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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• There is increasing concern about the use of

those medicines in children which have not
been fully studied and licensed for
childhood use. Such use is not uncommon,
due in large part to a lack of availability of
fully licensed products and formulations
that are suitable for children.

• There is little published information on the
views of the public on this important area of
paediatric care.

WHAT THIS STUDY ADDS
• A survey of 1000 members of the public in

Northern Ireland indicated that such use of
medicines in children is not well known.

• However, when informed about this
practice, the majority believed that it would
compromise safety and increase the
likelihood of adverse effects. They also
believed that parents/guardians should be
told if their child was prescribed a medicine
that had not been fully tested in children.

• Participants in the survey indicated that
they would be reluctant to involve their
child in a clinical trial to help with the
licensing process unless the child was
suffering from a life-threatening illness.

AIMS
To explore awareness and views of the general public on unlicensed
use of medicines in children and on the participation of children in
clinical trials.

METHODS
Members of the public completed a questionnaire survey administered
by face-to-face interview in public areas in N. Ireland. The main
outcome measures were the views on unlicensed use of medicines in
children and on clinical trials in children.

RESULTS
One thousand participants (59.2% female) took part; 610 were parents.
Most participants (86%) had no previous knowledge about unlicensed
use of medicines in children. Being a parent did not influence this nor
did being a parent of a child who suffered from a health problem
(P > 0.05). Most participants (92%) felt that parents should be told
about unlicensed use of medicines, with the doctor most frequently
selected as the person who should inform parents. At the outset, only
1.8% of participants felt that the use of medicines in children was
unsafe. However, having been informed about unlicensed use of
medicines, this proportion increased dramatically (62.4%; P < 0.001).
Views on whether participants would enter a child of their own into a
clinical trial varied according to the health status of the child (P < 0.05)
i.e. a child in good health (3.9%) vs a child with a life-threatening
condition (41.9%).

CONCLUSIONS
There is limited public knowledge of unlicensed use of medicines in
children and a general reluctance to involve children in clinical trials
unless the child to be involved has a life-threatening condition.

Introduction

Children have been described as ‘therapeutic orphans’
because they frequently do not have access to medicines,
which have been appropriately researched and licensed

for use within their age group [1]. As a result, a significant
proportion of the medicines used to treat children are
used off-label (e.g. the use of a medicine outside its license
with respect to dose, route of administration or age of the
recipient) or as an unlicensed preparation (e.g. tablets of an
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adult medicine crushed and made up into a suspension for
oral administration to a child). At least one third of children
in paediatric medical and surgical wards [2, 3] and 90% of
children in neonatal intensive care units [4,5] are prescribed
unlicensed/off-label medicines. This practice is referred to
throughout the paper as unlicensed use of medicines.

Since such use of medicines is necessary in paediatric
practice, healthcare professionals have in certain instances
been forced to ‘guestimate’ the doses to be administered.
This situation has been alleviated somewhat in recent
years with the publication of the compendium ‘Medicines
for Children’ [6] and more recently through the publication
of the BNF for Children [7].

There still remains, however, a general concern since a
number of high profile cases of dosing errors, some of
which have caused fatalities, have been reported following
the unlicensed use of medicines in children [8]. Further-
more, medication errors in children receiving such medi-
cines have three times the potential to cause harm when
compared with similar errors in adults [9], there is
increased frequency and severity of adverse drug reac-
tions [10, 11] and there is a general lack of long-term safety
and efficacy data [12–15]. There is also the potential for
treatment failure, e.g. clinicians may be over cautious in
using appropriately high doses. Although in most cases
the benefits of the unlicensed use of medicines outweigh
the risks [16], such prescribing is expected to be the excep-
tion, rather than the rule [10].

It has been suggested that the lack of licensed medi-
cines for children is a breach of their basic human rights [2,
17]. This, together with the problems associated with the
unlicensed use of medicines, points to the need for more
clinical trials in children.Such trials, however, are hampered
by ethical concerns, practical issues around repeated
blood sampling, particularly in neonates [18, 19], and by
financial barriers [15, 16].

It is generally considered that it is the role of the pre-
scriber to convey information to parents/guardians about
unlicensed use of medicines in their children without
causing undue confusion or distress [20]. Unfortunately,
such reporting can lead to lack of trust and as such influ-
ence the treatment negatively [21]. The situation, there-
fore, is that parents/guardians are often not specifically
told about the unlicensed use of medicines. Furthermore
there is a distinct lack of research on the views and knowl-
edge of the general public about unlicensed use of medi-
cines in children and in particular the views of parents [12].
The aim of the present study was to investigate the latter
together with views of the public on the participation of
children in clinical trials.

Methods

A draft survey instrument was prepared to collect the
required information. The draft questionnaire was exam-

ined for fitness for purpose and face validity in a focus
group involving six parents. Following this review, the final
version of questionnaire (Appendix) was piloted in a
sample of 20 members of the public prior to moving on to
the main survey. Throughout the research, the question-
naire was administered to members of the public using
a structured interview technique (face to face) by one
trained interviewer (TLM).The target sample size was 1000
as in previous public surveys carried out in N. Ireland [22,
23].The study received ethical approval from the School of
Pharmacy, Queen’s University, Research Ethics Committee.

All interviews were conducted in public areas, between
August and November 2006, either in Belfast or in provin-
cial towns in Northern Ireland (six study sites in total with
at least two visits made to each location). Interviews were
carried out on all the days of the week (including week-
ends). Members of the public, who appeared to be over 16
years of age, were approached by the interviewer and
invited to participate. Each interview required approxi-
mately 10 min to complete. After asking some preliminary
questions on medicine safety in children and whether such
medicines go through a similar testing process as is the
case with adult medicines, participants were told that
some medicines were used in children without being fully
studied or licensed for use in children. Participants were
then asked a further series of questions, having been given
this information. In those questions which specifically
related to ‘own children’, participants who had no children
were asked to assume that they had a child of their own. At
the end of the survey, to avoid any concerns, participants
were assured that all medicines, regardless of their licence
status, were selected with the utmost care for all children.

Responses were coded and entered into a customized
database in SPSS, version 14, for statistical analysis (Chi
squared test and sign tests).

Results

Demographics
Of the 1000 members of the public interviewed, 408 were
male (40.8%) and 592 were female (59.2%); 610 (61%) had
one or more children and of those 16.9% had children
suffering from a chronic health condition. A small propor-
tion (9.2%) of the participants had children who were now
over 18 years of age. The majority of participants were
20–40 years old (60.8%), while 4.5% were under 20 and
5.9% were over 60 years old.

Participants’ knowledge about
children’s medicines
The majority of participants (62.5%) thought that all medi-
cines for children had gone through a similar testing and
licensing process for use in children as is the case for adult
medicines before they are prescribed either by a GP (63%)
or in the hospital (62%). When told about unlicensed use
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of medicines in children (Appendix), 86% of participants
claimed that they had never heard or read about this. This
lack of knowledge was not influenced by demographic
parameters including parents vs non-parents and parents
who had children suffering from a health problem vs those
parents of a healthy child (P > 0.05; Chi squared test).

Views about the safety of children’s medicines
There was a marked change in the participants’ views on
medicine safety pre- and post- being informed about the
unlicensed use of medicines in children (Figure 1). This
figure represents data relating to hospital care. At the
outset of the questionnaire, only 1.8% of the study popu-
lation felt that the use of medicines in children was unsafe.
However, having been told about unlicensed use of
medicines, this proportion increased dramatically (62.4%;
P < 0.001; sign test). The data were almost identical for
primary care (20.7, 64.9, 0.6, 1.1, 12.75 vs 0, 18.9, 52.7, 10.2,
18.2%; same categories as Figure 1). Concerning adverse
drug reactions, 89.6% of participants felt that unlicensed
use of medicines would increase the extent of side-effects,
e.g. rash, drowsiness, headache etc. in children. Within the
group of parents, those feeling this way were more likely to
be parents of children with a health problem (96% vs 91%;
P < 0.05; Chi squared test).

Communication between the doctor and
parents/guardians
The majority of participants (92.1%) felt that parents
should be told about unlicensed use of medicines in their
child. Within the hospital setting, participants felt that this
information should be provided by the doctor (82.3%),
pharmacist (15.1%) or nurse (2.6%) while in primary care,
the providers of the information were selected as follows:
the GP (79.8%), the community pharmacist (12.9%) and
others (7.3%). In contrast, 7.9% of participants thought that
the parents/guardians should not be told if their child was

being prescribed a medicine that had not been fully
studied or licensed for use in children, the majority basing
their answer on the view that such knowledge could lead
to undue concern. When participants were asked what
they would do if ‘their’ child (those without children were
asked to assume that they had a child of their own) was
prescribed such a medicine, 41.9% indicated they ‘would
use the medicine in the child but check the child carefully
for side-effects’, 39.9% indicated that they would ‘ask the
doctor to change the medicine to one that had been fully
tested and licensed for use in children’, while 18.2% indi-
cated that they would ‘simply accept that the doctor
knows best’. Those participants who attended University
were less likely to indicate that they would ask the doctor
to change the medicine (P < 0.05; Chi squared test). When
asked whether they thought that doctors would know-
ingly prescribe a medicine that had not been fully tested
for use in children, 84.2% of participants thought that they
would. When asked about the reason, 76.1% agreed that
the doctor would feel that the benefit of such a medicine
would outweigh the risk of using it, 15.6% felt that this
would occur when there was no alternative licensed medi-
cine while 9.2% said that doctors had enough experience
to prescribe any medicine for children.

Clinical trials in children
A range of scenarios was presented to participants to allow
comparison of their views and attitudes concerning allow-
ing their children to participate in clinical trials (Figure 2).
Participants’ willingness to allow their child to be entered
into clinical trials to help with the licensing process varied
according to the status of the child, i.e. if the child was in
good health only 3.9% were willing to allow their child to
participate; corresponding data for the other categories
were as follows: life-threatening condition, e.g. heart
failure, and the medicine being tested was used for that
condition (41.9%); child already in hospital (28.5%); minor
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Figure 1
Change in the views of participants on the safety of medicines prescribed for children in hospital after knowing that children can be prescribed medicines
that have not been fully tested for use in children. Extremely Safe ( ); Safe ( ); unsafe ( ); Extremely unsafe ( ); I don’t know (�)
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condition, e.g. hay fever, and the medicine being tested
was used for that condition (19.1%); serious but not life
threatening condition, e.g. asthma or epilepsy, and the
medicine being tested was being used for that condition
(16.9%). Variations in the responses were statistically sig-
nificant (P < 0.05; Chi squared test).

Of the 1000 participants in the survey, 610 were parents
with one or more children. When parents were compared
against non-parents to see if the assumed health status
(scenarios) influenced them in volunteering their child for
participation in a clinical trial, it was noted that when the
child was suffering from a life threatening condition or
already in hospital, non-parents were more willing to
consent for ‘their’ child to enter a clinical trial (Table 1).
Parents were more likely than non-parents to volunteer
their child for a clinical trial if the child was suffering from
a minor condition. Of the 610 parents, 103 (16.9%) had
a child with a health problem while 507 (83.1%) were
parents of healthy children. A repeat evaluation involving
these two latter sub-groups of parents was also performed
(Table 1). The only statistically significant difference
between the two groups occurred in the scenario relating
to the child suffering from a life threatening condition,

where parents of a child with an existing health problem
were more likely to support entry of their child into a clini-
cal trial (P < 0.05; Chi squared test).

The willingness of participants to allow their child to
participate in a clinical trial was also influenced, to a statis-
tically significant degree (P < 0.05; Chi squared test), by the
action advocated following the prescription of a medicine
that had not been fully tested for use in children (Table 2).
For ease of data interpretation, the participants were
dichotomized into those who favoured changing the
medicine and those who would use the medicine. For each
health status scenario, those participants who favoured
changing the medicine to a licensed product were more
willing to agree ‘their’ child’s participation in a clinical trial.
Being a parent did not influence these latter findings
(P > 0.05; Chi squared test).

The final question in the questionnaire asked partici-
pants to consider whether the age of their child would
influence their views on the testing of medicines in chil-
dren. Taking account of the full 1000 participants, only
28.4% indicated that age would influence their decision.
Reasons given by these latter participants focused on the
view that older children would be more resilient and should
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Figure 2
Views on whether participants* would enter their child into a clinical trial depending on the situation in relation to the child (range: child had life threatening
condition to child in good health). *Participants who were not parents were asked to assume that they had a child of their own in answering the questions.
yes ( ); no ( )

Table 1
Influence of being a parent (vs a non-parent) and being a parent of a healthy child (vs parent of a child with a health problem) on offering their child’s

participation in a clinical trial

Assumed health condition

Participant categorization
P value
Chi squared
test

Participant categorization
P value
Chi squared
test

Parents
n (%)

Non-parents
n (%)

Parents of
healthy child
n (%)

Parents of child with
health problem*
n (%)

Child suffering from a life threatening condition 240 (39.3) 179 (45.9) 0.024 194 (38.3) 55 (53.4) 0.002
Child suffering from a chronic but not life threatening condition 112 (18.4) 57 (14.6) 0.072 101 (19.9) 14 (13.6) 0.107
Child suffering from a minor condition 130 (21.3) 61 (15.6) 0.015 110 (21.7) 23 (22.3) 0.584
Child in hospital 159 (26.2) 126 (32.3) 0.020 156 (30.8) 31 (30.1) 0.484
Child in good health 27 (4.4) 12 (3.1) 0.183 24 (4.7) 6 (5.8) 0.145

*diabetes (42%), asthma (31%), epilepsy (20%) and congenital disorder (7%).
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be involved in preference to younger children. There were
no differences in response rates between parents and non-
parents (P > 0.05; Chi squared test) to this question.

Discussion

This study found that 86% of the general public surveyed
lacked knowledge about the unlicensed medicine use
in children, with no difference in knowledge between
parents and non-parents. This was not surprising since the
situation regarding unlicensed use of medicines in children
has achieved relatively little media attention and intuitively
one would consider that children would be afforded more
protection than adults regarding evidence based medicine.
Furthermore awareness in the public would be expected to
be limited since doctors and pharmacists admit preferring
not to tell parents that their children are being prescribed
an unlicensed/off-label medicine [24, 25]. Once parents
knew of this practice, they wished to be told if their child
was prescribed such a treatment.This is not surprising since
increasingly patients wish to become involved in their own
healthcare [26] and presumably also in the healthcare of
their children. Furthermore, a significant minority (39.9%)
indicated that they would ask the doctor to change the
medicine to a licensed product. This was likely due to con-
cerns about side effects, and indeed providing information
on the unlicensed use of medicines in children significantly
decreased participant confidence in drug safety.This could
become a particular issue with regard to patient adherence
with prescribed medication and as such presents a
dilemma to both doctors who prescribe the medicine and
pharmacists who dispense the medicine. However, since
the majority of participants felt that parents/guardians
should be told if a child is prescribed a medicine which has
not been fully tested for use in children, healthcare profes-
sionals must be aware of the need to convey such informa-
tion sensitively without causing distress or confusion so as
to avoid it impacting negatively on medicine use [20]. This
latter concern was expressed by a small minority of the

present participants (7.9%) who felt that parents should not
be informed about unlicensed medicines use in their chil-
dren. To avoid heightening concerns, it will also be impor-
tant that there is consistency in the ‘messages’ given by
different healthcare professionals regarding unlicensed
use of medicines.

The results demonstrate that there is a general reluc-
tance to involve children in clinical trials unless the child to
be involved has a life-threatening condition. Again this is
understandable since parents may not wish to subject
their child to become what they may view as a ‘guinea pig’
in clinical trials, which from time to time receive significant
adverse publicity relating to safety [27], unless the condi-
tion is life-threatening. Such involvement is borne out in
clinical practice, for example, in the management of child-
hood cancer. Typically, after a period of aggressive chemo-
therapy has failed to cure the disease, parents are faced
with a number of choices, that may include enrolling their
child in a phase I/II clinical trial [28]. Indeed more than half
of all American children with cancer, and 46% of such chil-
dren in the UK, take part in clinical trials [29–31]. Views
on this matter are, however, not consistent, perhaps reflect-
ing differences between chronic vs acute illness. A study
carried out in Nottingham, for example, reported that the
major reasons given by parents for having their children
take part in a research study (management of pneumonia
in previously well children) was to benefit children in the
future (31%) and to contribute to science (27%), while only
18% said that the major reason they allowed participation
was benefit to their own child [31]. Although this selfless
approach may have been in the mind of the present
respondents when responding to questions, there was
little support for entering healthy children into clinical
trials i.e.only 5% of participants.Although the comparisons
presented in Table 1, highlighted statistically significant
differences between parents and non-parents, the differ-
ences were generally quite small, indicating a relatively
universal view by all participants. The results in Table 2 on
the other hand showed more marked and consistent dif-
ferences. Participants who favoured replacing unlicensed

Table 2
Influence of action suggested by participants (n = 1000) after child is prescribed a medicine that has not been fully tested for use in children, on participants’

offering their child’s participation in a clinical trial

Assumed health condition

Participant categorization
P value
Chi squared
test

Change the
medicine*
n (%)

Accept the
medicine†
n (%)

Child suffering from a life threatening condition 195 (48.3) 224 (37.6) 0.001
Child suffering from a chronic but not life threatening condition 80 (19.8) 89 (14.9) 0.044
Child suffering from a minor condition 111 (27.5) 80 (13.4) <0.001
Child in hospital 168 (41.6) 117 (19.6) <0.001
Child in good health 28 (6.9) 11 (1.8) <0.001

*Ask the doctor to change the medicine to one that has been fully tested and licensed for use in children. †Combined categories: Simply accept that the doctor knows best and
use the medicine in the child but check carefully for side-effects.
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medicine use with a licensed product were more willing to
agree‘their’child’s participation in a clinical trial, regardless
of the child’s health status. Although not definitive, these
data suggest that participants understood that to have
more licensed products available for general use in chil-
dren, more clinical trials involving children will be required
(including potential participation of their own children).

The present survey sheds some light on issues that
need to be addressed with parents/guardians within this
important area of clinical practice and also the likely views
of parents that researchers will be faced with when under-
taking clinical trials in children. Further qualitative work
would, however, be helpful to explore some of the issues in
more depth. Work is also required on the views of children
themselves, in particular, what they would wish to be told
if prescribed a medicine that had not been fully tested/
licensed in children and how they would feel about par-
ticipating in clinical trials for the benefit of others.

Competing interests: None.
The authors wish to thank Dr Chris Patterson, Department

of Epidemiology and Public Health, Queen’s University Belfast
for his statistical support.

Appendix

Survey on the use of prescribed medicines for children
– views of the general public

Children medicines
I would like to ask you some questions about the use of
prescribed medicines for children. When I say prescribed
medicines here I am referring only to medicines that are
prescribed for children by a doctor either in hospital or by
a family doctor (GP). I am not including those medicines
that you can buy without a prescription. I am also not
including complimentary medicines e.g. homeopathy,
herbal remedies etc.

1. My first question is, do you have any children?
a. yes
b. no
If yes, how many ___________
If yes, what are their ages: 1. all older than 18

2. Other (ages) ________
________________________________________________
________________________________________________
________________________________________________

2. In your opinion, how safe are medicines that are pre-
scribed for children in hospital?
a. Extremely safe
b. Safe
c. Unsafe
d. Extremely unsafe.
e. I don’t know

3. In your opinion, how safe are medicines that are pre-
scribed for children by a family doctor (GP)?
a. Extremely safe
b. Safe
c. Unsafe
d. Extremely unsafe.
e. I don’t know

All adult medicines go through a testing process in adults
before they are given a license and put on the market.

4. Do you think that all medicines prescribed for children
have gone through a similar testing and licensing
process for use in children before they are prescribed
for children in hospital?
a. Yes
b. No
c. I don’t know

5. Do you think that all medicines prescribed for children
have gone through a similar testing and licensing
process for use in children before they are prescribed
for children by a family doctor (GP)?
a. Yes
b. No
c. I don’t know

Although it may come as a surprise, the actual situation is
that some medicines that are routinely prescribed for chil-
dren have not been fully studied or licensed for use in
children. Also sometimes the dose used has to be
increased beyond that which has been recommended by
the manufacturer.

6. Have you ever read or heard about this?
a. Yes
b. No

7. Do you think that parents should be told every time
their child is prescribed a medicine that has not been
fully tested for use in children?
a. Yes (go to question 8)
b. No (go to question 9)

8. If yes, who should tell the parent that their child is
getting such a medicine?

In hospital Outside hospital
a. the doctor a. the family doctor (GP)
b. the hospital pharmacist b. the pharmacist (chemist)
c. A nurse c. other
d. other

9. If no, could you please give some reasons for your
answer?

________________________________________________
________________________________________________
________________________________________________
________________________________________________
10. Do you think that a doctor would knowingly prescribe

a medicine for a child that has not been fully tested for
use in children?
a. Yes (go to question 11)
b. No (go to question 12)
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11. Why do you think a doctor would prescribe a medicine
that has not been fully tested for use in children? (You
can choose more than one answer)
a. The doctor felt that the benefit of the medicine

would outweigh the risks of using it.
b. Doctors have enough experience to prescribe all

medicines.
c. There is no alternative fully tested medicine for

children.
12. Do you think that the use of medicines that have not

been fully tested for use in children would increase the
risk of side effects in children, e.g. rash, drowsiness,
headache . . . etc.?
a. Strongly agree
b. Agree
c. Disagree
d. Strongly disagree

The majority of the prescribing of medicines for children
which have not been fully tested for use in children takes
place in hospitals, but sometimes such prescribing is
carried out by the family doctor (GP).
Having had this discussion:
13. In your opinion, how safe are medicines that are pre-

scribed for children in hospital?
a. Extremely safe
b. Safe
c. Unsafe
d. Extremely unsafe.
e. I don’t know

14. In your opinion, how safe are medicines that are pre-
scribed for children by a family doctor (GP)?
a. Extremely safe
b. Safe
c. Unsafe
d. Extremely unsafe.
e. I don’t know

Ask those without children (refer to Question 1) to assume
that they have a child when answering questions 15–17
15. If you were told that your child was being prescribed a

medicine that had not been fully tested for use in chil-
dren, what action would you take?
a. ask the doctor to change the medicine to one that

has been fully tested and licensed for use in children
b. simply accept that the doctor knows best
c. use the medicine in the child, but check child care-

fully for side-effects
16. For a drug to be licensed for use in children, it has to

go through tests done on children themselves. Would
you be willing to let your child participate in such tests,
if:
a. Your child had a life threatening condition, e.g. heart

failure, and the medicine being tested was used for
that condition Y/N

b. Your child had a serious, but not life threatening con-
dition. e.g. asthma, epilepsy, and the medicine being
tested was being used for that condition? Y/N

c. Your child had a minor condition e.g. hay fever and
the medicine being tested was used for that
condition? Y/N

d. Your child was already in hospital Y/N
e. Your child was in good health (i.e. volunteer their

involvement for the good of humanity) Y/N
17. Thinking back to the previous question, would the age

of the child make a difference to your views on the
testing of these medicines in children, bearing in mind
that a child can be anything from an infant up to the
age of 18 years?
a. yes
b. no
If yes, please explain

________________________________________________
________________________________________________
________________________________________________
________________________________________________

General information and demographics
18. Age group:

under 20 20–30 31–40 41–50 51–60
over 60

19. Sex
a. male
b. female

20. How long have you been living in Northern Ireland?
________ Years _______ Months.

21. Do you live in the:
a. City
b. Town
c. Village
d. Country

22. At what age did you leave school? _______ years
23. Did you attend a:

a. primary school
b. secondary school
c. grammar school
d. technical college
e. university

For those with children (see Question 1)
24. Do any of you children have a health problem?

f. yes
g. no
If yes, please give details.

Thank you very much for your help in answering the ques-
tions. Your help is much appreciated.
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