
Articles

SE P T E M B E R 2002   V O L . 9  237

By STUART JONES, MPHARM, MRPHARMS

An audit carried out at a Kent hospital looking at one-stop dispensing found that

a framework has to be put in place for the system to be fully effective

Mr Jones wrote this article during his preregistration
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now undertaking a PhD at King’s College, London

Assessing the effectiveness of 
one-stop dispensing

H O S P I TA L P H A R M A C I S T

T
he announcement in 1999 that the
health budget would increase by 35
per cent over the following five years
was a crucial step forward for the

National Health Service. This new capital
and its cost-effective use now drives the
Government agenda for change. New ideas
to improve the NHS, funded by this money,
aim to maximise the effectiveness of treat-
ment and streamline services. An important
factor in the agenda is the provision and use
of medicines. An estimated 11 per cent of
the health budget is spent on medicines; this
is more than on any other form of treatment.1

Therefore, to develop a better health service
there is a need for effective medicines man-
agement.

In “Pharmacy in the future — implement-
ing the NHS plan” the Government set out its
intent to invest a minimum of £30m over the
following three years, specifically to secure
the better use of medicines within the NHS.2

This has led to many new medicines man-
agement initiatives in both primary and
secondary care. Within the hospital setting,
the majority of these new initiatives aim to
control the introduction of new medicines
and promote evidence-based prescribing.
However, with the publication of “A spoonful
of sugar”3 the Government has shown it now
realises the benefits of a more holistic
approach. Medicines management is a mul-
tifactorial process and a comprehensive
system within secondary care must take into
account several factors. Its focus has now
widened to incorporate not only effective
prescribing, but also efficient purchase, sup-
ply and use of medicines.

The use of patients’ own drugs (PODs)
and one-stop dispensing (OSD) are two
schemes promoted by both the “NHS plan”
and “A spoonful of sugar” as mechanisms
which act to enhance medicines manage-
ment. They are driven by the new pharmacy
teams on the wards and aim to maximise the
use of current resources and speed up

patient discharge.4 However, as NHS trusts
come under increasing pressure to imple-
ment these newly designed re-engineering
schemes, their pitfalls are being ignored.
Often, new medicines management initia-
tives are concurrently implemented and their
effects are hard to isolate and assess.5

At Kent and Canterbury Hospital, OSD
was implemented more than two years ago,
and similar schemes are now being set up
nationwide. However, at present, there is a
lack of data to show the effectiveness of this
new supply system.

Medicines for the patient to take home
after leaving hospital are usually dispensed
just before discharge. Using OSD, medicines
labelled with full patient directions can be
supplied upon admission to hospital.
Patients receive a three-week supply of med-
icines which they use during their inpatient
treatment and take home, if necessary, for
continuing therapy when they leave. Provid-
ing that the patients have at least a
seven-day supply of medication remaining,
there is no need to redispense additional
supplies before discharge, thus speeding up
the process.4

This audit assessed the effectiveness of
OSD by using waste medicines as an out-
come measure. It investigated the type and
quantity of waste medicines returned to the
hospital pharmacy, the reason for their
return and the cost of any items destroyed.
Analysing the data indicated if this system
delivered medicines to patients effectively
within secondary care.

AUDIT STANDARDS

Aliterature search was conducted to iden-
tify standards for evaluating drug

wastage. Several studies, including one by
Cromarty and Downie6 have been carried
out in a primary setting to measure the quan-
tity of medicines returned by the public to
community pharmacies. The standards in
these studies could not be applied to the
hospital setting because of the vast differ-
ences in the reasons for producing waste in
primary and secondary care. In order to set

standards for this study, a small pilot was
conducted. The pilot involved collecting all
returns from the 18 wards in the hospital
over one day. There were 42 returned items
and each one was recorded, costed and
classified according to the reason for its
return. This information, together with fig-
ures on monthly hospital workload
(represented by finished consultant episodes)
and average daily dispensed items, was pre-
sented to the hospital’s lead clinical
pharmacists. Analysis of these data with
respect to both clinical and non-clinical
aspects of the pharmacy supply system led to
the production of the following standards:

l Less than 5 per cent of medicines
labelled for discharge and dispensed by
the hospital pharmacy should be
returned because of a change to thera-
py

l Less than 0.2 per cent of medicines
labelled for discharge and dispensed by
the hospital pharmacy should be
returned because of systems error

l No medicines labelled for discharge
and dispensed by the hospital pharmacy
should be returned because they had
passed their expiry date

The returned medicines were classified as
shown below.

Therapy change Therapy change was
defined as the replacement of a drug with an
alternative to treat a disease state, change of
strength of a drug or discontinuation of a
drug that had been used by the patient.

System error System error was defined as
items that had been returned to the phar-
macy due to an error in the supply system
and could not be classified by therapy
change, expired stock or patient death. For
example, items that had been dispensed in
duplicate or lost on the ward.

METHODS
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means it is more important than ever for the
supply chain to work efficiently, otherwise
mistakes will lead to a financial loss more
frequently. 

OSD relies heavily on two factors to be
effective:

l Patients and their medicines must never
be separated

l Discharge medicines should only be dis-
pensed to patients on admission if their
therapy is likely to remain stable

If either of these principles are contra-
vened, then it is likely that the issued
discharge medicine items will return to the
pharmacy and new items redispensed. This
not only reduces the proposed improve-
ments in efficiency by using the OSD system
but also causes a vast increase in the
amount of waste medicines.

The audit showed that the supply system at
Kent and Canterbury Hospital was failing in
both these areas. Medicines were dispensed
inappropriately as discharge medicines (7.4
per cent of the total discharge medicines dis-
pensed being returned due to a change in
therapy) or separated from the patients (2.2
per cent of the discharge medicines were
returned due to a systems error) causing
financial losses of over £1,000 per week.
There are several inherent flaws within the
OSD system which must be recognised and
solved before implementation. These are
discussed in the next section. 

WHEN TO DISPENSE?

The decision to dispense discharge medi-
cines for a patient on admission to

hospital is critical and can only be assessed
accurately at ward level. It needs knowledge
not only of the patient’s disease state and
drug therapy, but also of the intentions of the
doctor treating the patient, which commonly
can only be found in the medical notes. It is
accepted that even the most stable therapy
may change. However, supplying discharge
medicines on admission for an unstable dis-
ease state will invariably cause the pharmacy
to redispense the medicines following every
therapy alteration. For example, if an ACE
inhibitor, which is being titrated up to its
maximum tolerated dose, is dispensed as
discharge medicines, a new dispensing must
follow each dose increment to keep the label
consistent with the patient’s therapy. The dis-
charge will be quicker (providing the dose
was stable for the few days before discharge)

to be destroyed compared with the propor-
tion returned to pharmacy stock from these
two wards was similar. In the two-week peri-
od, a 24-bed medical ward returned
medicines with a value of over £600. Just
under half of these returned medicines (val-
ued at £292) were destroyed.

DISCUSSION

The quantity of medicines returned to the
pharmacy during the audit was unexpect-

ed. In the time scale of the study, it was
shown that 8.6 per cent of all medicines dis-
pensed by the pharmacy was returned. The
supply chain at Kent and Canterbury Hospi-
tal exceeded the maximum permissible set by
all but one of the standards for the type of
return in this audit, (see Table 1). Medicines
labelled for discharge and returned due to a
change in a patient’s therapy was over 50
per cent more than the standard (5 per cent)
while medicines returned due to supply sys-
tem failure was over four times the set
standard of 0.5 per cent. This implies serious
procedural error. It is recognised that the
confines of the study meant that the pilot
used to set the three standards only
employed data covering one day, whereas
the audit collected data for two weeks. A
greater sample for both the pilot and audit
would invariably give a more accurate
assessment of acceptable levels of waste
medicines. However, due to restrictions of
limited resources and time this was not pos-
sible. The relatively small sample set does
not detract from the fact that eight out of
every 100 items that the pharmacy dis-
pensed were being returned, half of which
were unused.

Compounding the problem of the quantity
of medicines returned to the pharmacy was
the proportion of these items that were
destroyed. The implementation of “one- stop”
means that there is a greater number of dis-
charge items on the wards. The fact that this
type of medication is labelled with full patient
instructions means that there is no easy
method of identifying whether or not a
patient has taken the medicine home, eg, on
weekend leave or during a quick discharge
and readmission. Good practice dictates
that without any reassurance regarding the
storage history of the medicines, a pharma-
cist cannot reissue them, hence all the waste
discharge medicines returned must be
destroyed.

The greater proportion of discharge medi-
cines dispensed using the OSD system

The study was conducted at the Kent and
Canterbury Hospital, an acute district

general hospital with 437 beds which is part
of the East Kent NHS Trust. The work looked
at all types of medicines issued from the hos-
pital and returned to the pharmacy including
inpatient, discharge and stock items. The
items were sent back to the pharmacy via
ward boxes or brought back from the wards
by staff. No medicines were disposed of on
the wards. 

The audit collected data for two weeks
and involved recording returned medicines
each day from all the hospital’s wards. At the
end of the period, each of the patients whose
discharge medicines had been returned was
followed up by means of hospital data. The
past medication record of the patients, held
on the hospital’s pharmacy computer, and a
list of deaths in the hospital were used to try
to classify the reasons for returning the dis-
charge medicines (definitions as described
above). Any returns that could not be classi-
fied using this information were followed up
further by retrieving the patient’s hospital
notes. No items were excluded from the data
set and each of the items was successfully
classified and costed, based on the individ-
ual purchasing price. Once all the raw data
had been recorded, the items were either
returned to stock or destroyed according to
the hospital’s current returns policy.

RESULTS

Of the medicines dispensed over the
study period, 8.6 per cent (434 items)

was returned to the pharmacy. This com-
prised 6.7 per cent of the discharge
medicines (with 1.9 per cent being inpatient
items), dispensed over the two weeks. Medi-
cines which were dispensed in the hospital
pharmacy and returned unused accounted
for 4.7 per cent of the total number of items
dispensed. Returned medicines which were
dispensed in the hospital pharmacy and had
to be destroyed accounted for 3.4 per cent
of the total and had a value of £2,100.

Further categorisation showed the rea-
sons for returning the discharge medicines
to the pharmacy. Out of 3,343 discharge
medicines dispensed in the two weeks, 337
were returned. Of these returns, 248 items
(7.4 per cent) were brought back to the
pharmacy due to a change in a patient’s
therapy. Only 17 of the returned discharge
medicines (0.5 per cent) were because of a
patient’s death, the remaining 72 (2.2 per
cent) were as a result of the supply system
failing. No expired medicines were
returned. Only one audit standard for waste
production was met in the study and this
was the percentage of expired discharge
medicines returned (nil, see Table 1).

The wards that sent back the most items to
the pharmacy were the medical and the
health care of the older person (HCOOP)
wards. The proportion of medicines that had

Type of discharge medicines return Standard Audit result
Because of a therapy change not more than 5 per cent 7.4 per cent
Because of a system error not more than 0.5 per cent 2.2 per cent
Past its expiry date 0 0

Table 1: Audit results comparison with standards
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because there will be no need to redispense
further supplies immediately before the
patient leaves hospital. However, the pro-
posed improvements in efficiency have been
quashed as the dispensary may have issued
the same item four or five times, each time
with a different label.

At Kent and Canterbury Hospital, a phar-
macy service is only provided at ward level in
the morning. During this time, a pharmacist
on the ward screens all requisitions for medi-
cines. However, the lack of service provision
in the afternoon means that discharge medi-
cines may be dispensed inappropriately to
patients on admission during this time. The
only way to combat the problem is to provide
a whole-day service to the wards. A pharma-
cist on the ward will then screen every item
requested from pharmacy and is in a better
position to decide whether or not to dispense
medicines ready for discharge. This should
drastically reduce the number of items
returned to pharmacy because of a change
in patients’ therapy.

ENSURING NO SEPARATION

Medicines can be misplaced within the
hospital system at any time during a

patient’s stay. However, the most likely time
for patients to be separated from their medi-
cines is if they move wards or upon
discharge. It was beyond the scope of this
study to investigate which of these two prob-
lems had the greatest prevalence and they
were both grouped together and classified
as a supply system failure. In both cases, the
mechanism that provides medicines to
patients had failed.

Moving from an assessment ward to a
ward for full admission is a classic example
of when medicines can be misplaced. How-
ever, during this audit, less than £200 worth
of medicines was returned to the pharmacy
from the assessment wards. This was unex-
pected because of the large number of
patients that transfer from these wards. How-
ever, the loss of medicines from initial
assessment to full admission is an “all or
nothing” effect. If a mistake occurs, this com-
monly results in all of a patient’s medicines
being lost. For patients with several chronic
disease states, the total cost of their medi-
cines can be vast, hence it only takes one
mistake to make a significant impact on
medicines that are wasted. This study did not
capture a clear picture of these types of mis-
takes, either because they did not occur
during the two-week period or the study
design masked their prevalence. Further
work needs to be be done to evaluate their
nature and incidence. 

Ensuring every patient is sent home with
their complete supply of discharge medi-
cines presents as a complex problem.
Without individual patient lockers, medicines
are often found in numerous places. At Kent
and Canterbury Hospital, medicines are kept

in trolleys, a stock cupboard, with patients’
own belongings (inhalers, eye drops, etc)
and within a special patients’ own medicines
cupboard. The more places that items are
stored, the higher the chance that they will
not be transferred with the patient. Several
boxes of the same drug may be supplied to
the ward for one patient. For example, lan-
soprazole 30mg can be supplied in a
hospital pack size of seven. One box may be
stored in the medicines trolley and because
of lack of space the other three will be stored
elsewhere. When it comes to discharge, it is
likely that only the box in the medicines trol-
ley will be sent home with the patient, the
other three being returned to pharmacy and
destroyed (if they were dispensed as dis-
charge medicines).

The audit results indicated that providing
individual medicine lockers to every ward is
not the solution to this problem. The single
medical ward which has the lockers returned
just as much waste as the other wards: £133
in one week. The reason for the failure of
individual patient lockers on this ward is
linked to the means by which they are used.
Without adequate pharmacy technical sup-
port to ensure that these lockers are kept up
to date and stock levels are maintained, they
do little to improve the supply of medicines
to patients. Kent and Canterbury Hospital
only has sparse ward technician cover, thus
reversing any potential improvements in the
supply system which individual patient lock-
ers can provide.

PHARMACY TECHNICIANS

Pharmacy ward based technicians are cru-
cial for OSD to function effectively.

Although this study has not directly proved
their worth, parallels can be drawn between
the problems with OSD and the potential
role of ward-based pharmacy technicians.

Principally, technicians have two roles
within OSD:

l To locate and monitor the supply of every
medicine on a ward

l To streamline patient discharge

It is imperative that ward-based technicians
take on a larger role in the basic supply of
medicines. Technicians should pick up initia-
tion of any new medicines, dosage
alterations and stock shortages on a daily
basis because  OSD shifts the supply work-
load from the dispensary to the wards.
Without technician support, a ward-based
pharmacist may find that they spend all their
time dealing with supply problems leaving lit-
tle time to provide clinical support.

CONCLUSION

There are several key support systems that
must be in place for OSD to be effective.

This can be described as a “five pillar”

approach in which each of the following five
support mechanisms play a part:
l A full-day pharmacy service at ward level
l Lockable ward medicine lockers for each

individual patient
l Adequate pharmacy technical support
l Transfer documentation that incorpo-

rates a checklist of patients’ drugs when
they switch wards (a delivery note)

l A method of returning discharge medi-
cines into dispensary stock if returned
unused

Each of these elements does not stand
alone. To achieve an efficient, streamlined
supply system, each component must be
implemented concurrently and running
smoothly. There are many solutions to cor-
rect the problems encountered in OSD, such
as relabelling medicines on wards and the
use of discharge medicine packs with “fill in
the blanks” style labels, etc. Correcting the
inherent flaws in an underperforming OSD
system simply reduces the many advantages
it can provide. Although relabelling items on
the ward will reduce waste medicines
returned to the pharmacy, this is offset by the
cost of the resource and equipment that is
required to achieve it. These corrective solu-
tions may have a role to play to facilitate
OSD but an effective supply system must first
be in place otherwise this new system is serv-
ing to speed up discharge only, irrespective
of whether or not it is an efficient mechanism
to provide medication to patients.

This audit has shown what a finical burden
an underperforming supply system can be.
OSD has now been running ineffectively at
Kent and Canterbury Hospital for 30
months. Estimated on the figures shown by
this study, this could be at a cost of
£120,000 for the wasted medicines alone,
ignoring the staffing implications. The NHS
cannot afford to waste its crucial funding in
such a way!
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