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What is already known on this topic?

 ► Self- administration of medicine for hospital 
inpatients has been recommended by the 
Department of Health.

 ► It is thought to improve patients’ knowledge 
and be acceptable, but systematic reviews of 
evidence on adherence and medication errors 
are inconclusive.

 ► There is minimal published information on its 
use in children.

What this study adds?

 ► We presented our experience setting up a 
Self- Administration of Medicines scheme 
for children with cystic fibrosis to inform 
other paediatric units who are considering 
implementing this.

 ► Drug errors still occurred, mostly due to 
documentation issues and problems of 
communication when drug regimens were 
altered.

AbsTrACT
Introduction Children with cystic fibrosis (CF) take a 
multitude of therapies at home. Self- Administration of 
Medicines (SAM) is a scheme whereby the parent/carer 
and/or older child keep control of their own medicines in 
hospital. We initiated a scheme and assessed drug errors, 
cost implications, and parent and nurse satisfaction.
Methods Following a pilot stage, the SAM protocol was 
initiated and amended as necessary. Drug errors were 
analysed from the Datix hospital electronic reporting 
system. Cost analysis of use of the patents own drugs 
was carried out. Questionnaires were given to parents 
and nursing staff.
results In the initial 10 months, 97 children had 159 
admissions, and 60% were deemed suitable for SAM. 
Drug errors still occurred—33 in 5 years. Cost savings 
for the hospital over 1 year were £20 022 for 123 
admissions. Patient/parent satisfaction was high, and all 
wished to partake in SAM for further admissions.
Conclusions The scheme was a success although it 
took 3 years to bring to fruition. Drug errors still occurred 
but we were able to amend the protocol appropriately 
to react to these. Cost savings are an incidental benefit 
from use of patient’s own medication. The SAM scheme 
is applicable to all children with chronic disease on long 
term medications when they are in hospital.

InTrODuCTIOn
Children with cystic fibrosis (CF), especially those 
with a level of disease requiring hospitalisation, 
usually take a large number of oral and inhaled 
medications several times a day. At home this 
polypharmacy is managed by their parents/carers, 
and as they get older by the patient themselves. 
When they are admitted to hospital the respon-
sibility for the medications is traditionally taken 
over by the ward nurses. While some families find 
this a respite, others feel disempowered, and are 
concerned about late timing of medications and 
drug errors. This is not surprising considering 
medication has become part of everyday life, and 
parents perceive themselves as experts in super-
vising their child’s therapy.1 Self- Administration of 
Medicines (SAM) schemes are an option whereby 
patients bring in and take their own medication 
when in hospital.

SAM is not a new concept in adult hospital wards 
and systematic reviews have been published2–4; there 
is also published experience from a large CF unit with 
teenagers in the USA5 and our own adult CF unit.6 
There is scant paediatric literature, although there is 
a publication from a paediatric oncology and surgical 

unit in Nottingham.7 Our online survey of the UK CF 
Pharmacists’ Group showed that of the nine specialist 
paediatric CF units that responded, five centres did 
not have a SAM scheme, and of the four that did, two 
had started recently.

As part of our ongoing Quality Improvement 
initiative in CF, we developed a SAM Policy in 
our paediatric specialist CF Unit. The aim of this 
paper is to present our scheme with an assessment 
of drug errors, cost implications and patient/
parent/carer and nursing satisfaction.

MeThODs
The SAM scheme was developed by a group 
comprising specialist pharmacists, respiratory paedi-
atricians and senior nurses. A risk assessment was 
carried with the Clinical Governance team. The policy 
was ratified by the Hospital’s Medicines Management 
Board after a 1- year pilot study. Training of ward 
nurses and hospital pharmacists was carried out. 
Doctors are informed of the scheme at induction to 
the unit. Parents were informed at a parents’ evening 
and by newsletter. All CF children and their parents/
carers admitted to the ward in our large Specialist CF 
Centre were assessed for the SAM scheme, and data 
were collected for the first 10 months.
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Figure 1 Algorithm for SAM scheme. SAM, Self- Administration of Medicines; PODs, Patients' Own Drugs.

Table 1 Categories of drug administration responsibilities in the SAM scheme

Level Medicine administration Medicine storage Documenting on Medchart

0 Two nurses Nurse Two nurses sign they have administered drug

1 Supervising nurse comes to patient and gives with 
patient/parent/carer

Nurse Nurse signs patient on Level 1

2 Patient/parent/carer prompts nurse and give together Nurse Nurse signs patient on Level 2

3 Patient/parent/carer Patient/parent/carer has access to drug 
locker

Nurse checks given by patient/parent/carer and signs patient 
on Level 3

SAM, Self- Administration of Medicines.

The sAM policy
All CF patients/parents/carers responsible for administering 
their own medicines at home are considered in a shared deci-
sion process (figure 1). The decision is discussed with the CF 

multi- disciplinary team (MDT) on the daily ward round. The 
patient and parent/carer are given a written information sheet 
(online supplementary (OLS)) and signed consent is obtained. 
Medicines suitable for the SAM scheme are those the child was 
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Figure 2 Number of CF admissions each year (black bars), with total 
reported in- patient medication errors for children with CF (dark grey 
bars) and those on the SAM scheme (pale grey bars). The pilot scheme 
ran actively from June 2014 to June 2015, and the full scheme was 
introduced in October 2015. CF, cystic fibrosis; SAM, Self- Administration 
of Medicines.

Table 2 Categories of 33 reported medication errors

error type no.

Poor documentation—uncertainty if drug given* 13

Poor communication to parents when prescription changed* 10

Parental confusion over drugs 5

Nursing errors 4

Out of date drugs brought from home 3

Miscellaneous 3

Miscellaneous included—one child drank the nebulised Promixin; one parent gave 
an intravenous flush when learning home intravenous antibiotics as uncertain 
what she was allowed to do on the ward; one grandparent gave the sibling’s CF 
medication to the patient as they shared drugs at home.
*n=5 errors in both categories

taking prior to admission, and those that will be continued on 
discharge (generally 5–12 drugs for each patient). We do not 
include controlled drugs nor postoperative pain infusions. 
Patient exclusion criteria are detailed in OLS.

Assessment
The suitability assessment is carried out on admission by the 
child’s nurse using the self- administration tool (OLS). The 
patient is assigned to a SAM level (table 1). The decision can also 
be made later in their stay, or at an MDT pre- admission meeting 
which will be confirmed on admission.

Throughout the admission, the SAM level is reassessed by the 
nurse at the start of each shift, as the patient’s condition and 
level of supervision required may change. The ward pharmacy 
team also checks the SAM level when checking the drug chart on 
their daily round. If a parent/carer administering medicines is to 
be absent, then the level of SAM is revised for that period. Other 
rules are in the OLS.

Drug errors
The hospital’s Datix Online Reporting System (Datix, London 
UK) was analysed for 1 year prior to, and 5 years post initiation 
of the SAM scheme. We excluded errors related to controlled 
drugs as they were not included in the scheme.

Cost analysis
This was carried out for a 12- month period after initiation of the 
SAM scheme to assess the financial impact of using the patient’s 
own medications. All drugs brought in that are supplied by the 
GP (General Practitioner) were recorded, and then costed for 
what it would have cost the hospital had we supplied that drug, 
based on the contract prices our pharmacy pays. These are for 
the CF drugs included in the Payment by Results (PbR) tariff 
which are not reimbursed to the hospital. For the high cost 
drugs (eg, nebulised antibiotics, dornase alfa) that are excluded 
from the PbR tariff, and which are reimbursed to the hospital 
by National Health Service England (NHSE), we calculated the 
20% Value Added Tax savings to NHSE, as the tax is payable if 
the hospital supplies the drug, whereas there is no tax if they are 
delivered to the patient’s home and then bought into hospital. 

No costings were done for nursing and pharmacy time spent on 
the SAM scheme.

Feedback from patient/parents/carers and nursing staff
Questionnaires were given out for the first 10 months to families 
in the SAM scheme and ward nurses to assess their satisfaction.

resuLTs
Assignment of administration levels
In the 10- month assessment period, there were 159 admissions 
for 97 children with CF, with a mean age of 12 years (range 
4 months to 16.9 years). In 64/159 (40%) they were assigned 
Level 0 that is, all medicines given by the nurses as per standard 
practice. Reasons for this were too short an admission (n=32); 
refusal by parents (n=13); patient acutely unwell (n=5); known 
poor adherence (n=5); parent/carer not present throughout 
admission (n=5); reason not recorded (n=3); and first ever 
admission (n=1). The proportion of admissions assigned other 
levels were Level 1—36/159 (23%); Level 2—30/159 (19%); 
and Level 3—29/159 (18%). Note that during the pilot stage, 
patients were allowed to start at Level 3. For the 95 admis-
sions that started at Level 1 or above, in 15 (16%) the level was 
increased while in 3 (3%) it was decreased; the rest 77 (81%) 
stayed the same throughout their stay.

Drug errors
In the 6 years, there were 148 errors in 1005 CF admissions 
(14.7%) compared with 117 errors in 5818 respiratory (non- 
CF) admissions (2.0%). Classification by severity (see OLS for 
grading) were CF—0 red, 1 amber, 7 yellow, 140 green; and 
for non- CF—0 red, 0 amber, 8 yellow, 109 green. There were 
two that related to intravenous antibiotics for children with CF. 
Reported medication errors on the ward in children with CF, 
and those related to the SAM scheme are outlined in figure 2 (as 
well as total number of CF admissions). There were 33 errors 
related to the SAM scheme in its 5 years, categorised in table 2.

Amendments to the original policy
 ► The drug chart was initially a standard paper chart but later 

became part of electronic prescribing using Medchart. This 
was a Hospital policy change.

 ► Parents of patients on Level 3 document drug administration 
on their own paper chart (as they are not allowed access to 
Medchart), which is also checked by the nurse. Nurse then 
records on Medchart.

 ► Children cannot start an admission on Level 3 but have to be 
on Level 2 for 24–48 hours; so they cannot come in and start 
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box 1 Advantages and disadvantages of the self- 
Administration of Medicines scheme

Advantages
 ► Patient and parent empowerment.
 ► Home routine maintained.
 ► Parents no longer concerned that drugs not given at exact 
time stated on drug chart.

 ► Error identification, for example, out of date medicines, wrong 
techniques of inhalation of drugs or insulin injections, wrong 
timing for pancreatic enzyme replacement around mealtimes.

 ► May highlight poor adherence, for example, we can see 
patient forgets to take on time or totally.

 ► Opportunity for education, for example, what drugs are for, 
how to take correctly, especially during pretransition phase.

 ► Cost savings to the hospital from use of Patient’s Own Drugs.

Disadvantages
 ► Inpatient stay can relieve parents of some of the daily burden 
of care and give them some rest time, and this is diminished.

 ► Drug errors not significantly reduced.
 ► Stigmatisation of some parents when the multi- disciplinary 
team feel they need to be on Level 0.

 ► Initial staff engagement and time taken for training.
 ► Burden on parents bringing in all the drugs.
 ► Cannot be safely started on weekends.

Level 3 on a weekend. This was a safety net brought in due 
to errors caused by having no ward pharmacist on weekends.

 ► No PODs can be used until checked by pharmacy for condi-
tion and expiry date. Parents quite often brought in out of 
date medication.

Cost savings
In a 12- month period, for 123 patient admissions, the hospital 
saved £20 022 from using the patients’ own drugs, compared 
with if our pharmacy had supplied them. NHSE saved £4819 
which was for the tax on the reimbursable high cost drugs that is 
paid if the hospital supplies the drugs.

Feedback from patient/parents/carers and nursing staff
See OLS.

DIsCussIOn
We decided to introduce the SAM scheme after feedback from a 
parent who gave all the treatments at home to her two children 
but was unhappy handing over responsibility to the ward nurses. 
It took 3 years to develop the policy, have it ratified by the Trust, 
run a pilot, amend the scheme, have the final policy ratified, 
and train the nursing staff. Importantly, once it was running, 
we made several amendments as issues arose and in response to 
medication errors. We hope this paper will help other CF units 
(and indeed any paediatric unit) considering a SAM scheme to 
learn from our experience, and thus enable them to initiate their 
scheme quicker and more effectively.

We have outlined the various advantages and disadvantages of 
SAM schemes in box 1. Many are obvious, but some are difficult 
to prove. The most recent 2014 systematic review assessed 43 
publications but excluded studies where the drug was adminis-
tered by relatives or carers, so is less relevant for paediatrics.4 
Nevertheless, they found that schemes increased patient knowl-
edge, but evidence on adherence and medication errors was 

inconclusive. The SAM scheme certainly helps us identify subop-
timal adherence, for example bringing in out of date drugs; 
signing for a drug that could not have been given as in one case 
it was not available on the ward, and in another the nebuliser 
was not working; and one patient drank the antibiotic meant for 
inhalation. We hope that our scheme helps improve adherence 
once home, following the extra nursing and pharmacist educa-
tion, and by maintaining or starting medication routines, but we 
are unable to prove this.

Drug errors still occur which is inevitable given human 
factors; the error rate is significantly higher in children with 
CF (15%) compared with other respiratory admissions (2%), 
likely relating to the large number of drugs (mostly ranging 
from five to 12). We did not find a consistent change in the 
overall number of errors once the SAM scheme was introduced. 
The increase in SAM- related errors over time is probably due 
to more patients being enrolled, but unfortunately, we do not 
have patient numbers for each year. In the SAM scheme, the 
most common cause for an error was poor documentation, so 
it was not always certain whether a drug had been given. The 
other main reason was poor communication from the medical 
staff to the parents when a drug regimen had been amended. It 
does not help that the medical staff use an electronic prescribing 
system that parents cannot access. It is important that the nurse 
checks with the parents/carers each drug individually and does 
not simply ask if all the drugs have been given. We hope that 
the SAM scheme reduces drug errors that we presume happen 
at home, but that is impossible to prove. Our error rate may be 
an underestimate, as we cannot be certain that errors did not 
occur that were not reported on the Datix system, although we 
encourage error reporting in a non- judgmental way to improve 
patient safety. Of course, some errors will also go undetected, 
and some parents may choose not to report them. Surprisingly, 
one Australian study of 220 adults on a nursing convalescent 
unit using a SAM scheme, did not have a single patient- initiated 
drug error reported in 6 months.8

There are cost savings to the hospital due to parents bringing 
in their own drugs. However, this is not exclusive to a SAM 
scheme, and a stand- alone Patient’s Own Drugs scheme will also 
save a hospital money. We have not assessed the cost implications 
from nursing time. This would be difficult as there is an initial 
increase in time spent, but then there is considerable time saved 
for Level 3 patients; and for those on Levels 1 or 2, the nurse 
checks the drugs with the parent rather than a second nurse. One 
Danish study on adults in an acute surgical unit found staff time 
to dispense and administer medication was significantly reduced 
but there were no significant differences in medication costs, 
despite using patient’s own medicines; they commented that the 
literature provided contradicting results on cost savings.9

The Department of Health recommended self- administration 
programmes for suitable patients with long term conditions back 
in 2004.10 We have presented our SAM scheme for children with 
CF and feel it has been a success. We have now adopted it for 
all respiratory and cardiac admissions for children on long term 
medications. We hope other specialist and general paediatric 
units can benefit from our experiences, as it is applicable to all 
children with chronic disease who are on long term medication.
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