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Introducing automated dispensing into

hospital pharmacy departments 

is said to deliver various benefits.

This article describes methods 

that can be used to assess whether 

the perceived advantages of 

automation actually occur in practice
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There is much anecdotal evidence
to suggest that introducing auto-
mated dispensing helps pharmacy
staff deliver better services to

patients and other trust staff and can result in
cost savings being made. For example, dis-
pensing errors are said to be reduced and
stock distribution is said to be improved.
However, few scientific studies have been
carried out to evaluate these issues and so a
sound evidence base confirming (or indeed
countering) these perceived advantages has
yet to be built up.

This article sets out an overview of an
“evaluation tool kit”, developed by pharma-
cists at three trusts and two universities in
Wales in order to evaluate the impact of
automated dispensing at their hospitals. It is
hoped that it might be useful to others who

want to carry out a similar exercise. The
issues evaluated by the tool kit are set out in
Panel 1 (p284), with general advice and fur-
ther information on particular aspects of the
evaluation being detailed below.

GENERAL ADVICE

Making the most of data that is already
available is one of the best pieces of

advice we can offer. Not only does this
reduce the time spent developing new
methods, but it helps the production of
reliable results, because staff are familiar
with the systems used.Panel 2 (p284) shows
the areas of the evaluation where existing
data can be used (either “as is” or with min-
imal adaptation), areas where the tool kit
uses existing data collection methods (even
though new data itself will need to be col-
lected) and areas where new methods have
been developed for inclusion in the tool
kit.

Much of the available data (particularly for
looking at issues related to stock control effi-
ciency and changes in workload) is in the
form of drug issue statistics, obtained from
pharmacy computer systems. This includes
information about the stock issued in con-
nection with outpatient prescriptions,
inpatient prescriptions, discharge prescrip-
tions, ward requisitions and internal orders.
It also includes details about items returned

to pharmacy, stock adjustments and inter
location transfers made.

Planning is also key. To obtain a full 
picture of the effects of automation it is vital
that data is collected before any pharmacy
processes are changed in anticipation of the
installation of automated dispensing. Expe-
rience gained in this project suggests that
starting to collect pre-implementation data
six months before the system is installed and
post-implementation data six months after
the system has been established, is ideal. For
post-implementation evaluation, it is partic-
ularly important to avoid the immediate
post-installation period.

Prioritisation may also be an issue. When
the study was undertaken in Wales, university
researchers were able to assist with, for
example, the design of the study and the
analysis of the data, and information tech-
nology support was given. Where such
resources are unavailable, consideration
should be given to collecting a more limited
range of activities (say dispensing incidents,
turn around time for discharge prescrip-
tions, dispensing rate and dispensary skills
mix).

Written protocols and information sheets
should be provided throughout. It is also
important to engage staff fully with the data
collection process, especially where they are
being expected to take onboard unfamiliar
methods.

Prescription turn around time, from receipt to final check (shown), is
one of the criteria assessed in the “evaluation tool-kit” developed by
staff at universities and trusts in Wales 
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DISPENSING ERRORS

For evaluating the number of dispensing
errors pre- and post-implementation, the

tool kit essentially employs the methods used
in the UK Dispensing Error Analysis Scheme
(DEAS).This involves collecting information
about, for example, the type of error made,
the type of staff who made and discovered
the error, the name, form and strength of the
drug involved, the risk to the patient, the
patient outcome and any contributory fac-
tors.To be used in the tool kit, the DEAS
system needs to be adapted to include infor-
mation about the location of the stock, so
that any errors that occur involving stock not
actually stored in the robot after it is installed
can be correctly attributed.

It is important to note that only a small
number of errors are likely to be reported,
and so statistically meaningful results can be
hard to achieve. Analysis therefore needs to
take place over quite a lengthy period of
time (ideally six months before and six
months after implementation).

DISPENSING INCIDENTS

Because error rates are so low, collecting
incident (as well as error) data is also a

good idea.The method used for this in the
tool kit is to record all errors detected by
people doing the final check on a “suspected
dispensing incident record sheet”, similar in
design to that required for the DEAS dis-
pensing error report. Guidance for assessing
the “risk to patient” and “recurrence likeli-
hood fields” is also included. Data should
again ideally be collected for six months
before and six months after implementation.
It is also a good idea to collect data from
around the period of implementation to
include in the analysis.

Ideally quality assurance mechanisms to
check on dispensed prescription items
should be performed independently by
another staff member at random sample
periods. Reports, submitted by this second
independent assessor, could then be com-
pared with those generated by the staff
undertaking the final checking of dispensed
items to allow comparison of the number of
reports submitted and to assess the validity of
the data.

DISTRIBUTION INCIDENTS

Adistribution incident is defined in the
tool kit as a mistake relating to a ward or

department box,detected before it leaves the
pharmacy department. Many departments
undertake such analysis routinely but if this
is not the case, then incidents should be
recorded for two separate one week periods
both pre- and post-automation. During
these periods, all distribution orders should
be checked by senior staff trained to under-
take this function,with any incidents and the
associated stock locations recorded.The tool
kit contains a report form defining 17 inci-
dent categories, which was developed from
the analysis undertaken routinely.

TURN AROUND TIME

Ideally, data on the pharmacy time required
to dispense prescriptions for outpatients,

inpatients and patients who are being dis-
charged should be collected. Inpatient data,
however, can be difficult to obtain,because it
is hard to collect accurate timings relating to
each item or patient from pharmacy requisi-
tion sheets.

Where computer terminals exist at all the
appropriate locations (ie, including where
the prescription is received and the final
check takes place), staff will need to add the
relevant time into the pharmacy computer
system.Where there are no computer termi-
nals in the appropriate locations, times will
need to be recorded separately on a manual
data collection form 

Non-urgent prescriptions (ie, those where
staff know they have a lot of time to dispense
the prescription before it will be collected)
should be removed from the analysis.

OUT OF HOURS SUPPLY

Automated dispensing brings with it the
potential to save pharmacist time by

enabling on-call pharmacists to dispense
items from home using a lap-top computer
into an area that can only be accessed by
nursing and medical staff.

The tool kit includes an analysis of the
number of occasions that on call pharmacists
try, and also succeed, in using the remote dis-
pensing function. For successful attempts,

the distance the pharmacist would other-
wise have to travel to the hospital and the
time saving if these staff had received “time
off in lieu” is also covered.

STOCK CONTROL

For departments that currently have an
annual stock take, an assessment of the

time and money spent on this activity pre-
and post-implementation is also included in
the tool kit. This involves collecting data
about the number of staff employed, their
grade and the number of hours they spend
on the stock take (which would either be
paid to them as overtime or accrued as time
off in lieu). Depending on the number of
lines stored post-implementation in the
robot, it is likely that annual stock takes can
be phased out in favour of an approved sys-
tem of rolling stock checks and this can be
factored in to the evaluation.

Clearly, any cost savings made from better
stock control (or indeed other aspects of auto-
mated dispensing) need to be set off against the
costs of installing and running the system.

DISPENSING RATE

Use is made in the tool kit of a capacity
planning method that has already been

used and validated in NHS hospitals in
Wales to bench mark the dispensing rate (at
an average rate of 10.0 items per person per
hour) and to evaluate the skills mix of 

Existing data

■ Issue statistics 
■ Turn around time for prescriptions
■ Dispensing errors
■ Out-of-hours supply
■ Stock taking
■ Ward distribution stock ordering 

incidents

Existing methods

■ Dispensing rate

New methods

■ Outpatient satisfaction
■ Ward staff satisfaction
■ Support staff attitudes
■ Dispensing incidents
■ Distribution work load

Panel 2: Sources of data and
data collection methods used

in the tool kit

■ Changes in the number and type of dispensing and ward distribution errors 
■ Changes in prescription turn around time
■ Cost savings with respect to stock holding, ordering efficiency and out of hours supply
■ Costs of installing and running the system 
■ Changes in work load and pattern for staff currently undertaking dispensing,ward 

distribution, stock control and ordering
■ Ward managers’ and outpatients’ satisfaction with the dispensing and pharmacy service 
■ Attitudes of pharmacy support staff to automation and their potential new roles

Panel 1: Issues covered by the evaluation tool kit 

The tool kit employs data available from the
Welsh version of the EDS Pharmacy System,
but most of the functions it uses ought to be
available from the other commonly-used systems
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pharmacists, technicians and ATOs engaged
in dispensing.1 Data should be collected for a
period of three consecutive days before
installation and then for two separate three-
day periods post-installation. This is
recommended because it is not known how
long staff will take to adapt to the changes.
Average dispensing rates for each period and
indicators of skill mix can then be calculated.

DISTRIBUTION WORK LOAD

Time sheets are used in the tool kit to 
collect information about the current

work patterns of support staff involved in 
distribution-related activities (such as stock
ordering, ward top up activities, dealing with
returned items and replenishing consumables
in the dispensary). Staff are asked to assign a
particular category of activity to each 15 min-
utes of time as they work (rather than
retrospectively).

In case support staff find themselves wait-
ing while stock is picked, a “waiting”
category is included. An “other” category is
also included, for staff to document any activ-
ity not listed.Training should be given, or a
pilot study run, to ensure that staff know how
to fill in the forms appropriately. It is also a
good idea for the study protocol to direct
staff who are unsure how to code their work
to an identified member of staff for assistance.

Time sheets should be filled in for a one-
week period pre-installation and another
one-week period post-installation. Staff who
carry out dispensing and ward top-up activi-
ties are only required to collect data on the
particular days during the study period that
they are engaged in ward top up activities.

It is important that staff who are asked to
keep time sheets are aware that the collec-
tion of this data is about the processes
involved in distribution activities and not
about staff productivity. In particular, staff
should be made aware that “waiting” is a
legitimate activity under the study. It is
essential to consult trade union and trust
representatives about the design of the study
before data is collected.

Ideally, quality assurance mechanisms
including observation and/or double check-
ing should be incorporated to ensure data
reliability. Issue statistics (see “general
advice” above) should also obtained from
the pharmacy computer system to deter-
mine if the work load is comparable.

SUPPORT STAFF ATTITUDES

Support staff ’s views on automated dis-
pensing are also covered by the tool kit.

Questions asked include those about:

● Whether automated dispensing has
improved distribution and ordering

● Whether the design and operation of
automated system is appropriate 

● Whether the reporting of errors and
incidents has changed

● What their attitude is towards the 
proposed key roles for pharmacy 
support services identified by the
“Spoonful of sugar” report2

● Whether there are barriers to support
staff undertaking these roles and if so,
what the barriers are

It is a good idea to include a covering let-
ter from the chief pharmacist or research
team, explaining that the questions have no
right or wrong answers and that individual
staff opinion forms an important part of the
study.Colour coding can be used for a multi-
centre study. The option to canvas opinion
from support staff at hospitals where automa-
tion is not in place could also be considered.
When choosing such comparator hospitals, it
is important to make sure that there are no
rumours that automation is to be installed at
the particular hospital involved, because that
might affect the results obtained.

WARD STAFF SATISFACTION

Another questionnaire is used in the tool
kit to assess the satisfaction of ward staff

with the services they receive from 
pharmacy staff. It is designed to reduce bias
— staff are asked to provide information on
clinical ward pharmacy services (which
should change more slowly post automa-
tion) as well as their view on dispensing and
distribution services. In order to maximise
response, the questionnaire is quite short and
employs a Likert scale.Again, colour coding
can be used to identify replies in a trust
where off-site hospitals or limited pharmacy
services are provided. Ideally, it should be
sent out to the managers of wards and
departments (including those off-site) to be
filled in six months before and six months
after implementation. To encourage ward
staff to express their views freely a covering
letter explaining the study from the hospital’s
chief pharmacist (or from the research team
if appropriate) can be sent out with each
questionnaire. If a research team is being
used, then a freepost envelope to their
address should also be included.

OUTPATIENT SATISFACTION

The tool kit uses a questionnaire designed
to obtain outpatients’ levels of satisfaction

on issues such as prescription turn around

times and the provision of patient centred
advice and education for compliance. The
idea is that the questionnaire be sent to all
outpatients attending the pharmacy depart-
ment during a two-week period before,and a
two-week period after, automation. These
periods should correspond with those used
to collect data on actual turnaround times.

It is important to put up a notice inform-
ing patients that the study is taking place in
the pharmacy waiting area and to send a
covering letter with each questionnaire that
includes the telephone number of a member
of staff who is available to answer any ques-
tions about the study. In common with the
other questionnaires included in the tool
kit, surveys are to be filled out anonymously,
and so it is not possible to send out reminder
letters or additional questionnaires.

Measuring outpatient satisfaction in this
way will not be appropriate where the
majority of outpatients attending the phar-
macy receive FP10HPs.

CONCLUSIONS

It is hoped that the tool kit set out in this arti-
cle, or at least elements of it, can be used by

other hospital trusts to evaluate the effects of
any automated dispensing systems they intro-
duce.That way, an evidence base regarding the
benefits (or otherwise) of automation can be
built up. It might also be possible to compare
the different systems available.

Other issues, such as comparing the pre-
and post-implementation attitudes of
pharmacists and support staff might also be
appropriate.3
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The “evaluation tool kit” in use

Results from the evaluation of automated
dispensing at the three NHS trusts in Wales
are to be presented at the British 
Pharmaceutical Conference in Manchester
from 27-29 September and at the 
Hospital Pharmacist conference on 11
November (see p299–300 for further details
about the Hospital Pharmacist conference)

“Evaluation tool kit” form and protocol
availability 

Forms and protocols from the tool kit are in
the process of being made more widely
available to interested pharmacists.
Please contact Cate Whittlesea on 
whittlesea@cardiff.ac.uk for further details.

DEAS

Are you a member of the UK Dispensing
Error Analysis Scheme? If not, and your trust
would like to join, please contact Robin
Burfield on Robin.Burfield@hsw.wales.nhs.uk


