
Back to school: challenges and rewards
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research
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The great comedian, W C Fields, is cred-
ited with the line, “Never work with chil-
dren or animals”, but as those of us who
have spent a lifetime in the field know,
nothing could be further from the truth
when engaging in medical research that
relates to children. Nevertheless, embark-
ing or participating in paediatric research
can be a daunting prospect for those
unfamiliar to engaging children in such
activities. The aim of this article is to
share some of our recent experience in
this field in order to encourage others to
engage in this hugely worthwhile field.

As is now well recognised, children are
not small adults but have an additional,
unique set of interests and needs.
Paediatricians can play a pivotal role in
facilitating paediatric research, since many
parents will seek their doctor’s advice
regarding potential participation in a
research project. Unfortunately doctors’
reluctance about their patients’ participa-
tion in research, whether on the grounds
of lack of equipoise or the additional
workload that this may entail, remains
one of the major barriers to research.1

Public trust in paediatric research is also
crucial. In order for much needed
research to proceed, the public needs to
know that standards are in place and are
adhered to, to protect the interests of chil-
dren. Involvement of service users includ-
ing children in decision-making, in both
clinical and research settings, has become
a central feature of many health and
research funding policies in the past
15 years. Although beyond the scope of
the current article, the urgent need to
address the current lack of evidence relat-
ing to children’s collaboration and
involvement with research has been
summarised recently.2 What is however
beyond doubt is that research
involving children is important for the
benefit of all children, provided it is
carried out in an ethical manner1 3–5 and

is highly rewarding for those undertaking
it and can provide valuable training
that may improve the quality of clinical
practice (http://www.phc.ox.ac.uk/research/
childrens-health). The Nuffield Council
on Bioethics have challenged the idea that
clinical research is something from which
children need to be protected and essen-
tially excluded from and have recently
published recommendations with which to
conduct relevant clinical research in order
to protect children and young people
through research.6

Given the many challenges to be faced
when undertaking research in children, it
is essential to ascertain before starting
that it is worthwhile in terms of being of
benefit to children, not duplicating earlier
work, being well designed and con-
ducted, including a statistically appropri-
ate number of subjects, being feasible in
the relevant age group and leading to
definitive results that can be properly
reported, all of which is required before
submitting any proposal to an ethics com-
mittee for approval. This requires a thor-
ough search of the literature, discussion
with experts in the field and engagement
of a suitably qualified statistician during
the early stages of planning the study
design and appropriate communication
with all relevant members of the wider
community, the nature of which will vary
according to where the research will be
undertaken.
The specific challenges and rewards

associated with research in children will
depend on specific circumstances, includ-
ing clinical status (ranging from com-
pletely healthy to those who are critically
ill), age and the precise research setting
(eg, home, school, laboratory, medical
centre or hospital-based venue). While it
may be relatively easy to recruit children
with specific diseases while in hospital as
they and their families have most to gain
from targeted research, this potential
advantage may be counteracted by prac-
tical problems, such as parental anxiety,
the child being too ill to study or the need
for an immediate intervention which pre-
cludes the ability to obtain prospective
parental consent.7 In instances such as
encountered in emergency medicine, use

of deferred consent may be preferable.
Under such circumstances, the Consent
Methods in Children’s Emergency
Medicine and Urgent Care Trials guidance
will help practitioners to conduct research
without prior consent in a way that is eth-
ically appropriate and addresses the needs
of families.8 9

Alternatively, the disease under investi-
gation may be so rare that it is difficult to
recruit sufficient children to reach defini-
tive conclusions in a timely manner, espe-
cially given the rate at which medical and
technological advances are currently being
made. Some of these issues are currently
being addressed by the proposed develop-
ment of ‘generic consent’ schemes in
which all parents would be asked on
arrival at major teaching hospitals
whether they would be willing for their or
their child’s clinical information to be
made available for research, provided all
data were anonymised and used within a
strict ethical framework.10 Indeed, recent
genetic breakthroughs involving the
sequencing of 100 000 human genomes
in order to identify ‘mystery diseases’ owe
their success to the existence of the NHS
in Britain, with its potential for storing
and sharing data on a massive scale.11

However, as discussed below, even with
full parental consent, access to routine
NHS data is not as straightforward as
might be hoped for.

Other approaches to conducting
research in children with relatively rare
diseases such as cystic fibrosis (CF), where
specialised measurements additional to
routine investigations may be required,
are illustrated by the success of the
London CF Collaboration (LCFC) (http://
www.ucl.ac.uk/london-cystic-fibrosis). This
involved all the CF paediatric specialist
hospitals in London working together to
investigate the natural history of lung
disease in children with CF both before
and after the introduction of national
newborn screening was introduced in the
UK in 2007. Results from this group have
demonstrated that lung function can
deteriorate soon after birth and before
symptoms are present,12 that lung func-
tion during the preschool years is predict-
ive of that in later school age13 and that
there has been a significant improvement
in lung function in infants with CF since
newborn screening was introduced, such
that at 1 year of age, any structural
changes are generally too mild to detect
reliably, precluding routine use of CT
scans at this age.14 15 The LCFC have also
demonstrated the feasibility and enormous
value of recruiting contemporaneous
healthy controls at all stages of their
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research programme in order to optimise
interpretation of results.16–18

RECRUITMENT OF HEALTHY
CONTROLS
The ability to recruit healthy children into
non-interventional medical and scientific
research presents its own special chal-
lenges. While the children themselves may
be eager to participate, parents may be
anxious about potential risks or unable to
commit time to attend appointments due
to ongoing family and work commit-
ments.19 20 To improve recruitment, many
studies in school-aged children have been
designed to allow data collection within
the school environment.21–23 This
approach minimises the burden on
parents and reduces the risk of selection
bias, either with respect to socioeconomic
circumstances or the chance that parents
of children with perceived problems may
be more likely to consent to participation.
As discussed below, our recent experience
of engaging a large number of healthy
London primary school children into a
multidisciplinary, multi-ethnic research
study funded by the Wellcome Trust: The
Size and Lung function In Children
(SLIC) study24 illustrates some of the chal-
lenges and rewards of undertaking this
type of non-interventional research in the
community as well as the importance of
detailed planning and good communica-
tion at all levels.

Importance of a pilot study
Definitive funding for large epidemio-
logical studies such as the SLIC study is
unlikely to be forthcoming unless the pro-
posal has been shown to be feasible. As
such, an initial pilot study to trial all
aspects of the study from recruitment,
consent and methodological issues to data
collection and management can be invalu-
able and many charitable organisations
now provide limited ‘pump-priming’ or
seed-funding to undertake such
work.25 26 Such a pilot study can provide
the opportunity to ensure that suitable
equipment has been selected for field con-
ditions, in terms of portability, robustness
and avoidance of calibration issues such as
may occur in unduly hot or cold environ-
ments and that any questionnaires are ‘fit
for purpose’. In addition to providing the
opportunity to develop and implement
standardised protocols, thorough training
of researchers and ongoing quality assur-
ance checks throughout the study, it will
highlight the importance of factors such
as optimal duration, timing and location
of assessments to ensure that the study
protocol causes minimal disruption within

the school timetable. An appropriate pilot
study will also facilitate a realistic assess-
ment of the number of children needing
to be recruited to achieve the required
sample size, after allowing for issues such
as consent, failure rates and exclusions on
health grounds.25

Recruitment of schools
To minimise bias when recruiting for
paediatric studies within a multi-ethnic
population, schools with a high ethnic
mix need to be identified and sampled by
education performance within boroughs
to ensure a wide range of socioeconomic
circumstances prior to initial contact with
suitable head teachers. In addition to
sending both a brief summary and full
details of the study (suitably worded to
avoid all jargon) to those showing poten-
tial interest, a personal visit by the lead
investigators to each school is mandatory,
both to check physical location and layout
and to ensure the best possible communi-
cation with the head teacher the school
administrators, caretaker and ideally some
of the teaching staff.

Public engagement
Following agreement by the school to par-
ticipate, the study needs to be publicised
as widely as possible by using school
newsletters and leaflets, by local media
and by inviting parents to attend presenta-
tions in the evenings or end of school day.
Head teachers, teaching staff and parent
representatives should be consulted on
how best to raise awareness and explain
the purpose and nature of the study to
children and their families. For research
studies focused on issues from
non-English-speaking communities, it may
be helpful to get the involvement of com-
munity leaders or well-known local per-
sonalities to support and promote the
research, and recruitment may be also
extended to local temples or mosques.
Publicity for the study may also be
achieved through local media via local
radio or weekly newspapers in their spe-
cific languages. In such studies, represen-
tatives from the schools and local
community should form part of the
Project Steering Committee, whose main
aim is to monitor and supervise the pro-
gress of the study towards its interim and
overall objectives.

Recruitment of children
Interactive science workshops,24 adapted
according to the specific research ques-
tion, subject’s age group and if possible
the school curriculum, can greatly
increase children’s enthusiasm to

participate, the latter being key to obtain-
ing parental consent. Given that most chil-
dren have an inherent competitive streak,
an interschool or interclass competition
may also help boost study recruitment, as
will a personal recognition for each
child’s participation using appropriate
incentives such as a medal or certificate. It
should be noted that in Europe (although
not in the USA), incentive payments for
paediatric research are illegal.1 27 To avoid
the potential personal distress to a child
that exclusion on health grounds might
cause when recruiting within a school
setting, as well as any potential breach of
medical confidentiality, an ‘inclusive’
approach is advisable, whereby no willing
child is excluded from testing, their data
simply being excluded from subsequent
definitive analyses if specified inclusion
criteria have not been met.25 28 One
advantage of this approach is the ability
to objectively assess the extent to which
inclusion and exclusion criteria actually
impact on population-based studies.28

To encourage enthusiasm and retention
of schools/subjects during longitudinal
studies, presentation of study updates to
staff, parents and at school assemblies,
together with the availability of a study
website (eg, http://www.ucl.ac.uk/slic),24

will enable all interested parties to follow
the study progress and retain a sense of
‘belonging’. At the end of the study it is
also important to request feedback from
children, parents and teachers to inform
future studies.24

Challenges of field studies
When undertaking research in inner city
schools, location of adequate space in
which to conduct assessments may impact
on which schools can be selected for
recruitment. For example, even if there is
space for a mobile laboratory within the
playground/school grounds, location of a
school next to a busy road with heavy
traffic may compromise equipment func-
tion. Whatever the circumstances, it will
always be essential to work closely with
school staff to identify the most appropri-
ate location and ensure that the children’s
safety and access is not compromised.

While placing far less burden on
parents, since their attendance is generally
not required during data collection, there
are methodological limitations associated
with school-based research. Children will
need to take relevant paperwork such as
information sheets, questionnaires and
consent forms home (and return them!)
and the research team will be dependent
on parents completing the study question-
naire accurately if essential background
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information such as ethnicity, birth and
medical history of the child and family is
to be recorded. Potentially sensitive and
complex issues such as categorisation of
socio-economic circumstances and ethni-
city may not be reported reliably.
Furthermore, accurate categorisation of
pubertal status is difficult especially in
primary school children as self-report has
been shown to be unreliable.29

With increasing computerisation of
health records, checking basic details such
as birth weight, gestational age and prior/
current medication and diagnosis should
be relatively straightforward via the child’s
general practitioner (GP/family doctor).
However, while parental consent to access
GP records was received from 95% of
children participating in the SLIC study,
only 40% of GP practices across six NHS
Trust across London agreed to participate,
despite the offer of monetary incentives
and the availability of a member of the
research team to extract the necessary
information. In addition, the response
rate from GPs was especially low for chil-
dren from more deprived areas, thereby
risking collection bias and information
less likely to be available had the child
been born outside the UK. Fortunately,
parental report of birth data was found to
be an appropriate alternative to health
records in this study.30

CONCLUSION
Despite the ethical and practical chal-
lenges of involving children in research, it
is imperative that the paediatric medical
community advocate for more research
both for children and with children and
to ensure that such research is conducted
to the highest possible standards. Given
the importance of primary care in shaping
the treatment that children receive, it is of
particular importance to engage GPs and
parents when discussing priorities for
future research in this age group. There is
little doubt that undertaking research with
young children can be exhausting and pre-
sents its own specific challenges, but these
are more than compensated by the results
that can be achieved and by the sheer
enthusiasm with which young people
engage in such activities.

Acknowledgements The Size and Lung function In
Children (SLIC) study team acknowledges the support
of the National Institute for Health Research (NIHR)
through the Comprehensive Clinical Research Network
and the NIHR Biomedical Research Centre at Great
Ormond Street Hospital for Children NHS Foundation
Trust and University College London.

Contributors JS and SL wrote the manuscript.

Funding This work was supported by grants from the
Wellcome Trust [WT094129MA], Asthma UK [10/013],
the Cystic Fibrosis Trust [PJ550] and the Special
Trustees: Great Ormond Street Hospital for Children
NHS Foundation Trust, London, UK [GOSHV0913
RDM].

Competing interests None declared.

Provenance and peer review Commissioned;
externally peer reviewed.

Open Access This is an Open Access article
distributed in accordance with the terms of the Creative
Commons Attribution (CC BY 4.0) license, which
permits others to distribute, remix, adapt and build
upon this work, for commercial use, provided the
original work is properly cited. See: http://
creativecommons.org/licenses/by/4.0/

To cite Stocks J, Lum S. Arch Dis Child
2016;101:785–787.

Received 23 February 2016
Revised 5 April 2016
Accepted 6 April 2016
Published Online First 26 April 2016

Arch Dis Child 2016;101:785–787.
doi:10.1136/archdischild-2015-310347

REFERENCES
1 Spriggs M, Caldwell PH. The ethics of paediatric

research. J Paediatr Child Health 2011;47:664–7.
2 Bird D, Culley L, Lakhanpaul M. Why collaborate

with children in health research: an analysis of the
risks and benefits of collaboration with children. Arch
Dis Child Educ Pract Ed 2013;98:42–8.

3 Kaiser A, Carr R. How to make the research ethics
committee your new best friend. Arch Dis Child Educ
Pract Ed 2013;98:173–4.

4 Medical_Research_Council. MRC Ethics Guide:
medical research involving children. London, UK:
Medical_Research_Council, 2004:1–48.

5 McIntosh N, Bates P, Brykczynska G, et al.
Guidelines for the ethical conduct of medical
research involving children. Royal College of
Paediatrics, Child Health: Ethics Advisory Committee.
Arch Dis Child 2000;82:177–82.

6 Farsides B, Brierley J, Coyne I, et al. Children and
clinical research: ethical issues. London, UK,
2015:1–264.

7 Neuman G, Shavit I, Matsui D, et al. Ethics of
research in pediatric emergency medicine. Paediatr
Drugs 2015;17:69–76.

8 Woolfall K, Frith L, Gamble C, et al. How parents
and practitioners experience research without prior
consent (deferred consent) for emergency research
involving children with life threatening conditions: a
mixed method study. BMJ Open 2015;5:e008522.

9 Woolfall K, Frith L, Dawson A, et al. Fifteen-minute
consultation: an evidence-based approach to
research without prior consent (deferred consent) in
neonatal and paediatric critical care trials. Arch Dis
Child Educ Pract Ed 2016;101:49–53.

10 Davis A. Give to GOSH: Every child at this hospital
could be asked to take part in research. Evening
Standard 12 January 2016.

11 Lay K. Girls’ mystery illness diagnosed through
ground-breaking DNA sequencing. The Times 12
January 2016.

12 Ranganathan SC, Dezateux C, Bush A, et al. Airway
function in infants newly diagnosed with cystic
fibrosis. Lancet 2001;358:1964–5.

13 Aurora P, Stanojevic S, Wade A, et al. Lung
clearance index at 4 years predicts subsequent lung
function in children with cystic fibrosis. Am J Respir
Crit Care Med 2011;183:752–8.

14 Nguyen TT, Thia LP, Hoo AF, et al. Evolution of lung
function during the first year of life in newborn
screened cystic fibrosis infants. Thorax
2014;69:910–17.

15 Thia LP, Calder A, Stocks J, et al. Is chest CT useful
in newborn screened infants with cystic fibrosis at 1
year of age? Thorax 2014;69:320–7.

16 A testing decision: would you let doctors carry out
tests on your baby if it meant helping other children?
Prima Baby. Sittingbourne, Kent, UK: Immediate
Media Company Ltd, 2014:73–4.

17 Lum S, Bountziouka V, Wade A, et al. New reference
ranges for interpreting forced expiratory manoeuvres
in infants and implications for clinical interpretation:
a multicentre collaboration. Thorax 2016;71:276–83.

18 Stocks J, Modi N, Tepper R. Need for healthy control
subjects when assessing lung function in infants with
respiratory disease. Am J Respir Crit Care Med
2010;182:1340–2.

19 Buscariollo DL, Davidson MA, Black M, et al. Factors
that influence parental attitudes toward enrollment in
type 1 diabetes trials. PLoS One 2012;7:e44341.

20 Nabulsi M, Khalil Y, Makhoul J. Parental attitudes
towards and perceptions of their children’s
participation in clinical research: a developing-country
perspective. J Med Ethics 2011;37:420–3.

21 Barone-Adesi F, Dent JE, Dajnak D, et al. Long-term
exposure to primary traffic pollutants and lung
function in children: cross-sectional study and
meta-analysis. PLoS ONE 2015;10:e0142565.

22 Fawke J, Lum S, Kirkby J, et al. Lung function and
respiratory symptoms at 11 years in children born
extremely preterm: the EPICure study. Am J Respir
Crit Care Med 2010;182:237–45.

23 Harding S, Whitrow M, Maynard MJ, et al. Cohort
profile: the DASH (determinants of adolescent social
well-being and health) study, an ethnically diverse
cohort. Int J Epidemiol 2007;36:512–17.

24 Lum S, Stocks J. Size and Lung function In Children
(SLIC study). Secondary Size and Lung function In
Children (SLIC study) 17 Dec 2014 2012. http://
www.ucl.ac.uk/slic/participants/storysofar

25 Lum S, Sonnappa S, Wade A, et al. Exploring ethnic
differences in lung function: the Size and Lung
function In Children (SLIC) study protocol and
feasibility. London, UK: UCL Institute of Child Health,
2014:1–48.

26 van Teijlingen E, Hundley V. The importance of pilot
studies. Nurs Stand 2002;16:33–6.

27 Caldwell PH, Murphy SB, Butow PN, et al. Clinical
trials in children. Lancet 2004;364:803–11.

28 Lum S, Bountziouka V, Sonnappa S, et al. How
“healthy” should children be when selecting
reference samples for spirometry? Eur Respir J
2015;45:1576–81.

29 Lum S, Bountziouka V, Harding S, et al. Assessing
pubertal status in multi-ethnic primary schoolchildren.
Acta Paediatr 2015;104:e45–8.

30 Bonner R, Bountziouka V, Stocks J, et al. Birth data
accessibility via primary care health records to classify
health status in a multi-ethnic population of children:
an observational study. NPJ Prim Care Respir Med
2015;25:14112.

Stocks J, Lum S. Arch Dis Child September 2016 Vol 101 No 9 787

Leading article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1136/archdischild-2015-310347&domain=pdf&date_stamp=2016-04-26
http://dx.doi.org/10.1111/j.1440-1754.2011.02166.x
http://dx.doi.org/10.1136/archdischild-2012-303470
http://dx.doi.org/10.1136/archdischild-2012-303470
http://dx.doi.org/10.1136/archdischild-2013-303942
http://dx.doi.org/10.1136/archdischild-2013-303942
http://dx.doi.org/10.1007/s40272-014-0110-4
http://dx.doi.org/10.1007/s40272-014-0110-4
http://dx.doi.org/10.1136/bmjopen-2015-008522
http://dx.doi.org/10.1136/archdischild-2015-309245
http://dx.doi.org/10.1136/archdischild-2015-309245
http://dx.doi.org/10.1016/S0140-6736(01)06970-7
http://dx.doi.org/10.1164/rccm.200911-1646OC
http://dx.doi.org/10.1164/rccm.200911-1646OC
http://dx.doi.org/10.1136/thoraxjnl-2013-204023
http://dx.doi.org/10.1136/thoraxjnl-2013-204176
http://dx.doi.org/10.1136/thoraxjnl-2015-207278
http://dx.doi.org/10.1164/rccm.201008-1338ED
http://dx.doi.org/10.1371/journal.pone.0044341
http://dx.doi.org/10.1136/jme.2010.035899
http://dx.doi.org/10.1371/journal.pone.0142565
http://dx.doi.org/10.1164/rccm.200912-1806OC
http://dx.doi.org/10.1164/rccm.200912-1806OC
http://dx.doi.org/10.1093/ije/dym094
http://www.ucl.ac.uk/slic/participants/storysofar
http://www.ucl.ac.uk/slic/participants/storysofar
http://www.ucl.ac.uk/slic/participants/storysofar
http://dx.doi.org/10.7748/ns2002.06.16.40.33.c3214
http://dx.doi.org/10.1016/S0140-6736(04)16942-0
http://dx.doi.org/10.1183/09031936.00223814
http://dx.doi.org/10.1111/apa.12850

	Back to school: challenges and rewards of engaging young children in scientific research
	Recruitment of healthy controls
	Importance of a pilot study
	Recruitment of schools
	Public engagement
	Recruitment of children
	Challenges of field studies

	Conclusion
	References


