
Children and young people are often
thought of as “little adults” within the

context of medication administration;
however, in reality children are a distinct
and heterogeneous patient group whose
bodies respond to medications differently
from those of adults.1,2

While the provision of safe and effec-
tive medicines for children should be
imperative, it has lagged behind that
available to adults since licensing was
introduced in the 1960s. For many years
children have been described as “thera-
peutic orphans” since availability of
appropriately formulated medicines with
information on their safe and effective
use in children has been limited by the
ethical and technical difficulties and
small commercial benefit of conducting
the studies required to obtain a paediatric
licence.3,4 The development of age-appro-
priate paediatric formulations, particu-
larly those suitable for young children,
presents challenges with only limited
knowledge available on the acceptability
of different medicines and how this
affects medication adherence.5

The term “medication compliance” is
defined as the extent to which the 
patient’s action matches the recommen-
dations of the prescriber.6 However the
term’s use is declining as it implies lack of
patient involvement. The term “medication
adherence” is defined by NICE as the 
extent to which the patient’s action
matches the agreed recommendations of

the prescriber.7 Adherence develops the 
definition of compliance by emphasising
the need for agreement. The extent to
which any patient adheres to a medication
regimen is an essential determinant of
clinical success.8 No matter how effective
medication regimens are, if children and
parents do not follow instructions ade-
quately, then healthcare is compromised.9

An ideal formulation for children will:
allow minimal dosage and frequency; have
one dosage form to fit all or a full range;
have minimal impact on lifestyle; contain
non-toxic excipients; and have convenient,
easy and reliable administration. It should
also be easily produced, stable, cheap and
commercially viable.10 Unfortunately in
practice many existing medication formu-
lations are not suitable for use in children,
which often leads to the use of unlicensed
medications and off-label use of adult
medications.2 Around 1 in 10 children
seen in general practice is prescribed at
least one unlicensed medication.11 The
use of inadequate drug formulations in
children may pose problems such as diffi-
cultly in swallowing conventionally sized
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tablets, safety issues with certain excipi-
ents, and adherence problems with un-
palatable medications.2

Children take responsibility for their
medications at different ages; this will
often be earlier in a child with a chronic
condition such as asthma. In contrast
with the compliance of infants and tod-
dlers, which is very much determined by
parents and carers, older children may
take complete responsibility for their own
medications.12 In addition to the many
factors that influence adherence in
adults, there are some unique challenges
faced in the paediatric age group. 

Approximately 30 to 70 per cent of 
patients with chronic illnesses have poor
adherence because of extended treatment
duration, multiple medications and periods
of symptomatic remission.13–15 Non-adher-
ence has been associated with unneces-
sary medication, toxicity, treatment failure,
increased incidence of medical complica-
tions and increased morbidity, resulting in
poorer quality of life and overuse of the
healthcare system.16,17 One study looking
at adherence and paediatric asthma iden-
tified an association between decreased
medication adherence and readmission for
acute exacerbation.18 Similarly another
study looking at medication adherence
among paediatric patients with sickle cell
disease showed that non-adherence was
associated with more vaso-occlusive crises
and hospitalisations.19

Barriers to adherence 
For parents and children, the daily hassles
of living, stress and typical family conflict
have been described as some of the
biggest barriers to medication adherence.20

Other reasons reported by parents for not
being able to administer medications as
prescribed include forgetting, discontinuing
medication because symptoms have 
resolved, misunderstanding of instructions,
resistance of child and apparent ineffective-
ness or adverse effects of the medication.21

Formulation acceptability and prefer-
ence facilitate medication adherence in
children, and they are important factors
in achieving the intended treatment out-
comes. Formulation acceptability differs
across age groups as children gradually
develop their cognitive and motor skills
and improve their ability to swallow 

medications.2 The oral route is generally
the most frequently used and preferred
route of administration for children, but
the development of palatable oral paedi-
atric formulations that can be easily swal-
lowed can be challenging. Children have
a low tolerance for disagreeable taste,
the use of tasteless or sweet tasting med-
ications can minimise resistance and 
improve adherence.2

Liquid formulations are often seen as
the most acceptable dosage form for chil-
dren and have the advantage of dosage
flexibility. However, often the volumes to
be administered are so small they can be
extremely difficult to measure accurately
and can cause confusion for parents and
carers. Since medications for children are
often prescribed based on weight, pre-
scribers should be prompted to avoid dec-
imal places where appropriate and round
doses to facilitate ease of administration. 

Furthermore when a child is provided
with a liquid medication, their parents or
carers usually remember the dosage vol-
ume but not necessarily the dosage in
units. If, therefore, following a transfer of

care, a different strength of medicine is
supplied and parents or carers continue to
administer the same volume, the dose ad-
ministered may be up to 10-fold higher or
lower than intended. This risk is highest for
unlicensed medicines and those that come
in a wide range of strengths; for example,
unlicensed spironolactone suspension is
commonly available from 5 to 50mg/5ml.

Solid oral formulations such as tablets
are associated with the risk of choking and
have limited dose flexibility; however, in
the absence of a suitable liquid formula-
tion often parents and carers will be asked
to manipulate formulations, which can be
difficult. For example crushing and dis-
persing a tablet in water prior to adminis-
tration or dissolving the contents of a
capsule in a specified volume of water and
administering a proportion of the dose.
Some tablets and capsule contents dis-
perse rather than dissolve, making frac-
tional dosing difficult.22 Occasionally the
route of administration of medications
may be modified, for example some par-
enteral formulations may be administered
orally.2 Not surprisingly, numerous studies
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have shown that significant errors are
often made by parents or children when
carrying out complex treatment regimens.9

The use of the non-oral route of med-
ication can be useful but poses other is-
sues such as difficult administration/
application, inadequate technique or local
irritation. For inhaled medication, the use
of compliance aids, such spacer devices,
can improve drug deposition to the lungs.
Ensuring continued use of preventative
medications, such as steroid inhalers, in
children can be difficult as parents and
carers often discontinue these medica-
tions when their child feels better thinking
that this will prevent adverse effects asso-
ciated with use of the medication.23

Communication between the pre-
scriber and parents or carers is paramount
to ensure medications are administered
correctly at home, particularly when unli-
censed or off-label medications are sup-
plied. Written information can be useful;
the Medicines for Children website24 pro-
vides practical and reliable information
about giving medications to children.24

Improving medication
adherence 
Strategies to improve adherence in chil-
dren include: using simplified drugs regi-
mens (ideally once-daily regimens are
preferred); pleasant tasting medicines;
liquid or other non-solid dosage formula-
tions; regular phone contact between 
parents and physicians; provision of med-
icines information; and counselling.8 It is
important to involve the child in decisions
surrounding medication choice and regi-
men. Healthcare professionals must take
into account the child’s understanding
and capacity to make independent deci-
sions and the roles of their parents or car-
ers in the therapeutic partnership.3

While traditional oral dosage forms
will be suitable for the majority of patients,
in some cases orodispersible or dis-
persible tablets, granules, mini-tablets,
transdermal patches, and controlled-
release preparations can offer opportuni-
ties that may be more acceptable.4

Prescribers can support medication
adherence through a number of means
such as dose rounding for ease of admin-
istration; selecting regimens that avoid
the need for multiple daily dosing and

dosing at school; avoiding drugs with un-
desirable side-effects such as weight
gain, which may be particularly distress-
ing for adolescents; and tailoring informa-
tion to the needs of the patient.

In 2007, the European Paediatric
Regulation came into force with the aim
of improving the availability of authorised
medicines for children in suitable dosage
forms. In the first five years following the
regulations, 131 new paediatric licences
were granted. The buccal midazolam for-
mulation (Buccolam) was the first product
to be launched having been granted a
PUMA (paediatric use marketing authori-
sation) meeting specific clinical and safe
usage requirements for parents or carers
to administer to children with epilepsy.3

Conclusion 
Poor medication adherence can have se-
rious consequences for children. Despite
recent advances in the development of
paediatric medications, the new paediatric
formulations are still only a small part of
the full therapeutic arsenal needed to
serve all paediatric patients and ensuring
children get the most from their medica-
tions remains an ongoing challenge.2

References
1. DH. National Service Framework for
Children, Young People, and Maternity
Services. Medicines for Children and Young
People. London. DH. 2004. 
2. Ivanovska V, et al. Pediatric Drug
Formulations: A Review of Challenges and
Progress. Pediatrics 2014;134:361–72.
3. Benn CE. Optimising medicines for children:
Considerations for clinical pharmacists. Eur J
Hosp Pharm 2014;21:350–54. 
4. Shah R & Mehta P. Paediatric Formulation
Development: Challenges and Opportunities.
Int J Pharm Sci Rev Res 2014;24:137–43. 
5. Bryson SP. Patient-centred administration
friendly medicines for children – an evaluation
of children’s preference and how they impact
medication adherence. Int J Pharm
2014;469:257–9.
6. National Co-ordinating Centre for NHS
Service Delivery and Organisation R&D
(NCCSDO). Concordance, adherence, and com-
pliance in medication taking. December 2005. 
7. NICE. Medicines adherence: involving patients
in decisions about prescribed medicines and
supporting adherence. CG76. January 2009. 
8. Gardiner P, Dvorkin L. Promoting
Medication Adherence in Children. Am Fam
Physician 2006;74:793–8. 

9. Fielding D, Duff A. Compliance with treat-
ment protocols: interventions for children with
chronic illnesses. Arch Dis Child
1999;80:196–200. 
10. Nunn T, Williams J. Formulation of medi-
cines for children. Br J Clin Pharmacol
2005;59:674–6.
11. Tomlin S, et al. Making medicines safer
for children – guidance for the use of unli-
censed medicines in paediatric patients.
Rosemont Pharmaceuticals Ltd. Connect med-
ical. 2009. 
12. Centre for Pharmacy Postgraduate
Education (CPPE). Children and young peo-
ple’s medicines. The University of Manchester.
NHS Health Education England. 2014. 
13. Lask B. Motivating children and adoles-
cents to improve adherence. J Paediatr
2003;143:430–3. 
14. Nevins TE. Non-compliance and its man-
agement in teenagers. Paediatr Transplant
2002;6:475–79.
15. Haynes RB, et al. Interventions for helping
patients to follow prescriptions for medica-
tions. Cochrane Database Syst Rev 2005
CD000011. 
16. Dawood OT, et al. Medication compliance
among children. World J Pediatr2010;6:200–2.
17. Taddeo D, et al. Adherence to treatment
in adolescents. Paediatr Child Health
2008;13:19–24.
18. Auger K, et al. Pediatric asthma readmis-
sion: asthma knowledge is not enough? 
J Paediatr 2014;166:101–8. 
19. Walsh KE, et al. Medication adherence
among pediatric patients with sickle cell dis-
ease: a systematic review. Paediatrics
2014;134:1175–83. 
20. Penkower L, et al. Psychological distress
and adherence to the medical regimen among
adolescent renal transplant recipients. Am J
Transplant 2003;3:1418–25. 
21. Matsui D. Current Issues in Pediatric
Medication Adherence. Pediatric Drugs
2007;9:283–8.
22. Nunn A. Making medicines that children
can take. Arch Dis Child 2003;88:369–71. 
23. Conn KM, et al. Parental beliefs about
medications and medication adherence
among urban children with asthma. Ambul
Pediatr 2005;5:306–10. 
24. Medicines for Children. Accessed online
via www.medicinesforchildren.org.uk. 2015. 

Declaration of interests
None to declare.

Faye Chappell is a paediatric pharma-
cist at Evelina London Children’s
Hospital, Guy’s and St Thomas’ NHS
Foundation Trust, London

n PRESCRIBING IN CHILDREN l Adherence

34  z Prescriber 19 June 2015 prescriber.co.uk


