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AIM
The aim of this review was to provide an updated overview of awareness, knowledge and views of off-label prescribing in children.
METHOD
A literature search using electronic databases including PubMed, Medline, Scopus, Science Direct, Springer Link, Proquest, Ebsco Host and Google
Scholar was conducted. Additional articles were identified by reviewing the bibliography of retrieved articles. The articles were searched with any of the
following medical subject headings (MeSH) terms in the title: attitude, awareness, knowledge, experience, view, off-label, pediatric, paediatric and
children. The inclusion criteria were full text articles published in English between January 2004 and February 2015 and reported outcome related to
awareness, knowledge and views regarding off-label prescribing in children. Editorials, reviews, notes, conference proceedings, letters and studies
reporting prevalence of off-label prescribing were excluded. The articles were scrutinized using thematic analysis.
RESULTS
Eleven studies conducted among doctors, community pharmacists, paediatric nurses, parents and children met the inclusion criteria. Nine themes were
developed through document analysis which included main domains such as knowledge, awareness and views on off-label drug use in children, choice
of information sources, reasons and suggestions to reduce off-label prescribing, concern regarding obtaining consent and participation in clinical trials.
CONCLUSION
The studies reviewed reported that the majority of doctors and community pharmacists were familiar with the term off-label prescribing but knowledge
among parents was low. Awareness on off-label prescribing in children remains low among all study participants. There is a mismatch between views on
off-label prescribing in children of study participants and the finding of previous studies.
Introduction

Prescribing in paediatric patients poses various challenges
such as inadequate evidence due to limited studies done
among the paediatric population, variation in drug disposi-
tion and off-label prescribing [1]. Off-label prescribing is
defined as ‘drugs prescribed and used outside their li-
censed indications with respect to dosage, age, indication
or route’ [2]. In general, off-label prescription rates ranged
from 10.5–80%, and higher rates were found in younger vs.
older paediatric patients and in the hospital vs. community
settings [2–6]. The most common category of off-label pre-
scribing in children was dosage [2, 4, 5].
Legislations, protocols, procedures, government circu-
lars and local guidelines are all strategies implemented to
help healthcare providers play their role in making sure
off-label prescribing provides its intended benefit with
minimum negative impact. But awareness, knowledge,
views as well as attitude are crucial factors which will en-
sure actualization of these strategies. It is unclear to what
extent these factors have been studied and no systematic
review of awareness, knowledge and views of off-label pre-
scribing in children is currently available. Therefore we un-
dertook this systematic review to provide an updated
overview of the awareness, knowledge and views of off-
label prescribing in children.
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The aim of this review is to provide an updated over-
view of the awareness, knowledge and views of off-label
prescribing in children.
Method

Literature search
PubMed, Medline, Scopus, Science Direct, Springer Link,
Proquest, Ebsco Host and Google Scholar were searched
using text words and medical subject headings (MeSH)
including attitude, awareness, experience, view, knowl-
edge, off-label, paediatric and children. Additional arti-
cles were identified by reviewing the bibliography of
the retrieved articles.
Inclusion and exclusion criteria
The inclusion criteria were full text articles published be-
tween January 2004 and February 2015, in English and
reported outcome data related to awareness, knowledge
and views of study participants regarding off-label pre-
scribing in children. Editorials, reviews, notes, conference
proceedings and letters as well as studies reporting the
prevalence of off-label prescribing were excluded.
Figure 1
Quorum flowchart for study selection process
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Article selection and review
The abstract of the articles was studied to determine in-
clusion of the article into this review if the title did not
provide sufficient information to determine eligibility.
The method used to select study articles for inclusion is
summarized by adapting the PRISMA Group flow for
study selection [7] (Figure 1). The following information
was extracted from eligible studies: (i) identification of
study, (ii) study details (study design, setting, study pe-
riod, method), (iii) details of study participants, (iv) out-
come measures, (v) results and (vi) limitations, strengths
and recommendation discussed by the authors.

Quality assessment
Quality assessment of the eligible studies was evaluated
independently by two review authors using a quality
checklist for survey questionnaire [8] and a quality check-
list for qualitative studies [9]. Disagreements between
the reviewers were resolved by discussion.

Data analysis
Statistical pooling of data was not conducted due to the
variations of studies in designs, participants and out-
come measures. Rather, results of the included studies
were scrutinized using thematic analysis [10] by
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thorough reading and rereading in order to identify
themes and groupings of similar themes (where appro-
priate) as they ‘emerged’ from the article [11]. The final
process of refinement and modification of the themes
was conducted by discussion with two other reviewers.
Results

Overview of the included studies
Eleven studies met the inclusion criteria. Ten studies
used quantitative methods while one study utilized a
qualitative method. The individual studies included in
this review are presented in Table 1. The majority of
eligible studies were found to be of good quality
(Tables 2 and 3). Through the process of data analysis,
nine themes were developed and are outlined in the
following section.

Parents’ knowledge and views on safe and
labelled drug use in children
Three studies explored knowledge and views of parents
on safe and labelled drug use in children [12–14]. In all
three studies, parents without children were asked to as-
sume that they had a child of their own. Results were also
analyzed according to parents who had healthy children
and those with ill children at the time the studies were
conducted. Prior to knowing about off-label drug use,
most parents thought that all medicines prescribed to
children in both the hospital and primary care setting
had undergone a similar testing and licensing process
as in the case of medicines for adults [12, 14]. In a study
conducted in India, 89.5% of parents felt that drugs pre-
scribed to their children were either safe or extremely
safe and parents with healthy children felt that drugs
prescribed in the hospital were safe as compared with
those prescribed by a family physician (89.4% vs. 81.3%,
P < 0.05) [14]. The views of parents regarding safety of
drug use in children dropped drastically after they knew
about the concept of off-label prescribing [12, 14].

Knowledge on off-label drug use in children
Doctors Six studies [15–20] reported data on familiarity
with the term ‘off-label prescribing’ among doctors,
with the majority being familiar (69.2 to 92.8%) [15–19].
However, one study conducted in Italy [20] reported that
74% of paediatricians declared not to have a good
knowledge about this practice. Specialist care doctors
were more familiar with the term ‘off-label prescribing’
compared with their primary care counterparts [15, 17, 18].
Consultant paediatricians were found to be most familiar
with the term ‘off-label prescribing’ (83.3%, P < 0.05)
when compared with other healthcare professionals [16]
and neonatologists were the most familiar among
hospital-based paediatricians [17]. Most general
practitioners (GPs) were unaware that off-label prescribing
was commonplace in general practice [19]. A study
conducted in Jordan [17] reported more familiarity among
hospital-based paediatricians trained in the United
Kingdom compared with those trained locally or in other
countries (USA and other European countries). Over half of
the respondents in two studies [16, 17] reported that
doctors gained their familiarity and knowledge regarding
off-label prescribing through professional experience and
post-graduate studies.

Pharmacists Two studies explored familiarity of com-
munity pharmacists with the term off-label prescribing
among children [16, 21]. One study reported that 73%
of community pharmacists admitted to being familiar
with the concept of off-label prescribing [21]. However,
a separate analysis of the latter study indicated that
community pharmacists were more familiar with the
term unlicensed medicines (93%) [16]. Familiarity with
off-label prescribing was reported to be gained through
dispensing experience (73%) [21] and undergraduate
studies (50%) [16].

Parents Three studies conducted among parents
identified that knowledge of parents regarding off-label
drug use in children was relatively low (14 to 35%) [12–14].
There was no statistical significant difference observed
amongst the different socioeconomic classes, parents and
non-parents or between parents of sick or healthy children
with regards to knowledge about off-label drug use
[12–14]. A large proportion of parents also thought that
off-label drug use was illegal [14] and associated with
increased occurrence of side effects [12].

Children One study explored children’s knowledge of
off-label drug use [22]. This study combined the term
‘off-label’ and ‘unlicensed’ as ‘unlicensed medicine use’
since the distinction between these two terms were not
discussed in detail with children. The children were able
to link licensing to medicine safety and to permission
for the medicine to be prescribed [22].

Awareness and views on off-label drug use in
children
In this review, awareness is regarded as consciousness
towards off-label prescribing i.e. knowingly or unknow-
ingly prescribing or dispensing off-label medicines and
views included inputs by study participants regarding
categories of off-label prescribing, common age group
involved and disease state where medicine was com-
monly prescribed off-label.

Doctors Six studies conducted among doctors reported
that the percentage of prescriptions knowingly written in
an off-label manner ranged between 25 to 90% [15–20].
All studies reported that most doctors prescribed off-label
medicines unknowingly [15–20]. A lower percentage of
Br J Clin Pharmacol / 80:6 / 1271
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Table 2
Quality assessment of quantitative studies included in systematic review

Studies
Bang
et al.
[14]

Pérez
et al.
[15]

Saullo
et al.
[20]

Mukattash
et al. [16]

Mukattash
et al. [17]

Lenk
et al.
[13]

Mukattash
et al. [12]

Stewart
et al.
[21]

McLay
et al.
[18]

Ekins-
Daukes
et al.
[19]Quality assessment domains

Research question and design

a) Was there a clear research question, and was
this important and sensible?

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

b) Was a questionnaire the most appropriate
research design for this question?

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Sampling

c) Was the sampling frame sufficiently large
and representative?

✓ ✓ ? ✓ ✓ ✗ ✓ ✓ ? ?

d) Did all participants in the sample understand
what was required of them,
and did they attribute the same meaning to the
terms in the questionnaire?

✓ ✓ ? ? ? ? ✓ ? ✓ ?

Instrument

e) Were the claims for reliability and validity made,
and are these justified?

✓ ✗ ✗ ✓ ✓ ✗ ✓ ✓ ✗ ✗

f) Did the questions cover all relevant aspects of the
problem in a non-threatening and non-directive way?

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

g) Were open-ended (qualitative) and closed-ended
(quantitative) questions used appropriately?

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

h) Was a pilot version administered to participants
representative of those
in the sampling frame, and the instrument
modified accordingly?

? ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✗ ✓

Response

i) Have non-responders been accounted for? ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Coding and analysis

j) Was the analysis appropriate (e.g. statistical analysis
for quantitative answers,
qualitative analysis for open-ended questions) and were
the correct techniques used?

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

k) Were adequate measures in place to maintain
accuracy of data?

✓ ✓ ? ✓ ✓ ✓ ✓ ✓ ✓ ✓

Presentation of results

l) Have all relevant results (‘significant’ and
‘non-significant’) been reported?

✓ ✓ ? ✓ ✓ ✓ ✓ ✓ ✓ ✓

m) Is there any evidence of ‘data dredging’ (i.e. analyses
that were not ‘hypothesis driven’)?

✗ ✗ ✗ ✗ ✗ ✗ ✗ ✗ ✗ ✗

Bias

n) Is there evidence of any other bias (e.g. funding bias)? ? ✓ ? ✓ ✓ ✓ ? ✓ ? ?

✓ = yes; × = no; NR = not reported; ? = unclear

S. Balan et al.
awareness was reported among hospital-based
paediatricians even though they were reported to be
more familiar with the concept of off-label prescribing
[17]. Awareness among hospital-based consultant
paediatricians and specialist registrars was reported to be
higher [18].

Five studies highlighted the most common category
of off-label prescribing [16–20]. Four of the studies found
that most off-label prescribing happened for patients of
younger age groups than for which the products were
licensed [16, 18–20] while one study reported that use
1276 / 80:6 / Br J Clin Pharmacol
of the product for a different indication than licensed as
the most common category of off-label prescribing [17].
The majority of respondents in two studies reported ne-
onates to be the most likely to receive off-label prescrip-
tions [16, 17]. Respiratory and neurological diseases were
found to be the two common disease states where drugs
were prescribed off-label for children [18, 20].

Pharmacists The majority of community pharmacists
were dispensing off-label medicine unknowingly [16, 21].
The most common category for a dispensed prescription



Table 3
Quality assessment of qualitative study included in systematic review

Mukattash et al. [22]

Screening questions Yes No Cannot tell

1. Research question /

Did the paper address a clear research question?

2. Design /

Was the study design appropriate to the research question? In particular, was a qualitative approach
suitable and was the right design used?

3. Context /

Was the context of the study sufficiently well described that the findings can be related to other settings?

4. Sampling /

Did the researchers include sufficient cases/settings/observations so that conceptual rather than
statistical generalizations could be made?

Were the authors’ preconceptions and ideology adequately set aside?

5. Data collection /

Was the data collection process systematic, thorough and auditable? Were attempts made to identify
and explore disconfirming examples?

6. Data analysis /

Were data analyzed systematically and rigorously? Did the analysis take account of all observations?
Were sufficient data presented? Were disconfirming observations dealt with?

7. Results /

Were there any unintended consequences?

8. Conclusions /

Did the authors draw a clear link between data and explanation (theory)?

9. Reflexivity /

Were the authors’ positions and roles clearly explained and the resulting biases considered?

10. Ethics /

Are there any ethical reservations about the study?

11. Worth/relevance /

Was this piece of work worth doing at all, and has it contributed usefully to knowledge?

Awareness, knowledge and views of off-label prescribing in children
being off-label was for a younger patient than the
recommended age [16, 21]. The majority of community
pharmacists indicated dispensing off-label medicines for
infants (age 1 to 23 months) [16].

Parents The majority of parents (59%) involved in the
study done in India thought that doctors would not
knowingly prescribe drugs which were not fully tested
for use in children [14]. Contrarily, 84.2% of parents
from a study conducted in Northern Ireland thought
that their doctors would knowingly prescribe a drug
which was not fully tested for use in children [12].

Children Children trusted that doctors/pharmacists had
adequate knowledge to decide the dose of medicines
untested in children [22].

Choice of information sources
In the community setting, the British National Formulary
(BNF) was the most commonly used by GPs and commu-
nity pharmacists [19, 21]. In a study conducted among
healthcare workers in Northern Ireland, the British Na-
tional Formulary for Children (BNFc) was the most
commonly used information source [16]. Contrarily,
Spanish paediatricians tended to use protocols or clinical
guidelines more frequently [15]. Less frequently used in-
formation sources included the manufacturer’s summary
of product characteristics, Monthly Index of Medical Spe-
cialties, conference and meeting proceedings, col-
leagues’ opinion, national guidelines and the local
formularies [15, 16, 19, 21]. A study among Scottish pri-
mary care practitioners reported no respondent used
any of the available paediatric formularies [19].
Reasons for off-label prescribing
Four studies evaluated the reasons for prescribing off-
label medicines [18–21]. The reasons established were
lack of paediatric dosage information [19, 21], lack of ap-
propriate paediatric formulations [19, 20], hospital con-
sultants’ advice [19], lack of licensed alternative [18, 19]
and lack of clinical trials data [21].
Suggestions to reduce off-label prescribing
Two studies highlighted measures to reduce off-label
prescribing, which included increasing the number of
Br J Clin Pharmacol / 80:6 / 1277
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clinical trials in children, making more appropriate for-
mulations available for young children and having
clearer and consistent dosage information [16, 19]. The
GPs placed clear and consistent labelling as the most im-
portant approach [19] but healthcare professionals, as a
whole, ranked making more appropriate formulations
available for younger children as the most important
approach to reduce off-label prescribing [16].

Communication with parents and guardians
The majority of healthcare workers [16] and parents
[12, 14] agreed that when a drug was prescribed in an
off-label manner, the information should be disclosed
to the parents. However, the rate reported for such prac-
tice remained low (4.8–32.4%) [15–18]. Hospital-based
paediatricians felt that parents should not be told when
a medicine had been prescribed in an off-label manner
for their children [17, 18]. Only one third of hospital-
based paediatricians admitted to informing a child’s GP
that they were prescribing an off-label medicine [18].
The community pharmacists felt that the pharmacist
had a responsibility to inform the prescriber and parents
when medicines were prescribed off-label for children
[21]. However, the doctors were deemed to be the most
appropriate personnel to inform the parents in both pri-
mary and specialist care settings [12, 14]. Once they
knew that their children were prescribed off-label drugs,
most parents would ask for a change of drugs to one that
had been fully tested and licensed for use in children [14]
or they would use the medicine for their child with cau-
tion [12]. The percentage of refusal of off-label use was
higher among parents of healthy children compared
with parents of ill children [13]. Besides parents, children
also thought that the child should be told when off-label
medicines were used to create alertness to potential side
effects [22].

Concern regarding informed consent
Verbal consent was more common in both the commu-
nity and hospital setting when informing parents about
off-label prescribing [16, 17]. The majority of hospital-
based consultant paediatricians and specialist registrars
did not seek informed consent from parents when pre-
scribing off-label medicine [18]. Spanish paediatricians
felt that supporting actions from medical liability should
include informing the parents, making a note of it in the
medical records and to have protocols or clinical practice
guidelines to endorse the action. However, most of them
admitted not making a note in the medical records if the
parents were verbally informed [15].

Participation in clinical trials
Doctors Two studies conducted among doctors evaluated
their responses regarding clinical trials in children [16, 18].
Over half of the respondents in these two studies
believed that all new medicines and medicines used in
1278 / 80:6 / Br J Clin Pharmacol
off-label manner should undergo clinical trials in children
[16, 18]. A third of the respondents in a study conducted
in Scotland believed that generic medicines too should
be tested in children [18]. Hospital-based paediatricians
were more willing to be actively involved in clinical trials
compared with GPs (53% vs. 20.1%) [16, 18]. Among all,
consultant paediatricians reported the most willingness to
help with clinical trials (94.4%) [16]. The majority stated
that they would allow their own children to take part in
clinical trials [16, 18] depending on the child’s health
status and the benefit from participating in such trials [16].

Community pharmacists The majority of community
pharmacists (64.9%) believed that medicines used in
off-label manner should undergo clinical trials in
children but not all are willing to be actively involved
in paediatric clinical trials (41.4%) [16]. Community
pharmacists’ willingness to consent for their children to
take part in clinical trials was associated with the
worsening of the child’s health status and benefit from
the clinical research [16].

Paediatric nurses The response from paediatric nurses
regarding participation in clinical trials was limited and
extracted from a study done among healthcare
professionals [16]. The majority of paediatric nurses
believed that off-label medicines should not undergo
clinical trials in children and they were not willing to be
actively involved in clinical trials (i.e. help in recruiting
patients) [16].

Parents Three studies involving parents evaluated their
response regarding participation of their children in
clinical trials [12–14]. The majority of parents would allow
their children to participate in clinical trials if their
children were suffering from life-threatening conditions
but their willingness reduced as the health status of the
child improved [12, 14]. Well-informed parents were more
willing to volunteer their children for participation in
clinical trials [13]. Monetary incentives and the child’s age
were not factors influencing the decision of the parents
to allow their child’s participation in a clinical trial [12, 14].

Children School children were willing to take part in
clinical trials only if they were seriously ill and if the
medicine might help them but felt that those
medicines should not be tested in babies [22]. Children
also felt that they must give informed consent prior to
their participation in clinical trials [22].
Discussion

This review was limited by the small number of studies
(11 studies) which included responses from doctors,
pharmacists, nurses, parents and children. Different
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methods were used in the studies to explore awareness,
knowledge and views of off-label prescribing among
children, making a direct comparison impossible but
some common points are worth highlighting.

Familiarity with off-label prescribing was assessed in
doctors [16, 17], community pharmacists [16, 21] and
parents [12–14] but the reason for familiarity was re-
ported only for healthcare professionals, pointing out
professional experience, post-graduate and undergradu-
ate training [16, 17, 21] as the main reasons. The variation
in reasons of familiarity was due to different rates of off-
label drug use reported in different settings [2, 6] and dif-
ference in undergraduate and post-graduate curricula
[23–27]. This review showed that most doctors did not
reveal information regarding off-label drug use to par-
ents [15–18], which could have resulted in a low level
of familiarity to off-label prescribing among parents.

Five studies [16, 18–21] reporting views of study par-
ticipants on off-label prescribing in children highlighted
age as the common category of off-label drug use. Previ-
ous literature and systematic reviews [2, 3, 5], comprising
a total of 78 studies, have concluded dose as the com-
mon category, accentuating a mismatch between views
of study participants of this review and the finding of pre-
vious studies.

Even though various references were available specif-
ically for paediatric patients [28–30], this review showed
that most doctors and pharmacists tended to rely on
other sources to obtain information regarding drug use
in children, while expressing lack of paediatric dosage in-
formation as a major concern, an issue highlighted since
the term ‘therapeutic orphan’ was coined by Shirkey in
1968 [31].

Doctors, pharmacists, parents and children were sup-
portive of paediatric clinical trials to address the issue of
off-label medicine use. Even though a clinical trial was
the most valid means of obtaining data [32, 33], this re-
view found that conducting clinical trials in children
was not the most favoured means to reduce off-label
prescribing.

Most studies included in this review used a self-
reported, questionnaire-based method of data collec-
tion, resulting in low response rates which could have
been overcome by face to face or focus group interviews.
Further research should address possible gaps identified
from the reviewed studies, such as lack of communica-
tion among healthcare providers and parents. Addition-
ally, a structured intervention programme derived from
learning needs assessment will foster awareness, knowl-
edge and view of healthcare professionals.
Conclusion

This systematic review described major behavioural as-
pects of doctors, community pharmacists, paediatric
nurses, parents and children to off-label prescribing. In
general, the studies reported that the majority of doctors
and community pharmacists were familiar with the term
off-label prescribing but knowledge among parents was
low. Awareness regarding off-label prescribing in chil-
dren remained low among all study participants. There
seemed to be a mismatch between views of the study
participants on off-label prescribing in children and the
finding of previous studies.
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