitation of not having a variety of materials available and for her this
was one of the key findings from the research that she felt was most important:

If we’re just giving information because we think that’s how they want to receive it and they’re not
taking it in or it’s not the sort of way that they want to be informed, well, then there’s just no point
because then you’re still not going to get informed consent at the end of the day.

Community midwife, London, i

Overall, therefore, implicit in the data was the fact that a range of information tools would need to be
accessible to parents to meet their needs. However, this was also said more explicitly at times:

CF screening representative: I think face-to-face is important, but I think there needs to be like a
portfolio of available information that . . . [. . .] . . . people are different.

SQAM: I think that’s a very sensible approach, because we’re all human beings, aren’t we. We all
need things in different ways, and it’s up to the health professional, who sees the parents at that time,
to help guide them. And there needs to be many different solutions to fit everybody.

Antenatal clinic midwife: One size doesn’t fit all.

[. . .]

Screening co-ordinator: And it’s a new way of thinking, and a change really. But it sounds good!

Information tool kit
As discussed in Chapter 3, there was a recognition of the limitations of different formats of information
provision. In summary, the issues that were raised again here were that leaflets were not read, not every
parent attends classes, not all midwives are sufficiently trained to answer parents’ questions and not every
parent has access to a smartphone. It was felt there were merits of the tool kit containing information
provision in the following formats.

Leaflets
Novel insights in this study included that parents did still value the idea of receiving leaflets.

Previous data presented in this chapter also indicate that parents do not want to move away from being
given some sort of leaflet about NBS. This was seen as a way of providing standard, basic information
across populations. However, it was suggested that there could be scope to modify the leaflets, with this
aligned to the idea of providing specific, relevant information at key times:

Yeah, like I said before, I think a leaflet is a great idea because if you’re kind of told a website or an
app, you could go away and forget about them. But so long as that leaflet perhaps is given.

Mother, English, second child, PKU result, i

I don’t know but yeah, it would be more beneficial to give information that they need at that point
rather than the whole screening information because the leaflet covers everything from booking,
bloods, all the way through, doesn’t it, to scans, which they don’t need that information. So it’s a . . .
it would be a postnatal leaflet rather than . . . yeah.

Senior community midwife, i

Again, there was also an idea that the leaflet may serve to benefit the health service more as midwives are
pushed for time and have a sense that they need an auditable trail to document that they have provided
parents with information:

Because it’s so difficult to document everything, a transaction, a conversation between a midwife and
a family about blood spot screening, so the information leaflet is given as a proxy to summarise up the
discussions taking place.

SQAM, i
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However, very much in line with the discourses outlined in the interview study (see Chapter 3), there was a
recognition that, although providing leaflets was a concrete way of showing that information had been
‘given’, even current materials were not suitable for some parents:

At the moment it does require quite a high level of reading skills, and I know it said it’s been informed
by user input, but I still think it’s way too complicated.

SQAM, i

Group appointments
Another mechanism for providing standard, universal information to all was the idea of presenting
information during a routine appointment in the third trimester that women already took time to attend,
such as a measurement appointment. Rather than providing individual appointment times, a group
appointment time would be given (similar to some hospital clinics) with six women attending simultaneously.
This would create a situation in which, rather than having < 5 minutes to provide identical information to
each woman separately, the midwife would have 30 minutes to provide the information to the whole group.
There were concerns raised by some midwives about how the logistics of this would fit within current staff
shift designs, but other midwives felt that this could work as it had been achieved for other key messages
such as breastfeeding:

That sounds reasonable, that makes sense, if you can get the women to that assessment that sounds
totally fine. As you say if it ties in with the normal antenatal, you know, health screening part of the
pathway yes absolutely. I think we need normal in the more you can make it, you know, as natural
and normal as possible then the better the uptake that would be absolutely fine.

RCM representative, i

Parents unanimously supported this suggestion. Importantly, given the concerns around engagement,
parents reported that this was a format that they would access:

I would have definitely attended that, absolutely, yes. For me that would have been a really good
thing and I would have definitely, definitely have made use of that resource, yes.

Mother, English, pregnant, i

Parents also valued the social aspect of meeting other women locally, with babies due at similar times.
Parents also appeared more confident about receiving information in this format, with some suggesting
that other parents might ask questions and they might benefit from hearing the answers; for others, the
other parents in the group could themselves become sources of information. For example, one mother
who did not need an interpreter but whose first language was not English talked of how she would look
out for other parents who seemed to understand the information and then chat with them to be able to
understand further herself. Thus, the group appointment appeared to make maximal use of the midwives’
time, but also enable parents to start discourses with others and gain from their understanding, rather
than NBS being the ‘silent’ screening programme.

Parent-led approaches
The following were seen as forming part of the information tool kit that midwives should offer to parents.
Parents could select to use these sources of information at a time and level that suited them.

Applications
There was a general view from health professionals that applications were used extensively by parents
throughout pregnancy to obtain information:

Antenatal clinic midwife: Some of them download lots of apps, and they get information from that.
I’ve never listened to one of these apps, but this woman told me the other day, she had five
pregnancy apps on her mobile phone.
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Interviewer: Wow.

CF screening representative: And they’re information apps?

Antenatal clinic midwife: Yes, they are.

SQAM: They’re really good, actually, very, very good.

It was recognised that this form of technology enabled parents to obtain tailored information relevant to
their stage of pregnancy. It was also felt that this could be one of the mechanisms by which parents could
obtain details about the screening programme that it was not possible to provide verbally. Parents also
reported they valued apps because information could be found easily again and did not get lost in the way
that leaflets might be lost. One mother highlighted that the potential use of apps was one of the most
important parts of the discussion for her, as:

Good for me anyway because I use my phone all the time but I suppose a lot of people don’t.
Mother, English, pregnant

There was also a view that NBS ran the risk of being out of sync with how people naturally seek
information today:

I mean, you would think in this electronic age that there would be a lot of younger parents who
would prefer not to have a big war and peace book to lug around and read. Inherently it feels right
and so I think it’s inevitably the road that it really needs to go down for sure otherwise we’re a bit
stuck in the dark ages really, aren’t we, and it does work for everything else.

NBS laboratory director, i

It was commented on that parents would use social media anyway [e.g. Mumsnet (www.mumsnet.com)]
and there were concerns that such formats may demonstrate a preference for experiences over fact.
Therefore, there was a view that the lack of NHS information in this format may be driving people to seek
information from such sites and that the NHS needed to provide the counter voice to such outlets:

But I mean, we should be ahead of the game on social media, we should actually be not scared of it.
We should be embracing it and making sure it works for our parents. But maybe we are, I don’t know
what these apps do.

CF screening representative, fg

We need to be modern and on the ball and update it more quickly and economically as we can do.
Senior community midwife, i

Through the health professionals’ discussion of apps it became apparent that a range of apps is currently
available and that, although some are very good, parents are currently left to decide without guidance
which apps to use and that this could lead to misinformation spreading. Again, similar to previous
discussions, there was a recognition that not providing a NHS-developed app may in itself not just
be an absence of information, but may be driving parents towards poorer sources of information and
contributing to misunderstandings about NBS.

National telephone line
Another approach that sought to enable parents to engage with NBS information at a time that suited
them was a 24-hour national telephone line. Although there were concerns about who would staff it, the
idea of a national telephone line was seen to have its merits as it would be available at times that parents
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were more likely to be concerned (i.e. outside clinic hours). It was also seen to align with a vision of the
NHS in the future:

I think it’s a tremendous idea, and it’s the way the NHS is going. Increasingly, there will be . . . it
would be expensive, but the NHS would like it ‘cos it’s a national resource. So, would families use it,
parents . . . I don’t know whether apps and things will then become more useful, or some sort of
more formal version.

CF screening representative, fg

The parents in the focus group unanimously supported this idea and became quite animated in
their discussions:

Interviewer: [. . .] you can call this line.

Mother #1: Yeah.

Mother #2: Yeah, I like that.

Mother #3: Uh-huh.

Interviewer: Everyone seems to be nodding at that.

Mother #3: It’s a really good idea.

Mother #1: Yeah. As I said before, in my case, I process the information later, so I can have all my
questions later and I have to wait 2 weeks to see again the midwife or . . . and maybe that anxiety . . .
I mean, you can have anxiety during all 2 weeks or just take the phone, make a call, everything
resolved.

One development suggested in this study was that this resource did not have to be limited to telephone
calls and that it would be good if parents could also send e-mails to a national centre:

You can write an e-mail, it doesn’t really need to be a phone line, but you know that you can . . .
sometimes just you have a question and you’re getting anxiety on that, just let it go and say it. Even if
you know it’s going to take maybe 1, 2 days to have the answer, you know you’re going to have the
answer on the phone or e-mail would work as well.

Mother, Spanish, one child, negative result, fg

This mother had previously said that she preferred to receive written information.

Another resource that was suggested as feeding into this approach was using other specialised
health professionals:

I don’t even see why within the laboratory we shouldn’t have more interaction with the parents
themselves in terms of . . . because often the midwives they may need to go either to ourselves or to
see specialist nurses or their colleagues because they can only have a certain level of understanding
about every one of those conditions so there almost needs to be a network of support where patients
can go and midwives can also go to gather answers.

NBS laboratory director, i

Again, these data appear to be aligned with the idea of having a wider range of options open to optimise
communication and help parents understand NBS.
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Websites
This was one of the parent-led strategies that was already in use to a certain extent, as reported by both
health professionals and parents:

You see with the website it’s a touch of a button, it can be updated really quickly compared to written
information, but I agree we need to be modern and on the ball and update it more quickly and
economically as we can do.

Senior community midwife, i

Websites were valued for their ability to provide detailed information:

I would have thought that it was better to give a smaller amount of information with the option that
there is information available on websites, podcasts, apps or whatever, that people can look at in
more detail if they want more detail but every mother’s understanding is different, isn’t it.

NBS laboratory director, i

As mentioned previously, there was a thought that a frequently asked questions section could be made for
the NHS Choices website. This could be responsive to parents’ needs and could be updated economically.

Strategies to raise awareness

Classes
Although there was recognition from both health professionals and parents that not all parents attend
antenatal classes, both samples believed that providing information about NBS in these classes would be
an effective way of informing parents:

That class is split over 6 weeks. Not everyone can get on those classes because they’re often full, so
you’ve got to book early to get on. But there should be some part . . . I remember there was some
part of them bathing a baby, and that was very vague, you know. There was bathing a baby but there
wasn’t actually these other conditions that your baby could potentially have, and they won’t be picked
up on a scan or they might not be picked up on a scan.

Mother, English, two children, negative results, fg

Parents went further by commenting on how it appeared strange that NBS was not mentioned in these
classes as being part of postnatal care. This echoes parents’ concerns reported in the interview study in
Chapter 3, in which they commented on the contrast between the focus on tests and screening in
pregnancy and the absence of information provision on NBS, which created a false reassurance in some
that their baby would be born healthy. Thus, incorporating NBS information into such classes was not only
effective but could also minimise some of the shock that parents felt when they learned about NBS after
the birth of their baby.

One of the ways to mitigate some of the access issues with regard to antenatal classes would be to turn a
routine measurement appointment into a group appointment. This was unanimously supported by parents,
who felt that it would also add to the practice of drip-feeding information:

If you give too much information on different things it obviously, it’s like you say information overload,
but if you just stick to half an hour on the screening, half an hour on something else I think that would
be better separating it than just doing it all in one go. No that would be really good, a good idea.

Mother, English, pregnant, i

E-mails
E-mails were seen as a valuable way to nudge parents and indeed there seemed to be some indication
that e-mail addresses were already being collected by midwives at booking for other purposes. Another
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insight was given when talking about how brands target parents at key stages in their pregnancy. As
discussed earlier, this led to parents feeling overwhelmed with information. The following quotation not
only highlights this but also illustrates that, during a phase when parents are already overwhelmed with
information, marketing is being delivered more skilfully than health-care messages:

Like Bounty and Boots, they’re always sending us information 8 months, 9 months, child development,
it’s really useful. This is one way of penetrating parents with the information that they need and it
would cost less. And once they have it in their system, just kind of like e-mail.

Mother, French, three children, one identified as a sickle cell carrier, fg

Thus, marketing companies have found ways to permeate the voluminous amounts of information that are
given to parents, whereas, as the designers of health information models do not use these strategies,
health messages are at a disadvantage.

Posters
The idea of continuously nudging parents to remind them about NBS was also brought up in terms of
using posters in the community. Participants also came up with their own ideas for driving up awareness
and felt that lessons could be learned from other areas of antenatal care:

Would it be appropriate to have it in places where parents go, like Tesco, or Asda, or Mothercare, or
anywhere like that. You could have little subtle reminders, as you say. That would be a new way of
thinking. They have it for breastfeeding now, don’t they?

SQAM, fg

Mother #2: There’s often big posters about meningitis and what to look for in babies, they’re often at
the midwife appointments.

Mother #1: When you’re waiting, you always have to wait, so yeah.

Interviewer: So that would be at GP clinics, at . . .?

Mother #1: Yeah, the midwife . . .

Mother #2: Yeah, where the midwives, because a lot of them, mine was in like a sports hall place.

Interviewer: Oh, okay. So wherever the midwives are?

Mother #1: Yeah. And even I would say in the hospital when you’re doing the – I can’t remember the
name . . .

Mother #2: When you’re having your scan?

Mother #1: Yeah, when you have . . .

Thus, even though posters are a static and uniform information source, similar to leaflets, they were valued
by both groups of participants as being a beneficial way of raising awareness. Thus, it appears that the
short, simplistic, static forms of information are best used to drive awareness, whereas the multilayered,
tailorable, timeline framework of apps, e-mails and websites is more beneficial to convey the content of
NBS information.

Clinic televisions
Parents reported that they spent a significant amount of time in NHS waiting rooms and this was also
observed by the research team. Almost without exception waiting rooms had televisions for parents to
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watch, which screened a mixture of adverts and health-related messages. Parents would spontaneously
talk about the products or messages that they had seen on the television and could clearly recall almost
verbatim what the messages had been. There was a belief among health professionals that clinic
televisions could be used to convey information about NBS:

What about, most places are like . . . I think in [name of trust], there’s a television in front of the
antenatal clinic. Could you not have a rolling TV . . .?

Screening link health visitor, fg

Interestingly, this was also commented on by parents and was seen as being part of the much-needed
strategy for ensuring that NBS becomes part of a process that parents recognise as being to check on the
health of their baby. Linked to this was also the concern that the absence of information about NBS on
such channels further instils the idea that NBS is the screening programme/health-care initiative that is not
talked about.

Blended
There was also an idea that by blending learning each individual component could become more effective.
For example:

Put the information in about the website, definitely, and that could shorten the written leaflet quite a
lot, so parents would be more likely to read it.

SQAM, i

Participants in both samples appeared to identify a blended learning environment whereby communication
would be dovetailed from midwives and apps:

You might go and see your midwife but the information is on an app you can upload and read it
again on your phone at any point, I think that would be really helpful.

Mother, English, pregnant, i

Of interest, the idea of a ‘blended approach’ to communication, a common idea throughout this study,
arose from the idea that communication around checking understanding and answering questions did not
necessarily need to be the role only of midwives. The solution below blends an in-person and online
learning approach:

There are going to be questions that crop up frequently and so there could be obviously a frequently
asked questions section on the website that might answer some of those things but there’d need to
be perhaps a network of support for more complicated or difficult questions that might be asked.

NBS laboratory director, i

When
When information should be given:

l parents and midwives thought that information about NBS should be given for the first time in
pregnancy and not after birth

l information should be ‘drip fed’ at multiple time points, with added reminders provided towards the
end of pregnancy

l the third trimester/36 weeks is the ideal time to discuss NBS
l parents should be asked to consent for screening when discussing their birth plan.
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Drip feed
Health professionals responsible for communicating with parents about NBS reported that they used a
‘drip feed’ approach and commented on how this approach fits with the guidelines. However, other health
professionals involved in the delivery of the screening programme and working with parents subsequently
asked if this approach was actually used:

Because what you describe sounds to me, eminently logical, it shouldn’t be seen as a one-off, you
know, opportunity. But it should be a staged approach of taking every opportunity of seeing them,
and the father, and educating them. But then, we get the other end of the scale, where it doesn’t
seem that that is . . .

CF screening representative, fg

The feedback from parents suggested that they had not experienced receiving information at multiple time
points and indeed one parent selected this as the most important part of the summary for her:

I think the key thing is for me that it should be drip fed at multiple points. [. . .] Then having the
information drip fed at multiple points at the beginning, in the middle and then like you say right at
the end would have been better as well.

Mother, English, pregnant, i

The importance of ensuring that information is provided at multiple and varied times (i.e. not always when
the mother is visiting the midwife, but also during classes) becomes more apparent when one considers
data from both health professionals and parents showing not only that fathers are missing out on the
information but also the impact that this can have when fathers act as interpreters for mothers. Indeed,
the effect that the current time-limited practice has on English-speaking, experienced parents is illustrated
by one mother:

Because I’ll be totally honest – I mean, I don’t know how you feel about this – but I actually probably
can’t name you three things that my child was tested for. I actually don’t even know. I couldn’t recall
it. I’ll have known at the time but I can’t recall it to you. [comment by interviewer] Whereas I can recall
what injections my children have had because I knew prior to that what was coming up. But I don’t
actually know what they’ve been tested for.

Mother, English, two children, fg

Thus, current communication practices may lead to transient knowledge, which leaves parents with a
sense that they are not aware of what has happened to their child. Indeed, although the drip-feed
approach should represent what is happening as it is contained in policy documents, some health
professionals also appeared to think that this was a novel approach:

I quite like those points, I like the drip fed at multiple time points, with added reminders, I thought
that’s really good.

SQAM, i

Third trimester
All participants in this study emphatically supported the idea of information being provided during the
third trimester. One of the reasons for this is that it fits better with the focus of parents at this time:

It becomes more about baby and what’s going to happen when baby is here whereas prior to that it’s
like just, you know, oh, is everything okay with baby? How is baby growing and things like that?

Community midwife, i

At the beginning of your pregnancy, you’ve kind of got enough things to worry about. And like I say,
it’s not going to come into effect until the baby’s born anyway, until you have that heel prick test
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done. [. . .] It would have made me really think, I think, right, oh, you know, this is becoming real now,
my baby is soon going to be here, and the next things to think about are things like immunisations
and heel prick test, and screening and that kind of thing.

Mother, English, second child, PKU result, i

This parent went on to report that she felt that there was a temporary lull in information provision at this
time, further highlighting the benefits of communication at this time:

And then it seemed to peter off a little bit towards the end, so the scans kind of stop and that kind of
thing. So maybe it would just be a nice timely little point to say, you know, when your baby is here,
they will have the heel prick test and these are the kind of things that they will be looking for. Yeah.

Mother, English, second child, PKU result, i

Discussion of the provision of information during the third trimester identified a need to review the use of
appointment times:

If we’re going to potentially give information at 36 weeks you’re probably going to be looking at
probably half an hour because of everything else you need to discuss as well, because the things we
discuss currently, we run out of time anyway.

Senior community midwife, i

Thus, although issues were raised about finding time during appointments to discuss required information,
this did not appear to be a new problem as the pathway appears to be already overcrowded at this time.

Not at the same time as advertising
As in the interview study (see Chapter 3), parents and health professionals discussed the scenario of
mothers being laden with information during routine appointments. Health professionals reflected on their
own experiences:

When we asked women about information there were quite a lot of women that said, well I didn’t
really read the information, all I looked for in the Bounty bag were the freebies. That, kind of, worries
me about that, you know, about the timings – so whether you are chucking everything in the one
bag whether it’s antenatal, postnatal et cetera, et cetera. I think we have to be really careful what
information we put in the bag and what advertising goes in and the message is about, you know,
screening information, it’s not about advertising and getting freebies.

RCM representative, i

I can remember having a giant bag of quite a lot of rubbish as a mother and thinking, oh, you know
what . . . trying to sift through it all and you’re absolutely right, yes.

NBS laboratory director, i

This last quotation further highlights that even medically trained mothers who are perhaps more aware of
the salience of key materials can feel overwhelmed. Within the study we tested out the idea of separating
the materials provided to parents, which was supported by all:

Interviewer: [. . .] we should maybe perhaps separate the screening information from other information.
So for example, the information you get about prams and what have you, right at the beginning.

Mother, second child, PKU result, i: Yeah. No, I agree with that. And I think it perhaps would be better
if it came later on. Because at the beginning of your pregnancy, you’ve kind of got enough things to
worry about. And like I say, it’s not going to come into effect until the baby’s born anyway, until you
have that heel prick test done. So I think it would be actually . . . I think it says at the top, at some
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point in the third trimester towards the end of the pregnancy, that you’re given that information.
Because I can’t really remember what information I was given but I know at the start, I got quite a lot.

Consent
The summary stated that:

l parents want to be informed and be more active in information exchange
l the majority of parents supported compulsory and assumed screening providing that they had received

adequate information in advance.

Compulsory screening
Although the idea of compulsory screening surprised some respondents in both samples, those in policy-level
positions could see the merits of such a system. However, all front-line midwives in the focus group were very
uncomfortable with such a model and felt that it went against the wider ethos of their practice. One supporter
was a parent of a child who had been identified as having a condition through NBS and a laboratory director
felt that as long as this was truly what parents wanted this could be a beneficial step, given the strict controls
in the UK about the conditions on the panel. Interestingly, parents in the focus group began by offering their
views that screening should be compulsory given the way that they perceived the risk:

You’re not pumping anything into the child at that point, you’re taking blood, you’re taking a sample.
So you’re not injecting anything in, it’s not the decisions when you come into immunisation, which,
whatever your stance is on that. If your child is found to have something, there is a massive cost on
the NHS to treat your child. So for me, it should be done as standard because there shouldn’t be a
choice for that, personally.

Mother, English, two children, negative results, fg

Indeed, in the group discussion after this one mother stated that there were ‘no risks for the baby’
(mother, Spanish, one child, negative result). These views may be a result of the way that the mothers
categorised risk, as most screening experts would not have the view that a screening programme is
without risks. One mother did have a different view, based on her different culture:

Meanwhile . . . someone from my culture, taking my baby’s blood is really, really important, it’s the life
of my baby. You are taking it while doing exams. So by giving at least the information and the
consent form, at least you are putting me at ease.

Mother, French, three children, one identified as a sickle cell carrier, fg

Of interest, when parents were asked about the issue of storage, their views changed dramatically. This
highlights the problem of polling parents’ views on consent when they have incomplete knowledge of
what they have/are consented/ing to:

Interviewer: They can be used for research purposes.

Mother #3: Oh.

Mother #1: In that case, I think that part should be . . .

Mother #3: Honest.

Mother #1: . . . that should be told to the parents, and that part should be a choice.

[. . .]

Mother #2: Yeah, I didn’t know that. I don’t mind but . . .
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Mother #1: I need to know that. I’m quite happy, I mean . . .

Mother #2: No, I’m happy for that, I don’t have a problem.

Mother #1: But I don’t think everybody . . .

Mother #2: A tad naughty to do that and not tell you. But yeah, I don’t mind that, yeah.

Mother #3: It’s really shocking.

Importantly, this triggered some views about trust:

Mother #2: It just makes you question what else they keep doesn’t it. They keep so much that they
never ever tell you.

Mother #3: For me, I’m angry that they are using my kid’s blood without me even knowing.
Even though I know that I will never say no, but doing it almost in a hiding way, it’s not really right.
Then you are regretting that you have given the consent from, or you have the right to say no. Yeah,
honesty is just enormous. It’s like I take something from you without you knowing.

Importantly, even when these parents were in the phase of believing that screening should be mandatory,
they felt that it was important that they were given the full spectrum of information and had a belief that ‘it
doesn’t cost them anything to tell you verbally and to give you one set of information’ (mother, English, two
children, focus group). This participant later balanced this against their opinion that, ‘ultimately, it’s your
right to know that as a parent’. Of concern, this parent also raised the belief that some information was
purposively withheld:

Risk of not communicating

I think they also choose not to tell you certain things. I don’t think anybody likes to have to sit down
with somebody and say these are the nine things that potentially could be wrong with your child. They
don’t want to do that. So on the day they come and take the test, they say, oh, we’re going to test
for some things, but it will be okay. And I remember her saying that with a, oh, you know, he’ll be
fine, it’s very rare that anything comes back on the test. But she didn’t . . .

Mother, English, two children, negative results, fg

Others had quite strong beliefs that screening should not be compulsory, citing other screening
programmes such as that for Down syndrome. There was also a concern that by making screening
compulsory it may be more likely that parents’ support would be lost:

In all my time in 12/14 years of being a midwife I’ve never had one person saying no but potentially I
think you could do if it was compulsory.

Senior community midwife, i

Inherent in this response is the lack of need to make screening compulsory given that people do not tend
to refuse. Indeed, parents repeatedly stated in this study that they would not decline screening:

It’s quite important – even though I would have chosen to have had it done, I think that having the
choice there is quite important.

Mother, English, pregnant, i

It’s just I cannot understand why that parent would say no.
Mother, English, two children, fg
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Assumed consent
Respondents seemed in favour of a model of assumed consent, with some midwives feeling that it
reflected current practice and fits with developments in other areas of health care. This support appeared
to be with the caveat that the health professional needed to be assured that the woman knew what
decision she was making:

You have to have a well-educated population – they all have to be on board with what population
health and public health is about and they have to be really clear what screening tests are about in
terms of their child – so assuming all that’s done then yes it’s fine. [. . .] However, not doing any
education and just assuming that women know what the screening tests are, no you can’t do that –
that would be a risk, that’s a no.

RCM representative, i

Interestingly, the opposite view came from a parent, who appeared to be more concerned that someone
could opt-out of screening without having full knowledge of what it entailed:

Like, maybe if they had to opt out, then there’d be more information given on why . . . more advice
given to them on why perhaps they shouldn’t opt out, just to make sure that they’re fully aware.
Because they could be taking a bit of a gamble.

Mother, English, second child, PKU result, i

Some interesting data came from a mother who, throughout both her interviews, was supportive of
screening being mandatory. Indeed, even when first asked about choice she could not consider the
question as she was so concerned about the implications for the child’s health should a parent say no.
However, when asked about making a choice in pregnancy she said:

I think if it became the parents’ decision, like an active decision for them to make, then it would at
least make people consider . . . [. . .] if I was asked to make the decision, it would make me want to
make sure that I knew what exactly they were being screened for. So it might kind of get that
awareness out there.

Mother, English, second child, PKU result, i

The need for this to be a real choice was also voiced by a midwife:

think obviously consent needs to be obtained as well for obvious reasons but I think it needs to be
done properly not just like, oh, are you happy to have this? We offer all babies this in the
United Kingdom.

Community midwife, London, i

Consent in pregnancy
Respondents were asked what they thought of the idea of parents being asked to consent during
pregnancy. This would not be binding and the choice could be revisited, but it would enable parents
to make a decision at a time when they were more likely to be able to make an informed decision.
Within the focus group with health professionals this idea was developed by tying it in with when women
made their birth plan. This was tested out in the telephone interviews:

I like the parents should be asked for consent for screening when discussing birth plans, because then
it, sort of, helps to keep all the information in one place. [. . .] Because, that’s the sort of appointment
where you’re checking through, is everything all right, have you got any concerns, so it seems like a
nice one to do that, and to get the consent at that point.

SQAM, i
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This approach was also valued as saving the midwives time on the day of the screening visit, reiterating
again the pressures that midwives are under in the current system.

However, a couple of health professionals were uncertain about the validity of consent if it was taken prior
to birth or if parents would feel able to make a decision at this point. When this was raised in the health
professional focus group, these concerns were dismissed with examples of other times when parents are
asked to, and do, make decisions on behalf of their child before birth. Parents generally supported the
idea of providing consent in pregnancy with the caveat that they would be able to change their decision
post birth:

I think definitely towards the end to, kind of, remind people that it’s going to happen fairly soon after
you’ve had the baby and to make plans, and yes I would have put it into my birthing plan if I had one.

Mother, English, pregnant, i

One of the health professionals who raised concerns about parents’ views changing later reflected that
one benefit was that it enabled parents some time before the event to fully engage with the information
and suggested a middle ground of still keeping formal consent after birth:

I suppose you could provide the information when discussing the birth plans and then explain that you
were going to take consent at the point of taking the sample and then they would definitely have had
a clear window of time to consider the information before the actual point when the blood was . . .
the baby’s blood was taken.

NBS laboratory director, i

In contrast, parents were all in agreement with the idea of providing consent during pregnancy and could
see the merits of not being asked to consent after the birth of their baby:

Yes, I think that kind of discussing that and saying yes you would like that done before the birth
would be better. People, they’d have more information and make more of an informed decision rather
than just like, oh God I’m knackered yes, whatever, whatever you need to do.

Mother, English, pregnant, i

As with all suggestions, however, there was a recognition that not all women make a birth plan, with
respondents having the view that such women usually accept whatever happens during the birth. This is
not the same as not being prepared to make a decision on behalf of the baby prior to birth and so it would
be worth testing whether or not such parents would be prepared to provide consult during pregnancy.

Summary
This study examined health professional and parent views on study recommendations that they were
involved in generating. Of note, responses in the parent and health professional samples were largely in
agreement. Both groups were highly supportive of an information tool kit and ensuring that NBS
conversations happen in the last trimester. This was seen as being more effective in terms of ensuring
parent understanding and more efficient in terms of using midwives’ time. The importance of utilising a
range of information formats was reinforced in the data from this study in terms of recognising both
that different parents have different modes of optimal learning and that all information formats have
limitations. Thus, the best way to optimise learning was suggested to be to provide a range of information
formats that parents can self-select and blend. Inherent in many of the health professionals’ and parents’
responses was that there are already a number of information provision strategies in the NHS that are
working to drive awareness of key NHS strategies and parents and health professionals felt that these
could be utilised for NBS.
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Central challenges in NBS communication have been balancing information provision about a diverse
screening programme against not overwhelming parents to the extent that they do not engage, and ensuring
that a large workforce of midwives is trained in an evolving screening programme for rare diseases that they
may seldom encounter. It would appear that some of the technologically based solutions suggested in the
data, such as apps, websites and series of e-mails, could be helpful as they have the ability to contain vast
amounts of information yet present it in layers so that the reader never sees the full amount of information
and thus is not overwhelmed. Another solution, which is novel in the literature, of midwives providing NBS
information in group settings was also supported and may help meet the second challenge of ensuring that
all midwives are adequately trained in-depth in NBS. It was also suggested that health professionals other
than midwives could be involved in answering parents’ questions. Previous work suggests that, with regard to
NBS results, parents value interactions with health professionals who can answer their questions rather than
being concerned about who the health professionals are.34 There is no reason to believe that their views
would be different regarding questions pre screening.

Although the majority supported consent in pregnancy, some were concerned about foreclosing post-birth
decisions. Perhaps, rather than taking ‘legally binding’ consent in pregnancy, parents should be asked to
state their intentions, with these being checked on the day of the screen. However, there were some
concerns that an overly stretched workforce may see this as repeating work already carried out, with the
most likely part to be dropped being the discussion during pregnancy. Therefore, a potentially more
effective middle ground is that parents consent for screening and retention in pregnancy, but consent for
the actual blood sample at the time of the event. This would fit with English law, whereby parents can
consent for their child once the child is born. Thus, parents could still decline NBS after birth if desired, but
hopefully awareness of NBS and engagement with information would be driven up, which would reduce
distress and the associated costs and maintain trust.

Moving communication to the third trimester seemed to be of central importance to these participants.
This fits with current research which suggests that people must understand the relevance of information
to engage72 and understand why they should invest time in absorbing it.114 Research is now needed to
establish if ensuring that the first message regarding NBS is that ‘NBS is a parents’ choice’ is more effective
in conveying the relevance of information than information about rare diseases, which may be more likely
to lead parents to assume there is a lack of personal relevance.

The concerns about information overload in pregnancy, which were documented in the literature review
(see Chapter 2) and in the interviews with parents (see Chapter 3), were also brought up in this study,
further emphasising the need to ensure that any attempts to provide information to parents in pregnancy
are timed correctly and do not just add to the burden of unattended-to information. It is of great concern
that a leaflet designed to be used during the third trimester has recently been removed from use, as
parents appear most receptive to information provision at this time and this is therefore a key time when
midwives and parents could have a discussion about NBS.

Of interest, although there was variation in parents’ support for different consent models in the interview
study (see Chapter 3), parents in the focus group demonstrated that they supported mandatory screening
because they were unaware of sample storage. Once aware of this facet of the current screening programme,
their consent preferences became uniform and they stressed the need for parent choice in line with previous
research,14,68 which has shown that parents consistently value parent choice with regard to storage. The data
tracking this change in response illustrated how learning key bits of NBS information after screening has
occurred is detrimental to trust and the public view of NBS.

Conclusion
Previous work in this project had highlighted the discrepancies in accounts and views between information
providers (health professionals) and information recipients (parents), with both groups highlighting
concerns about whether or not current information provision met the goals of informed choice. Successful
communication requires moving from a position where the information provider and the information

DOI: 10.3310/hta21550 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 55

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Ulph et al. under the terms of a commissioning contract issued by the Secretary of State for Health.
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to: NIHR
Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton
SO16 7NS, UK.

133



recipient have differing views of the interaction and thoughts on efficacy to a place where they have
convergent views on how best to achieve the communication outcome. Data from this study suggest that a
range of solutions are possible, which are seen by both information providers and recipients as feasible,
able to meet the needs of a diverse group of parents and able to achieve the goal of enabling parents to
make an informed choice. By exploring in detail the content, timing, mode and goals of communication,
adaptations can be made to enable resources to be used most effectively. For example, it was accepted by
all that midwives should introduce NBS and that leaflets were beneficial in terms of auditing communication
and providing simplistic introductions to topics. However, neither midwives nor leaflets were likely to be
able to provide detailed explanations of NBS. This was partly because of the range of issues and conditions
covered in NBS. This was further compounded by the huge diversity in parents’ needs, in terms of both
information amount and tailoring. However, technology-assisted communication (television, websites,
apps, e-mails) was seen as a way to individually tailor information for parents and also match their current
information sources. Importantly, ensuring that key messages were conveyed was more likely to engage
parents, as was structuring time within pregnancy appointments to convey information and make decisions
on NBS.
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Chapter 8 Discussion

This project provides evidence about the experiences and preferences of health professionals and parents
regarding communication and consent models in NBS and the impact of these on understanding, costs

and effectiveness. The project included a realist review to both inform the studies and foreground the
results. Evidence comes from five further studies employing a range of methods to determine the views of
parents from the first stages of pregnancy through to a range of screening outcomes and the views of health
professionals, including midwives, quality assurance managers, laboratory directors, health visitors and
screening representatives. In particular, this project appears unique in linking the views on communication
and consent simultaneously in samples of service providers and samples of recipients, with some of the
largest sample sizes in the respective studies. The accumulated evidence can be used to move the field
forward. This project suggests that the use of information materials to support communication and consent
models could be enhanced to improve parent understanding, engagement, efficacy and cost. Specifically,
the research highlighted that:

l Most parents held positive views about a national NBSP and would want their child screened, but they
also require relevant information and want to be actively involved in making a decision about
screening. Health professionals also want to practise an informed consent model.

l Parents have low levels of awareness that participation in screening requires them to make a choice,
rather than screening being routine. Parents also had poor levels of knowledge about what they had
agreed to once their child had been screened. This lack of knowledge included understanding which
conditions are screened for, that blood samples are stored and how the results of screening are
received.

l Key messages regarding the possibility of false-positive results and of being a carrier are not effectively
being conveyed.

l There is a clear need for information to be provided at a relevant time to parents to make the best use
of midwives’ time. The third trimester was identified as being the most appropriate time to provide
information, but minimal information was conveyed at this time in current practice.

l There is evidence to suggest that the most common time point at which information is provided is post
birth, even though this does not fit with current policy. This approach to information provision may be
driven by time pressures, resulting in communication occurring only at a time when midwives are
seeking consent.

l Although in-person communication is most highly valued, the timing and goal of this face-to-face
interaction could be changed to optimise the outcomes of the communication process and use of
resources such as midwives’ time.

l It is clear that new information cannot be assimilated by parents post birth. Although they are able to
understand information at that moment, the ability to retain this information may be transient in
nature, which may lead to parents feeling underinformed and underprepared when they receive the
results of screening up to 6 weeks later. However, it is potentially useful for parents to be reminded of
NBS information after birth.

l All parents and most health professionals agreed that the decision whether or not to participate in NBS
should be made in the third trimester rather than postnatally.

l Parents wanted guidance from midwives that NBS was important and that they should engage with
the information as they have a choice to make, and they preferred having someone to talk to if they
had any questions.

l There is an opportunity to utilise the information sources that parents are already using to seek more
general information about their pregnancy (apps, websites, posters, clinic television) and adapt content
to include key information about NBS and raise awareness.

l Both parents and health professionals believe that there is a benefit in making knowledge acquisition
parent led rather than it being directed by the midwife.
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l Telling parents about the storage of bloodspots could be seen as an opportunity to engage parents in
learning about NBS, rather than potentially causing concern, resulting in a lower uptake of screening.
The importance of being honest and not treating this issue like ‘an elephant in the room’ was
highlighted by the shock and anger that parents feel when they find out about storage at a later date.

l There was a recognition that the number of conditions in NBS panels has already reached a size where
a single information source (health professional or leaflet) is unlikely to be effective or feasible. Rather,
it was suggested that blended learning models could be potentially useful, particularly using online
technology rather than leaflets.

l Both health professionals and parents reported a need for easily accessible resources to help with
communication with parents who do not read or whose first language is not English. This need
suggests that, although existing resources are available, there are barriers to their usage.

l Some realignment of the goal of communication is required so that all parents have a basic knowledge
of core topics, which is subsequently checked by midwives. This would replace the current goal that
midwives should check that parents have received a universal information booklet.

l All formats of information provision have some limits with regard to accessibility and parents were
identified to have different learning needs. Therefore, providing a personalised approach to information
provision using a range of formats and levels of detail, which parents can self-select, is likely to be
more effective than a uniform model of provision when engaging a diverse population of parents.

l The relative cost-effectiveness of alternative modes of information provision could not be robustly
quantified using the existing levels of evidence. The key drivers of cost-effectiveness were related to the
events that would occur if poor levels of information provision result in raised anxiety levels that impact
on the health status of the mother and also in subsequent inappropriate consultations to allay the fears
of anxious parents.

l More research is needed before a new mode of information provision can be recommended for use in
a national NBSP.

Strengths

This project used mixed methods underpinned by qualitative and quantitative paradigms. A diverse set of
skills and views were captured in the individual study designs and overall project. The research team was
multidisciplinary, representing midwifery, bioethics, research synthesis, health economics, health psychology,
communication research, statistics and qualitative methods. Importantly, this project benefited throughout
from guidance provided by three advisory groups containing members who represented parents and health
professionals, covering the full range of NBS issues. This project collated the experiences, views, understanding
and preferences of a range of parental and stakeholder perspectives.

A particular strength of this project is that the parent sampling framework enabled the communication
experience to be tracked in ‘real time’ as parents were sampled in pregnancy, when NBS communication is
meant to occur, but also immediately after screening but before they received the results. This reduced the
impact of recall bias that some may argue contributed to the low levels of information recall found in the
literature reviewed in Chapter 2. These data were also combined with data from parents whose children
had received a range of results from NBS to address the concern that some parents do not know what
information they need pre screening until they have received the results. Of interest, the key issues that
were raised by parents were similar across the sample, suggesting that a sense of knowing what is
happening to your child is a universal need and that it is not just the parents of children with a positive
result who want more information. Also, the parent sample in this study was one of the largest for an
in-depth qualitative study in this field and one of the most diverse in terms of age range, ethnicity and
languages spoken.

Combining these viewpoints with those of health professionals experiencing the same NBS programme
furthered our understanding of the communication challenges; it could be seen that both parties in the
communication event valued information provision and it was not as simplistic as health professionals not
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providing information or parents not engaging with the information. Of particular use was comparing the
views of parents and health professionals on information needs within the different studies. The initial
interviews enabled participants to convey their concerns about how the other actors may be hampering
information provision (e.g. enabling midwives to raise their concerns that parents were not engaging and
parents to reflect on how midwives had not highlighted the need for them to engage). Bringing participants
together in focus groups then allowed additional important data to be collected. The experiences of some
health professionals who worked with parents post results suggested that there must be a disconnect
between policy and parents’ experiences and this enabled midwives to reflect that good practice may not
be uniform and discuss ways in which improvements could be made. In the parent focus group the
discussion enabled parents to hear others’ very different experiences, learning needs and cultural needs
with regard to information provision and choice. The focus groups also enabled the team to track changes
in opinions as new knowledge was gleaned about NBS.

Samples of parents and midwives were combined in both the interview and the DCE studies, which
enabled differing information priorities and levels of detail between the groups to be illustrated. This work
highlighted how, by starting with information prioritised by health-care professionals, parents may be
triggered to ‘tune out’ of the discussion. The data from parents suggested that, if the order and level of
information could be matched more closely to their needs, information receipt may be enhanced.

The national NBS panel was expanded to include nine conditions at the start of 2015 whereas this project
began in May 2013. This overlap of events provided an opportunity to explore the potential impact of
expanding the NBS panel. The interviews with health professionals (see Chapter 3) were conducted before
the four additional conditions were added to the national panel, but some interviewees were sampled from
the pilot sites and so their views reflected what happens when additional conditions are added to the NBS
panel. The interviews with parents (see Chapter 3) were conducted both before and after the inclusion of
the additional conditions, which allowed a mix of views to be collated. The stated preference study was run
after the expansion of the NBS panel and therefore captured the views of parents who had experienced
both panels. The findings from the realist review and the stated preference study implied that information
provision would be more highly valued as the number of conditions included on a NBS panel increased.

Limitations

The main limitations in this project centred on key challenges around the recruitment of study participants.
Despite exhaustive recruitment efforts the number of parents identified who had received a false-positive
result was low. However, previous experience suggests that recruiting such samples is always highly
challenging. The final sample size of those who received a false-positive result in this study was still
commensurate with that of previous studies that included only parents who had received a false-positive
result. The team worked with both the NBS advisors and the parent reference group to specifically target
younger parents and those will a lower educational background. Although the overall numbers in the
sample coming from these groups were low, relative to other studies this sample is diverse and a testament
to the hard work of the research team. Further work with these groups would be beneficial, although given
that our findings suggested that even well-educated and engaged service users did not feel suitably
informed, it is likely that our findings are highlighting barriers that could have an even more profound
impact on parents without these characteristics. One group not represented is parents whose child is born
preterm. It is important to recognise that these parents would potentially not benefit from information
provision in the third trimester; however, it does further highlight the need to engage parents throughout
pregnancy. Likewise, these parents are likely to be further disadvantaged by the current practice of focusing
information provision in the post-birth period.

The aim of the resource use study was to obtain a representative sample to understand how information is
currently provided by midwives in NBS. The types of resources used in the current information provision
pathway were established, but the small sample sizes in the survey and observation study mean that there

DOI: 10.3310/hta21550 HEALTH TECHNOLOGY ASSESSMENT 2017 VOL. 21 NO. 55

© Queen’s Printer and Controller of HMSO 2017. This work was produced by Ulph et al. under the terms of a commissioning contract issued by the Secretary of State for Health.
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to: NIHR
Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton
SO16 7NS, UK.

137



may be significant uncertainty in the point estimates of the levels of resource use. For pragmatic reasons,
the observation study involved only midwives working in the north-west of England. It is possible that the
results from the observation study may not be generalisable beyond this region. For example, all of the
observed information provision after birth occurred in urban locations. It is likely that travel costs for
midwives based in rural locations will be significantly higher because of the lower population density in such
regions. As travel costs were the most significant costs in the provision of NBS information, the total cost of
providing such information at a national level may be significantly higher than that estimated. The impact of
these uncertainties was investigated in the model-based economic evaluation reported in Chapter 6.

The stated preference study used a pragmatic and purposive approach to sampling but this may affect the
generalisability of the findings. The sampling frame of current and future parents, consisting of members
of the public between the ages of 18 and 45 years, was chosen to try to best represent the people who
receive information about NBS. However, as only 48% of the participants were actually current parents,
the sample may not provide a true representation of the preferences of parents who are receiving
information about screening.

The resource use identified in this study was collected up until the point at which consent for screening
was given. In practice, additional information resources may sometimes be required on receipt of positive
screening results, before confirmatory diagnostic tests are conducted. There are also likely to be significant
costs involved in educating parents about their child’s condition on receipt of a confirmed diagnosis but
these costs form part of the diagnosis and treatment care pathway as opposed to being related to
screening-based information. However, because of the rarity of the conditions screened for, the limited
geographical range of the observation study and the ethical issues related to the observation of
information provision at a time of high potential anxiety for parents, information provision at this time
point was not observed.

What does this study add?

This project, with its collective studies, confirmed the existing evidence base supporting the idea that the
importance of effective communication with parents should not be underestimated in a national NBSP.
Some literature suggests that communication is valued more than choice itself.33 The findings from the
qualitative interviews showed how much parents and midwives valued parents being informed and a key
theme from the focus groups with stakeholders was the negative feelings of parents when they became
aware that their agreement was not as informed as they believed.

Some participants in this project had the view that mandatory screening could, in theory, replace informed
consent. This view was largely driven by a wish to ensure that children could benefit from being identified
as having a condition and receive timely treatment, which is in line with previous arguments in the
literature.14,33 However, there is no indication either in the data in this report or in the international
literature that informed choice would result in parents declining testing.20,89 Also, as in previous research,
the advocates of mandatory screening focused on the identification of children with conditions14 and
showed no awareness of carrier identification or storage issues. That parents’ views changed dramatically
to preferring informed choice once they were aware of the storage of bloodspots after discussion in the
focus groups highlights the danger of basing consent policy on incomplete parent knowledge profiles.
The data may also suggest that, were NBS in England to move to a mandatory screening model, the
storage of bloodspots would need to be considered in a separate consent model.

Furthermore, the findings from the stated preference study suggested that making screening mandatory
may result in more parents trying to opt out of NBS. In the interviews, some parents explicitly said that
they would not like mandatory screening, and midwives also did not feel comfortable with this model as it
did not fit with their wider remit of being women’s advocates. Midwives also felt they would need more
training and would need to be more knowledgeable about a screening programme that is somehow

DISCUSSION

NIHR Journals Library www.journalslibrary.nihr.ac.uk

138



imposed on parents to ensure that they were confident about delivering the relevant information.
A well-functioning informed consent and choice model was both acceptable and desirable, which fits
with existing health professional guidance.9 However, this project suggests that, in practice, an informed
choice was not made by many parents and as a result they did not view NBS positively as trust in the
health-care system was lost. This places the onus on midwives to ensure that the first message that is
imparted to all parents is that they are expected to make an informed decision.

Of interest, although there seems to be a surface-level acceptance that information is provided to enable
parents to make informed decisions, there appears to be an implicit view, driven by fear, that if we make
certain messages clear (choice, storage) then parents are more likely to decline screening or that there is a
need to really emphasise some messages (impact of condition) to ensure that parents do not decline.
However, there does not appear to be any evidence in any of our studies, including the literature review,
that parents contemplate refusing NBS. Indeed, many parents appear to be hugely supportive of NBS and
see it as a ‘no brainer’. However, there is ample evidence that when parents are not adequately informed
or prepared then the negative impact on their well-being is increased and their trust in the NHS is shaken.
Interestingly, they do not appear to suggest that they would now refuse NBS, but rather that they would
have wanted the information and choice to be provided honestly. Thus, NBS communication may well be
more about maintaining trust with parents and encouraging them to be active decision-makers in the
best interests of their child than it is about a true choice being made (if all parents are going to say
yes anyway).

In line with previous research, the qualitative data suggested that parents did not feel that they had been
made fully aware of NBS and its consequences. The storage of bloodspots was one of the least frequently
discussed topics and when it was discussed this occurred after the birth. Poor communication can lead
to negative effects for parents and their wider family, an increased need for support and resources and long-
term breakdown of relationships between parents and health professionals,34 but it also represents a missed
opportunity for NBSPs to have a positive impact.181 Parents taking part in NBS who feel adequately informed
and empowered have reported feeling a duty to inform other family members of the potential risks, correct
misperceptions and challenge stigma and misunderstanding more widely in their communities.181 Within
both antenatal screening and NBS there is an increasing recognition of the important role that families and
social networks can play in informing parents45,181 and shaping their choices about and adaptation to
screening.181 Thus, optimising communication is likely to have a much broader impact than the impact on
the original target set of parents.

This project has suggested why there may be apparently conflicting situations in which health professionals
report that they do provide NBS information but parents report that they were not sufficiently aware of
this information. Although there was evidence that not all messages were conveyed to parents, it did
appear that most parents were given some form of information, albeit it may not have been effectively
given. This project has illustrated that this contradiction in perspectives may be a result of the timing of the
communication event, which, currently, occurs immediately after the birth. Anecdotal evidence, observed
during the observation study, provided examples of parents being provided with information by a midwife
but the next day appearing to be completely unaware of this information. The data from the parents in
this sample and from the literature review raise concerns about whether or not such information can be
meaningfully stored by parents. Current guidance for midwives advises that parents in England should not
be told about NBS for the first time post birth, but the interviews and the observation study provided
examples of parents recalling information provision or receiving information for the first time post birth.
Both the survey and the observation study results suggested that the longer conversations with parents
were occurring after the birth, with midwives spending a minimal amount of time providing information
antenatally. Some central messages were observed to be conveyed only after birth, such as messages
about the chance of false-positive results, whereas the possibility of being a carrier was never mentioned
in the observation study. One of the most important messages to arise is therefore the need to move
information provision from after the birth to the third trimester, which is consistent with the published
literature.11,75 Parents can, at least temporarily, become passive during this time (i.e. become willing to let
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health professionals do whatever they see fit), presumably because of exhaustion from caring for a
newborn.18 The current approach to information provision, and the design of materials for communication
in NBS, have not been informed by a recognised evidence base from the discipline of cognitive psychology,
which suggests that women perform more poorly on memory tests in pregnancy and shortly after
birth.182–187 It is important to recognise that parents whose children are born preterm may not benefit
from information provision in the third trimester; however, they should still benefit from more effective
awareness strategies and drip-feeding of information across pregnancy, resulting in an enhanced likelihood
that they are able to make a decision about NBS compared with current practice.

This project was not able to establish why health professionals were providing information after birth, in
contradiction to current guidance. One possibility is that midwives have multiple competing priorities and
so have insufficient time to provide information during pregnancy. This could result in midwives needing to
prioritise other information in appointments during the pregnancy and only being able to prioritise NBS
information at a time when they are required to seek consent. One possible solution would be to move
the consent process into pregnancy, as is the case in New Zealand, to ensure that the communication and
decision-making process take place at a time when parents are most receptive to the information29,66,70 and
are able to make decisions.

The one mode of information provision that was consistently valued was having a discussion with a health
professional.66,72,79 A discussion is potentially the most beneficial way of providing NBS information, but also
the most expensive, and therefore it is vital that it is employed effectively. Our data suggest that parents
want the health professional both to be trained and to have the time to perform this role. An example of
the need for up-to-date training not being currently met was identified when the Health Professional
Handbook was accessed in March 2016 and was found to refer to only five conditions in the NBS panel,
despite the panel having been expanded in January 2015. It is a concern that health professionals are not
being adequately informed of the conditions being screened for as this has been shown to feed into
parents’ reactions when they first hear that their child may be affected.34,99 The data suggest that one
solution may be for midwives to provide information in group sessions and for parents to be able to access
a national telephone line to receive further information, while simultaneously moving the time for informing
parents to the third trimester. To adequately train the entire midwifery workforce and allow them the
30 minutes that they feel they would need with each parent using the current approach to communication
is not likely to be feasible within current health-care budgets. Midwives’ time is likely to be much better
spent having more lengthy conversations in the third trimester, when parents are more receptive to
information. Another message that was explicit in the data, but also implicit given the lack of knowledge of
key messages that are included in the current screening booklet,188 is that the current practice of using
leaflets needs optimising. Although the realist review reported in Chapter 2 raised some concerns about the
use of leaflets, they may still be an effective mode of information provision if they are provided at a time
when parents are more receptive to information, such as in the third trimester of the pregnancy, and
ensuring that midwives’ time is used instead in helping parents check their understanding or make decisions
in line with their personal preferences.

A key central message from this project was the potential value of making the learning experience parent
led, rather than perceiving parents as being passive recipients of information given to them by midwives and
through leaflets. Both parents and health professionals in the interview and stakeholder studies valued this
development. This also fits with emerging dialogues in the literature61 and the lack of an optimally effective
communication mode evidenced by multiple Cochrane reviews.189,190 The supplementary questions included
in the stated preference study identified some differences in attitudes to receiving information, which
introduces the concept of personalising information provision. For personalised information provision to
occur there is a need for multiple formats to be available, giving rise to the idea of an ‘information tool kit’.
The information tool kit could use alternative information routes such as embedded videos on trusted
websites and waiting room televisions. Pooling existing resources by providing information in a group
setting antenatally, rather than on an individual parent basis, could also be offered within a personalised
information provision model.
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Within such a model, midwives could change their remit and act as ‘trusted guides’, who could direct
parents to important information and then use their constrained time to answer specific questions. Robust
training, however, would be required for midwives to meet this new role, which may not be feasible for the
entire midwifery workforce. A solution would be to offer a national telephone line for parents to seek
further information that would reduce the number of midwives who would need to be NBS experts. Indeed,
there was some suggestion from other health professionals that midwives may not need to fulfil this role
and there is evidence from another NBS publication that it is more important to parents that the health
professional can answer their questions effectively.34

It is also necessary to be clear about what information is best provided within a personalised information
provision model. This project, using data from the interviews, focus groups and stated preference study,
suggested that the type of information provided should also be personalised to parents. There were
differences identified between what parents perceived to be important and what health professionals
perceived to be important, with parents prioritising information about pain and side effects and midwives
prioritising the names of the conditions and the way that the sample is taken. However, it was also clear
from the stakeholder study that it was possible to generate a list of core types of information required by
all parents.

Carrier results are the most frequent results conveyed across a NBSP because of the number of sickle cell
carriers identified.34 Previous work suggests not only that carrier results can trigger psychological distress
and impact on child bonding, parental relationships and the ability to engage with daily life,13 but also
that this distress is a key driver for parents seeking further support from the NHS, usually in the form of
specialists.34 It has been shown that when parents are adequately informed of the likelihood of a carrier
result being returned, or that further testing may be needed, this impact and service need can be
minimised or removed altogether.34 This project did not focus on recruiting carriers as previous work had
already focused on this need to adequately inform parents about carrier results.13,34 Yet it is of concern that
few parents and no health professionals, with the exception of one in the focus group, raised the need for
NBS prescreening information to contain information about carriers. Furthermore, the observation study
suggested that parents were generally not told that a range of potential results were possible outcomes of
the screen and, when parents were told, this occurred after birth when they were unlikely to absorb
this information.

In addition to contributing to distress further on in the screening pathway for some parents, the omission
of this message may be a missed opportunity to engage parents. It has been shown previously that young
adults who dismissed the relevance of NBS information did start engaging with the information once they
realised that they could potentially be carriers of one or other of the conditions.114

Ultimately, the question of why communication and information provision in NBS is necessary should be
revisited. If the view is that communication is occurring to enable informed consent, then the data within
this project suggest that the markers of informed consent are currently not being met. However, there are
suggestions that, with modifications, this could be achievable and would be desirable. Likewise, if the view
is that communication is happening so that parents have an understanding of the screening programme for
disease, then it is understandable that midwives will focus their communication on providing information
about the types of diseases in the panel and the likelihood of a ‘rare’ positive result. In contrast, if the remit
of information provision is reframed as being to make parents aware of the implications of their child
being screened and preparing them for the most likely outcomes of the screening, then the importance
of conveying the possibility of false-positive and carrier results increases. It is a dominant view within the
medical profession that carrier results do not have a medical impact on the child, but it has repeatedly
been shown that these results, as well as false-positive results, often have a psychological and financial
impact.13,35–38,43 Therefore, the need to make parents aware that they have a choice whether or not to
take part, that samples will be stored and that carrier status might be revealed are key messages within
an antenatal communication programme that is meant to prepare parents for the outcomes of NBS.
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Further research

This project has identified a number of key areas for future research. Importantly, the value of information
analysis suggested that there are key areas of uncertainty that merit investment in future research.

l The development and robust evaluation of an information tool kit to provide a personalised approach
to information provision in NBS through a trial of the personalisation mechanism and information tool
kit offered to parents in the third trimester of pregnancy compared with current actual practice.

l The development of a mechanism with which to target the components of the information tool kit to
subgroups of parents such that the mode of communication matches parents’ attitude (active or
passive) to information provision.

l Use of this trial of the information tool kit to examine the effect of changing the role of midwives from
providing a list of information to becoming a signposter and checker of parental understanding.

l Use of the current practice arm of the trial to understand why health professionals currently provide
information at the time that do and in the way that they do.

l Identify the appropriate primary outcome measure to capture the effectiveness of the information tool
kit for parents taking part in a NBSP.

l Quantify the impact of different approaches to information provision on anxiety levels in parents.
l Quantify the impact of different approaches to information provision on the use of health-care

resources and specifically understand the level of uptake of visits to health-care professionals and the
NHS when a positive result has been received and a confirmatory test is awaited.

l Within this study explore how to trigger understanding in parents rather than focusing on information
provision to parents.
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Appendix 1 Realist review summary table
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Appendix 2 Pre-interview tool: alternative
consent and communication models

 

 

 

 

 

Study title: Providing information about newborn screening antenatally 
 
Pre-interview information 
 
Before the interview, we would like you to give some thought to how much 
information you think people should receive about newborn screening and how much 
of a choice parents should have. To help you do this we have enclosed two cards. 
One is called “how much choice?” the other is “how much information?” On each 
card we outline different options for offering services to parents.  On the back of 
each card you will find some points to think about related to this issue. We will 
discuss your preferences in the interview, but it would be useful if you could let me 
know which options you prefer when I call you the day before the interview.  

 
Please do not hesitate to telephone me if you have any questions or if you would like 
to discuss any of the information before the interview.  

--------------------------------------------------------------------------- 

How much information should we give parents? 

Options: 

d.) Parents receive information about how the heel prick test will be carried out, 
when they will receive the results of the test AND information about each of the 
conditions their baby is being screened for.  

 
e.) Parents receive information about how the heel prick test will be carried out, 

when they will receive the results of the test and information which lists the 
names of the conditions screened for. Parents will be told where they can get 
further information about each condition their baby is being screened for, should 
they want it.  

 
 

f.) Parents are only told that screening will take place and when they will get the 
results. 
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Points to consider  

 
• Many of the conditions are rare 

 
• In England we currently screen babies for 5 conditions. 

 
• In the next few years it is likely that we will screen for more conditions 

(possibly around 10 different conditions). Some countries screen for many 
more than this and we may keep increasing the number of conditions in 
England.  
 

• Much of the information about newborn screening is given during pregnancy 
 

• How much information would you like to have about newborn screening for 
your baby? 
 

• How much time would you like midwives to take to discuss screening with 
you? 
 

• What should be the cost of providing information to parents about newborn 
screening?  
 

How much choice 

 
e.) Parents can choose if their baby will be screened or not 

 
f.)  Parents can choose if their baby will be screened or not AND if they say yes, 

they can choose which conditions they would like their baby to be screened 
for  
 

g.) Health care professionals will assume parents want their baby to be screened. 
If parents do not want their baby screened, they will have to explain the 
reason why to a healthcare professional 
 

h.) Parents do not have any choice about screening as screening is compulsory 
for all babies  
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Points to consider 

• For some conditions being screened, treatment may not yet be available.  
 
• In some cases, the information you might get from screening may not have 

an impact of your baby’s health.  
 

• Some conditions, if not picked up early, may require more treatment and 
can possibly result in worse outcomes for that child. 
 

• How much control would you like to have over whether your baby is 
screened or not? 
 

• How involved would you like healthcare professionals to be making a 
choice about newborn screening? 

 
• How comfortable would you feel making a decision about screening for 

your baby in each of the scenarios listed above? 
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Appendix 3 Telephone survey (version 3)

 

   

PINSA: 
Providing Information about Newborn Screening 

Antenatally 
 
 
 
 
Introduction 
 
My name is ________________ and I am a researcher from the University of Manchester. 
 
The main aim of this survey is to understand the way in which information about the 
Newborn Blood Spot Screening Programme is currently provided to parents. 
 
The second aim of this survey is to discover if there are any barriers to the provision of 
information by health professionals. 
 
It is important that your answers represent what you actually do in practice rather than what 
guidelines advise should be done. Your answers will be anonymised.  
 
The survey will take no more than 30 minutes to complete and you will have the opportunity 
to add any extra comments about Newborn Bloodspot Screening or the survey at the end. 
 
In terms of data collection it would be helpful for me to tape-record the survey - Are you 
happy for me to tape-record the survey? 
 
Would you like to be entered into a prize draw for the chance to win a £50 Marks and 
Spencers voucher as a thank you for taking part? 
 
 _________________________________________________ 

Providing Information Before Birth 
 
The questions in this section ask you about providing information  before birth 
 
1. In your NHS role, do you give information about Newborn Blood Spot Screening to 
parents before birth? 
 

   Yes                  No                         
 

(IF NO, PLEASE GO TO QUESTION 8) 
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2. Which of the following options do you use to provide information about Newborn Blood 
Spot Screening before birth? I will now read the options available to you. You are allowed to 
indicate more than one option.  
 

 Face to face discussion with parents 

 Screening for you and your baby leaflet 

 Blood spot screening for your baby leaflet 

 Other (write the response in the box below) 
 
 
 
 

 
 
(IF DISCUSSION NOT SELECTED GO TO QUESTION 6) 
 
3. If you discuss Newborn Screening with parents face to face, when in a woman's pregnancy 
would you generally do this?  
(If exact answer provided enter this, if not prompt with options below) I will now read the 
options available to you. Please choose just one option. 
 

  N/A          11-20 Weeks    31 Weeks-Birth 

  Booking   21-30 Weeks       
 
 
 
4. If you discuss Newborn Screening with parents face to face, where would you typically do 
this? I will now read the options available to you. You are allowed to indicate more than one 
option. 
 

 N/A                      In Hospital                Midwife Led Delivery Unit  

Antenatal Clinic    At Parent’s Home   

Other (write the response in the box below) 
 
 

 
 
 
 
 
 
 
5. If you discuss Newborn Screening with parents face to face, how long on average do you 
spend doing so?  
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(If exact answer provided enter this, if not prompt with options below) I will now read the 
options available to you. Please choose just one option.
 

 N/A                        11-20 Minutes 

 0-5 Minutes           21-30 Minutes 

 6-10 Minutes  Longer than 30 minutes 

6. If you provide pregnant women with the Screening for You and Your Baby Leaflet, when 
in a woman's pregnancy would you generally do this?  
(If exact answer provided enter this, if not prompt with options below) I will now read the 
options available to you. Please choose just one option. 
 

  N/A          11-20 Weeks    31 Weeks-Birth 

  Booking   21-30 Weeks       
 
 
7. If you provide pregnant women with the Screening for You and Your Baby leaflet, where 
would you typically do this? I will now read the options available to you. You are allowed to 
indicate more than one option. 
 

 N/A                      In Hospital                Midwife Led Delivery Unit 

Antenatal Clinic    At Parent’s Home   

Other (please specify) 
 
 
 
 
 
 
 
 
 

Information: After Birth but Before the Test 
 
The questions in this section asks you about providing information after the birth but 
before the test is done 

 
 
8. Do you provide any information about Newborn Blood Spot Screening after birth but 
before the screening is carried out? 
 

   Yes                  No                         
 

(IF NO, PLEASE GO TO QUESTION 13) 
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9. How long after birth but before conducting the screening test do you provide information 
about Newborn Blood Spot Screening? I will now read the options available to you. You are 
allowed to indicate more than one option. 
 

Immediately before test 

24 hours before test 

Longer than 24 hours before test 
 
 
10. Where does this information provision generally take place? I will now read the options 
available to you. You are allowed to indicate more than one option. 
 

 N/A                            In Hospital      

 At Parent’s Home     Midwife Led Delivery Unit 

Other (please specify) 
 
 
 
 
 
 

 
11. What form does this information provision take (tick all that apply)? I will now read the 
options available to you. You are allowed to indicate more than one option. 
 

 Face to face discussion with parents 

 Screening for you and your baby leaflet 

 Blood spot screening for your baby leaflet 

 Other (please specify) 
 
 
 
 
 
 
 
 
(SKIP QUESTION 12 and go to question 13 IF DISCUSSION NOT TICKED ABOVE) 
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12. If you discuss screening with parents after birth but before the heel prick test, how long 
would you typically spend on this topic? 
(If exact answer provided enter this, if not prompt with options below) I will now read the 
options available to you. Please select one option. 
 

 N/A                        11-20 Minutes 

 0-5 Minutes           21-30 Minutes 

 6-10 Minutes  Longer than 30 minutes 
 
 

Taking Informed Consent for Newborn Blood spot 
Screening 

 
The questions in this section asks you about taking informed consent for newborn 
bloodspot screening 

 
 
13. In your role in the NHS do you personally take informed consent for Newborn Blood 
Spot Screening? 
 

   Yes                  No                         
 

(IF NO, PLEASE GO TO QUESTION 20) 
 
 
14. On average, how many parents do you see to take informed consent for Newborn Blood 
Spot Screening from per week?  
(If exact answer provided enter this, if not prompt with options below) I will now read the 
options available to you. Please select one option. 
 

 0-2                         11-20 

 3-5                         More than 20 

 6-10   
 
 
15. Who do you generally prefer to gain informed consent from?  
(If exact answer provided enter this, if not prompt with options below) I will now read the 
options available to you. Please select one option. 
 

 Mother only                    Carer 

 Partner only                   It depends 

 Mother and Partner 
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 Other (please specify) 
 
 
 
 
 
16. If you prefer to gain informed consent from a specific person, why is this? 

 
 
 
 
 
 
 
 
 
17. How do parents give informed consent for Newborn Blood Spot Screening? (e.g. verbally 
or written) 
 
 
 
 
 
 
 
18. Do you ever use interpreters to provide information and take consent from parents who do 
not speak English as their first language?
 
 

   Yes                  No                         
 
 
19. If yes, roughly how often would you encounter a set of parents who required an 
interpreter? (i.e. once a week, once a month etc) 
 
 
 
 
 
 
 

Providing Information About Repeat Tests 
 
The next section will ask you about providing information to parents about the need to 
conduct a repeat test. 
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A repeat test may be needed if: 

• The results were near to being positive and verification is needed. 
• The first sample was not collected properly. 
• Other problems such as the loss of the sample in the post. 

 
20. If the first sample collection failed and it is necessary to take a second heel prick sample 
for testing, who usually explains the need for a follow up bloodspot sample collection to the 
parents? I will now read the options available to you. Please select one option. 
 

Me

An explanation is not usually given 

Other (please specify) 

 
 
(IF NOT ME, PLEASE GO TO QUESTION 21) 
 
 
21. If you, how long do you spend explaining why it is necessary to collect a second 
bloodspot sample?  
(If exact answer provided enter this, if not prompt with options below)I will now read the 
options available to you. Please select one option. 
 

 N/A                        11-20 Minutes 

 0-5 Minutes           21-30 Minutes 

 6-10 Minutes  Longer than 30 minutes 
 
 
22. On average, how many second blood spot sample collections do you have to conduct in a 
week? 
(If exact answer provided enter this, if not prompt with options below) I will now read the 
options available to you. Please select one option. 
 

 0-2                         11-20 

 3-5                         More than 20 

6-10
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General Questions About Newborn Blood Spot Screening 
 
 
23. How important do you believe presenting information about the Newborn Blood Spot 
Screening test is relative to your other duties? I will now read the options available to you. 
Please select one option. 
 

 A lot more important 

 More important 

 Equally important 

 Less important 

 A lot less important 
 
 
24. Please explain your answer to the above question 
 
 
 
 
 
 

 
 
 

25. Do you feel that your other duties limit the amount of time you have to present 
information about Newborn Blood Spot Screening? 

 
 Yes                       No 

 
26. Please explain your answer to the above question 
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Some Questions About Yourself 
 
 
27. What is your role in the NHS? (e.g. Community midwife, hospital based, student etc) 
 
 
 
 
28. What is your pay grade? 
 

Band 2                         Band 6
 Band 3                         Band 7 
 Band 4                         Band 8 A-C 
 Band 5                         Student 

 
 
 
29. What is the name of the NHS trust you work in? 

 
 

 
 
30. Is your trust involved in the pilot for expanded newborn screening? 

 
  Yes                       No                Don’t Know 
 
 
 
31. Do you have any other comments about providing information about Newborn Blood 
Spot Screening? 

 
32. Do you have any further comments about this survey? 
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33. Would you be willing to receive information about taking part in further studies in this 
project?

 Yes                       No 
 
(CHECK IF EMAIL ADDRESS GIVEN FOR PRIZE DRAW, IF NOT PLEASE 
RECORD BELOW) 
 

 
 
 
 
 
Thank you for taking the time to complete this survey. 
 
Your responses will help us to discover how information about Newborn Bloodspot 
Screening is currently given to parents and whether there are any pressures on this. 
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Appendix 4 Observation data collection Excel
spreadsheet
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Appendix 5 Summary of identified economic
evaluations of technologies used in newborn
screening programmes
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Appendix 6 Telephone data entry Excel
spreadsheet

Number Question Possible answers

Midwife initials Midwife reference no.

Before birth

1 Do you give information about NBS before birth? Yes/no

2 Which of the following do you use to give
information about screening?

Discussion

Screening For You and Your Baby

Bloodspot Screening For You and Your Baby

Other

3 When would you discuss NBS? Date given

Category

4 Where would you discuss NBS? Antenatal clinic

In hospital

At the parent’s home

Midwife-led delivery unit

5 How long do you spend discussing NBS? Number given

Category

6 If you provide a leaflet, when would you do this? Date given

Category

7 Where would you provide the leaflet? Antenatal clinic

In hospital

At the parent’s home

Midwife-led delivery unit

After birth but before the test

8 Do you give information after the baby is born but
before the test?

Yes/no

9 How long before the test would you give
information?

Immediately before the test

24 hours before the test

> 24 hours before the test

10 Where would you give this information? In hospital

At the parent’s home

Midwife-led delivery unit

11 How would you give this information? Discussion

Screening For You and Your Baby

Bloodspot Screening For You and Your Baby

Other

12 If you discuss screening with parents, how long
would you spend doing this?

Number given

Category
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Number Question Possible answers

Informed consent for NBS

13 Do you take informed consent for NBS? Yes/no

14 How many parents would you see a week to take
consent for NBS?

Number given

Category

15 Who do you prefer to take informed consent from? Category

Other

16 If you prefer to gain informed consent from a
certain person why is this?

Text answer

17 How do parents give consent? Open answer but probably verbal or written

18 Do you use interpreters to help give information
about NBS?

Yes/no

19 How frequently do you need to use interpreters? Open answer but examples would be once a
week/month, etc.

Providing information about repeat tests

20 If a repeat sample is needed, who explains the
reasons for this to the parents?

Category

Other

21 If you explain why a repeat test is needed, how long
would you spend on this?

Number given

Category

22 On average, how many second bloodspot samples
do you take in a week?

Number given

Category

General questions about NBS

23 How important is presenting information relative to
your other duties?

Category

24 Please explain your answer Text answer

25 Do your other duties limit your ability to give
information to parents?

Yes/no

26 Please explain your answer Text answer

Some questions about you

27 What is your role in the NHS? Free answer, ideally specific job title

28 What is your pay grade? Category

29 What is the name of the NHS trust you work in? Free answer

30 Is your trust involved in the pilot for expanded
newborn screening?

Yes/no/don’t know

31 Do you have any other comments about providing
information?

Text answer

32 Do you have any further comments about this
survey?

Text answer

33 Would you be willing to receive information about
further studies?

Yes/no
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Appendix 7 Summary of identified economic
evaluations of newborn screening programmes
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Appendix 8 Economic modelling electronic search
strategy: example for MEDLINE

1. exp Infant, Newborn/
2. (neonat* or newborn or baby or babies or perinat*).mp. [mp = title, abstract, original title, name of

substance word, subject heading word, keyword heading word, protocol supplementary concept,
rare disease supplementary concept, unique identifier]

3. 1 or 2
4. exp Neonatal Screening/
5. (screen* or test* or program* or procedure).mp. [mp = title, abstract, original title, name of substance

word, subject heading word, keyword heading word, protocol supplementary concept, rare disease
supplementary concept, unique identifier]

6. 4 or 5
7. guthrie.ab,ti.
8. (blood spot* or bloodspot*).mp. [mp = title, abstract, original title, name of substance word, subject

heading word, keyword heading word, protocol supplementary concept, rare disease supplementary
concept, unique identifier]

9. (heel-prick* or heelprick*).mp. [mp = title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept, rare disease supplementary
concept, unique identifier]

10. 7 or 8 or 9
11. Economics/
12. exp ‘costs and cost analysis’/
13. Economics, Dental/
14. exp economics, hospital/
15. Economics, Medical/
16. Economics, Nursing/
17. Economics, Pharmaceutical/
18. (economic$or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic$).ti,ab.
19. (expenditure$not energy).ti,ab.
20. value for money.ti,ab.
21. budget$.ti,ab.
22. or/1–11
23. ((energy or oxygen) adj cost).ti,ab.
24. (metabolic adj cost).ti,ab.
25. ((energy or oxygen) adj expenditure).ti,ab.
26. 23 or 24 or 25
27. 22 not 26
28. letter.pt.
29. editorial.pt.
30. historical article.pt.
31. 28 or 29 or 30
32. 27 not 31
33. exp animals/not humans/
34. 32 not 33
35. bmj.jn.
36. ‘cochrane database of systematic reviews’.jn.
37. health technology assessment winchester england.jn.
38. journal of medical economics.jn.
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39. 35 or 36 or 37 or 38
40. 34 not 39
41. 3 and 6 and 10 and 22 and 27 and 32 and 34 and 40
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Appendix 9 Model parameters and structure

Variable
Base-case
value

Values used in one-way
sensitivity analysis Distribution used in PSA

Probabilities

Receiving an individual discussion late in
pregnancy in current actual practice

0.35 Not appropriate X≈ Beta(7,13)

Receiving information on day 5 as opposed to
day 3 in current actual practice

0.90 Not appropriate X≈ Beta(18,2)

Receiving information in an antenatal class in
personalised or universal practice

0 0.25, 0.50, 0.75, 1.00 X≈ Beta(1,1)

Requesting information based on individual
discussion in personalised practice

0.5 0, 0.25, 0.75, 1.00 X≈ Beta(1,1)

Requesting individual discussion after initially
requesting written materials in personalised
practice

0 0.25, 0.50, 0.75, 1.00 X≈ Beta(1,1)

Requiring a repeat sample 0.044

Receiving a first sample true-positive result 0.01

Receiving a false-negative result 0

Receiving an ‘urgent’ positive result 0.066

Receiving a ‘non urgent’ positive result 0.934

Decision-making is affected in current actual
practice

0 X≈ Triangular(0,1,1)

Decision-making is affected in personalised,
universal and current recommended practice

0 0.25, 0.5, 0.75, 1 X≈ Triangular(0,1,0)

Outcomes

Quality of life of a healthy individual 0.91366

Quality of life decrement caused by repeat
samples

0.01825 0.01, 0.05 X≈Gamma(0.50,0.02)
(QALY loss)

Duration of quality of life decrement 3 months 2 weeks, 1 year X≈Gamma(0.50,0.02)
(QALY loss)

Costs (£)

Parents in the personalised practice group
choose discussion-based information and
receive information in a group appointment

21.45 X≈Gamma(82.43,0.26)

Parents in the personalised practice group
choose discussion-based information but
do not receive information in a group
appointment

20.61 X≈Gamma(101.12,0.20)

Parents in the personalised practice group
choose leaflet-, internet- and app-based
information but then ask for a discussion later

21.53 X≈Gamma(81.05,0.27)

Parents in the personalised practice group
choose leaflet-, internet- and app-based
information and do not ask for a discussion
later

16.48 X ≈Gamma(1034.64,0.02)

Parents in the universal practice group receive
information in a group appointment

21.45 X≈Gamma(82.43,0.26)
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Variable
Base-case
value

Values used in one-way
sensitivity analysis Distribution used in PSA

Parents in the universal practice group do not
receive information in a group appointment

20.61 X≈Gamma(101.12,0.20)

Current recommended practice 24.83 X≈Gamma(44.23,0.57)

Parents in the current actual practice group
receive a discussion late in pregnancy

20.24 X≈Gamma(91.44,0.22)

Parents in the current actual practice group do
not receive a discussion late in pregnancy

17.49 X≈Gamma(234.14,0.08)

Repeat sample information 18.41 X≈Gamma(95.96,0.19)

GP visits for parents of children receiving
false-positive or repeat results that are later
confirmed to be urgent positive results

65

GP visits for parents of children receiving
false-positive or repeat results that are later
confirmed to be non-urgent positive results

130

GP visits for parents of children receiving
false-positive or repeat results that are later
confirmed to be negative results

130
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Appendix 10 Presentation shown to health
professionals during the focus groups
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Appendix 11 Focus group written notes
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Appendix 12 Summary of the study findings sent
to telephone interviewees

Providing Information about Newborn Screening (PINSA)

Summary of the study findings
Thank you once again for taking part in our interview study. The views you shared with us in the
interviews were very important and helpful. We would now like to hear your thoughts on our findings.

Main findings
Across the different studies, the messages from parents and midwives focused on four main areas:

1. when information should be given to parents
2. what information should be given to parents
3. how information is given
4. parent choice in newborn screening.

When information should be given to parents

l Parents and midwives thought that information about newborn screening should be given for the first
time in pregnancy and not after birth.

l Information should be ‘drip fed’ at multiple time points, with added reminders towards the end
of pregnancy.

l The third trimester/36 weeks is the ideal time to discuss newborn screening.
l Parents should be asked to consent for screening when discussing their birth plan.

What information should be given to parents

l Purpose of screening and why it is important.
l Names of the conditions being screened.
l How the sample will be taken.
l Whether the baby will feel any pain or side effects.
l When and how the results will be received.
l What has changed (for parents who have been through the screening process with previous children).
l Where to get further information.
l What will happen to the baby’s bloodspot sample card after screening.

How information is given

l Rather than everyone receiving the same leaflet, a range of information resources are available,
for example leaflet, website, app and video clip, and parents can choose the format best for them.

l Make the provision of newborn screening information more parent led.
l Modernise information through technology, for example apps and websites.
l Brief discussion with a midwife is still required to introduce and signpost parents to information

resources.
l Minimise information overload by separating NBS information.
l Check parents’ understanding of information.
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Parent choice in newborn screening

l Parents want to be informed and be more active in the information exchange.
l The majority of parents supported compulsory and assumed screening providing that they had received

adequate information in advance.

We also want to know what strategies you think would be effective when providing information about
newborn screening to parents and we will ask you more about that when we speak with you, for example
what you think about our message about when and how information is given.

Many thanks once again. Please do get in touch if you have questions or would like to know more before
giving your feedback. To keep up to date with study news, please visit our website (www.psych-sci.
manchester.ac.uk/PINSA) or our Twitter page (@PINSAstudy).

If you are interested in where our findings have come from:

l We interviewed a total of 45 parents and 37 health professionals from around the country about their
views and experiences.

l To find out more about current information-giving practice, we surveyed 22 midwives and observed
eight midwives in practice.

l We also conducted an online survey with 702 parents and 160 midwives to find out more about what
information strategies parents and midwives preferred.

l We conducted focus groups and telephone interviews with parents and health professionals to gather
feedback on our study findings and recommendations for the future.
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Appendix 13 Realist review search strategies

Newborn screening and consent search strategy

1. newborn screening or new born screening or neonatal screening or blood spot screening or bloodspot
screening or screening in the newborn or Guthrie test or heel prick test or PKU screening or
phenylketonuria screening or CHD screening or congenital heart disease screening or MCADD
screening or medium-chain-acyl-CoA dehydrogenase deficiency screening or CF screening or cystic
fibrosis screening or SCD screening or sickle cell screening

2. proxy consent or paren* consent or parent* discretion or parent* decision making or routinised or
mandatory or informed consent or informed choice or parent* choice or parent* autonomy or best
interests or explicit consent or implied consent or presumed consent or verbal consent or written
consent or intellectual capacity or intentionality or coerc* or retention or understanding or
relevant information

3. 1 AND 2

All results limited to title and abstract in all databases.

Informed consent theory search

Six databases [EMBASE, Scopus, PubMed, PsycINFO, Web of Science, HMIC (Health Management
Information Consortium)]

Terms

1. informed consent
2. theor* OR concept* OR defin* OR framework OR model
3. 1 AND 2
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Appendix 14 Parent demographic form

Date of interview: ………………..   Interviewer: ………….............................. 
 
Participant no: ……………. 
 
Interview with: ……………………………………..   
 
   Mother        Father 
 

Age   Age  
Occupation   Occupation  
Employment status   Employment status  
Education   Education  
Lives with father     
Religion   Religion  
Ethnicity   Ethnicity  
Needs interpreter   Needs interpreter  
Language   Language  

 
 
  Baby 

D.O.B/due date  
Gender  
Result  

 
 
Other children 
 

 Child 1 Child 2 Child 3 

Age    
Gender    
Result     
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Appendix 15 Discrete choice experiment
cognitive interview schedule

 

 

 
Providing information about newborn screening: 

An interview study 

Interview Schedule 

Introduction:  My name is Stuart Wright and I’m a Research Associate at the Manchester 

Centre for Health Economics. We are interested in finding out what information would help 

parents to decide whether to have their children screened for a range of inherited conditions. 

We would also like to find out how this information should be provided by the NHS. 

 

This interview will help us to develop a survey which will be completed by members of the 

public and midwives. I will ask you to complete the questionnaire and will ask you questions 

to check your understanding of the information provided. I will then ask you to complete 

some tasks whilst talking through the thought processes you use to answer them. Please also 

feel free to make any general comments about the survey whilst completing it. 

 

The interview should take about 45 minutes.  

 

Topic 1: Background Information 

 

Firstly, I would like you to read some background information about newborn bloodspot 

screening. 

 

(When participant reaches the check question at the end of the background information wait 

for answer, if not ask) Did you understand the information you were just shown? Is there 

anything else that you think you would need to know about newborn bloodspot screening? 

 

Topic 2: Conjoint Analysis 
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(After participant has read the instructions for CA) 

 

Could you explain to me in your own words what we are asking you to do in this question? 

I am going to ask you a question and I would like you to think aloud as you answer it. What I 

mean by think aloud is basically for you to say aloud everything that you would normally say 

to yourself or are thinking about silently. 

I know that it is not something you would normally do but it will help me understand what 

you are thinking and how you came up with your answer. Do you understand what I would 

like you to do? 

Question 1: Would you mind telling me how many windows do you have in your house? 

Question 2: As you complete the survey I want you to talk aloud by trying to say out-loud 

what you’re thinking as you’re completing this questionnaire.  

Don’t worry about making sense or talking to me, I am merely going to listen to what you 

have to say. If you go a bit quiet, I might ask some questions to get you talking again.  Is that 

ok?  

 

Probes: 

• What are you thinking now? 

• Why did you choose that one?  

• Would you choose that if I wasn’t here? 

• Are you considering all of the information presented? 

[If respondent is choosing very hards or very easies, probe why…] 

 

Topic 3: DCE 

 

I would now like you to do the same thing (thinking aloud) with these next questions. Again 

don’t worry about making sense or talking to me. 

 

Probes: 

• What are you thinking now? 

• Why did you choose that one?  
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• Would you choose that if I wasn’t here? 

• Are you considering all of the information presented? 

[If respondent is choosing A’s or B’s, probe why…] 

 

(Ask participant the check questions after the DCE is they do not volunteer answers to the 

questions) 

 

Topic 4: Final thoughts 

Do you have any other feedback or thoughts? 

Thank you for completing this interview. 
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Appendix 16 Information provision strategies
before the bloodspot sample is taken
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Appendix 17 Post-sample events
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Appendix 18 Description of decision tree branches

Tree label Definition

Personalised information provision

Choose discussion-based information The mother chooses to receive information based on an individual discussion
rather than in written materials

Choose materials-based information The mother chooses to receive information based on written materials:
a leaflet, website-based information and a smartphone app

Discussion and leaflet: late Parents receive 11 types of information in an individual discussion, supported
by a leaflet. Information is provided late in pregnancy

Leaflet, app and internet: late Parents receive information by way of a leaflet, website and smartphone
app. Information is provided late in pregnancy

Antenatal classes: late Parents receive information in antenatal classes late in pregnancy

No antenatal classes: late Parents do not receive information in antenatal classes late in pregnancy

Parent uses discussion option: late Parents who choose to receive information by way of written materials later
choose to additionally receive information in a discussion. This information is
provided late in pregnancy

Parent does not use discussion option: late Parents who choose to receive information by way of written materials do
not later choose to additionally receive information in a discussion

Brief reminder: days 0–5 Parents receive a short reminder about NBS between birth and the sample
being taken

Universal information provision

Discussion and leaflet: late Parents receive 11 types of information in an individual discussion, supported
by a leaflet. Information is provided late in pregnancy

Antenatal classes: late Parents receive information in antenatal classes late in pregnancy

No antenatal classes: late Parents do not receive information in antenatal classes late in pregnancy

Brief reminder: days 0–5 Parents receive a short reminder about NBS between birth and the sample
being taken

Current recommended information provision

Leaflet: early Parents receive a leaflet early in pregnancy

Discussion: late Parents receive 11 types of information in an individual discussion late in
pregnancy

Discussion: day 3 Parents receive 11 types of information on day 3 post birth in an individual
discussion

Current actual information provision

Leaflet: early Parents receive a leaflet early in pregnancy

Discussion: late Parents receive six types of information in an individual discussion late in
pregnancy

Discussion: day 3 Parents receive six types of information on day 3 post birth in an individual
discussion

Discussion: day 5 Parents receive six types of information on day 5 post birth in an individual
discussion
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Tree label Definition

Post-sample tree

Decision-making unaffected Parents’ ability to make decisions about their child’s health is not affected as
a result of the information that they are given. They do not experience
additional anxiety if their child requires a repeat sample and will not visit
their GP unnecessarily because of any anxiety

Decision-making affected Parents’ ability to make decisions about their child’s health is affected as a
result of the information that they are given. They may experience additional
anxiety if their child requires a repeat sample and may also visit their GP
unnecessarily because of this anxiety

First screen true positive A positive result is returned from screening

First screen true negative A negative result is returned from screening and the child does not later
develop an illness. This is an end point for the model

False-positive/repeat sample The initial results of the first screening sample are equivocal or the initial
sample was inadequate for avoidable reasons and another sample is required
for confirmation

False negative The screening returns a negative result. However, the result is false and the
child later develops one of the conditions. This is an end point for the model.
Because of the difficulty in identifying false-negative cases, it is assumed that
no children receive a false-negative result

Second screen true negative The second sample is returned with a negative result. This is an end point for
the model

Second screen true positive The second sample is returned with a true-positive result

Urgent positive Children receiving positive results for MCADD, MSUD, IVA or GA1 are
immediately asked to attend their local hospital so that diagnostic tests can
be completed and treatment started. This is an end point for the model

Non-urgent positive Children receiving positive results for PKU, CHT, CF, SCD or HCU are referred
to the relevant health-care professional within a week of the results being
received from the laboratory
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