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Background       

Nottingham University Hospitals (NUH)

NHS Trust pharmacy department provides

inpatient clinical pharmacy services to 80

wards and approximately 1,700 beds.

These beds are split across two hospital

sites; Queen’s Medical Centre (QMC)

Campus and Nottingham City Hospital

Campus. Out-of-hours pharmacy services

are provided to both sites each day

between 17:00 and 00:00 hours by junior

pharmacists based on the QMC campus,

with senior pharmacist support provided

remotely. From 17:00, two dispensary

based pharmacists remain on site

working until 22:00 and 00:00 hours

respectively. Between 00:00 and 09:00

the designated on-call pharmacist

responds to calls remotely and is available

to return to work if urgently required.  
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Introduction
A service evaluation pilot was conducted over a seven month
period (November 2014-June 2015) to assess two different
models for the delivery of out-of-hours clinical pharmacy
services, and ensure continued quality and efficiency. This was
deemed necessary due to the ever increasing demand placed
upon a twenty-four hour clinical pharmacy service in a large
acute Trust, and the requirement for a new location for out-of-
hours pharmacy services due to unsurmountable issues with
the current location.  

Method 
Over a fourteen week period, Hospital Pharmacy Services
Nottingham Ltd (HPSN) provided the inpatient dispensing of
medicines out-of-hours, whilst Nottingham University Hospital
(NUH) pharmacists continued to retain the professional and
clinical aspects of the service (HPSN model). This model was
then compared to a dispensing service model which involved
relocation to pharmacy stores at the Queen’s Medical Centre
campus, utilising NUH dispensing staff alongside NUH clinical
pharmacists (NUH model). 

Abstract

Results 
The pilot demonstrated that the utilisation of HPSN dispensing
services was cost-effective and sustainable. The NUH model
provided a comparable quality of service but relied upon
temporary staffing measures. Overall, the NUH model was
deemed less cost-effective and unsustainable over a longer
period. Furthermore, whilst challenges identified with the
HPSN model were resolvable during the duration of the pilot,
the NUH model required significant investment to overcome
challenges related to location and work environment suitability,
which was not immediately possible.  

Conclusion 
Overall, the results of the pilot demonstrated the quality and
efficiency of the service models employed were comparable,
with variations in dispensing error rates noted but considered
insignificant. The final decision to employ the HPSN model
(and HPSN dispensing services) aligned with the NUH
Pharmacy Department strategy to centralise and streamline
the medicines supply chain. The aim of this strategy is to
optimise efficiency and cost-effectiveness as recommended
within recent NHS medicines optimisation agendas.

Keywords: On-call pharmacy service model, out-of-hours
pharmacy dispensing, dispensing efficiency, dispensing
quality, dispensary relocation.  
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“The majority of the out-of-hours service workload involves medicines

supply, dispensing discharge medications for TTOs (‘To Take Out’)
and responding to medicines information enquiries.”
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During 2014, the on-call service

responded to 74 calls a night on average,

in comparison to 67 in 2013 and 56 in

2012. The majority of the out-of-hours

service workload involves medicines

supply, dispensing discharge medications

for TTOs (‘To Take Out’) and responding

to medicines information enquiries.

In 2012, out-of-hours pharmacy

services relocated to a satellite dispensary

attached to a medical admissions wards

at Queen’s Medical Centre. Since this

relocation a number of issues were

identified with the service following a

formal risk assessment. These were:

● a lack of technical management of the

dispensary as only used out of hours

and at weekends. This led to poor

stock control and rotation, resulting in a

lack of stock availability and significant

financial loss for the department

● inadequate space and facilities to

promote safe dispensing and ensure

appropriate storage and segregation

of medicines

● a lack of environmental temperature

control resulting in significant

financial loss due to unusable stock

● an absence of any technical support

staff after 19:00 hours on weekdays

and 17:00 hours at weekends and

bank holidays. During periods of

heavy workload (particularly during

winter pressures) this required junior

pharmacists to work overtime and

senior support staff to return to work

to facilitate dispensing of medicines

with overtime cost implications for

the service.

As a result of difficulties in addressing

the inadequacies of the out-of-hours

service, the possibility of alternative service

models was explored. NUH established

Hospital Pharmacy Services Nottingham

(HPSN) Ltd. as a private, wholly-owned

subsidiary company of NUH in 2012 to

manage its outpatient and Emergency

Department Pharmacy dispensing services.

The decision was taken to pilot a service

model with HPSN providing out-of-

hours dispensing services, whilst NUH

pharmacists continued to provide clinical

aspects of the out-of-hours service (HPSN

model). The NUH model utilised NUH

dispensing and clinical staff to provide the

out-of-hours service from QMC Pharmacy

stores (relocation of the service).

Pilot aim       

To determine which service model

represented the best possible service

considering patient safety, efficiency and

cost-effectiveness as equally important

indicators of service quality.

Method       

To enable a direct comparison between

the services, two fourteen week pilots

were conducted. The first was between

November 2014 and February 2015 from

Monday - Friday

17:00-19:00 19:00-21:00 21:00-00:00

Checker 1 Checker 1

Dispenser 1 Dispenser 1

Assistant 1 Assistant 1 Assistant 1

Saturday - Sunday

17:00-21:00 19:00-21:00 21:00-00:00

Checker 1 Checker 1

Assistant 1 Assistant 1 Assistant 1
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Figure 1: HPSN Model staffing – above staff covering inpatient dispensing only.

Challenge

Inability of HPSN to supply controlled drugs for inpatients
(no wholesaler’s licence)

HPSN staff unable to enter NUH stockholding premises

Unable to transfer part-pack stock from NUH to HPSN
(as a wholesale dealer)

Not cost-effective for HPSN to stock all high cost drugs that
may be required out-of-hours (i.e. immunoglobulins, digifab)

Lack of any inpatient dispensing procedures

Maintaining ‘arms-length’ separation of
NUH and HPSN organisations

Solution

NUH pharmacists to dispense controlled drugs

NUH staff to complete stock transfers from stores to HPSN

NUH pharmacists dispensed part-packs directly from
NUH stock within the satellite pharmacies.

Agreement that NUH will stock high cost drugs and
transfer  to HPSN stock as required

HPSN adapted NUH dispensing procedures

Developing clear and separate workflows with
designated responsibilities for staff

Figure 2: Logistical challenges associated with Model A, and their solutions
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the HPSN outpatient dispensary based at

QMC (HPSN model). The second was

conducted between March 2015 and

June 2015 from QMC Pharmacy Stores

using NUH staff only (NUH model).  

HPSN Model - HPSN outpatient
dispensary
As part of this service model, HPSN

employed additional dispensing staff

between 17:00 and 00:00 hours. HPSN

already employed staff between these

times to cover emergency department

(ED) dispensing seven days a week;

however additional staff were required to

cover inpatient dispensing. Dispensing

staff were segregated into inpatient and

outpatient dispensing teams to ensure

appropriate separation and flow of

inpatient and ED/outpatient dispensing.

The addition of undergraduate pharmacy

students as dispensary assistants

(employed by HPSN) and newly qualified

pharmacists as accuracy checkers

(employed by NUH and cross-charged to

HPSN) compensated for the increased

workload associated with inpatient

dispensing out-of-hours as summarised in

Figure 1.

Prior to the pilot numerous logistical

challenges were identified with the HPSN

model, and were addressed with the

solutions shown in Figure 2.

As previously discussed, NUH identified

the requirement for additional dispensing

staff for the out-of-hours service to

improve efficiency and cost-effectiveness

(via reduced pharmacist overtime claims).

Due to the short-term nature of each pilot,

NUH were unable to recruit additional

dispensary staff on a short-term basis.

Consequently, the support staff model

employed by NUH relied upon additional

voluntary shifts from existing members of

staff. The staff skill mix employed by NUH

during the pilot was not the ideal skill mix

that was identified for an improved service

long-term. The accuracy checking shift

was completed by newly qualified

pharmacists or a locum accuracy checking

technician. Dispensary assistant shifts were

completed by a mixture of levels of NUH

technical staff. Staffing levels for the NUH

model are summarised in Figure 3.

Prior to the pilot, numerous logistical

challenges presented with the NUH model,

which were addressed with the solutions

shown in Figure 4.

Key Performance Indicators
In order to evaluate the effectiveness and

quality of the two service models, a

number of key performance indicators

(KPIs) were agreed (Figure 5). These KPIs

were identified by various stakeholders

and senior members of the pharmacy

team within the Pharmacy Operations

Group at NUH based upon service

requirements and targets. The target

dispensing time of 15 minutes for

clinically urgent medications was selected

as NUH medicines policy requires the

administration of clinically urgent

Monday - Friday

17:00-19:00 19:00-21:00 21:00-00:00

Checker 1 Checker 1

Dispenser 1

Assistant 1 Assistant 1 Assistant 1

Saturday - Sunday

17:00-21:00 19:00-21:00 21:00-00:00

Checker 1 Checker 1

Dispenser 1

Assistant 1 Assistant 1 Assistant 1
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Figure 3: NUH model staffing - covering inpatient dispensing out-of-hours

Challenge

Wholesale dealer’s licence and
part pack dispensing

Inability to dispense monitored dosage systems (MDS)
from pharmacy stores

No controlled drugs within pharmacy stores

Large area storing medicines – inefficient picking process

Reduced accessibility to ward based staff
(due to remote location of Pharmacy stores)

Safety of lone-working staff

Solution

Part packs of medication generated were recycled into
NUH pharmacy satellite dispensaries

MDS dispensed from
pharmacy satellites

Temporary CD cupboard installed

None identified

None identified

Security staff visit at timed intervals to ensure staff safety

Figure 4: Logistical challenges associated with the NUH model, and their solutions
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Key Performance Indicator

Safe and accurate dispensing

Prioritisation of clinically urgent medications

Efficiency of dispensing discharge prescriptions

Cost-effective

Quality indicator target

Dispensing error rates within the
national average (0.02%-2.7%)2

100% of clinically urgent items to be dispensed
within 15 minutes of clinical screen.

95% of discharge prescriptions to be dispensed within 2 hours
of clinical screen (existing NUH pharmacy target).

Most cost-effective service model preferred.

Figure 5: Service model targets for pre-determined key performance indicators.

*Please attach to drug chart/ward slip/TTO* On-call data collection

•   Date Time •   Ward Pt. initials

*Pharmacist to complete*

•   Time screened

•   No. of  items required

•   If TTO - time Dr. signed off
                   on NOTIS

Critical item

Inpatient item

CD request

Ward stock

*Dispenser to complete*

•   Time screened

•   Stock obtained from satellites

     Items required ...........................

     ....................................................

     ....................................................

     ....................................................

•   Mpharm

     ATO/Technician

     Pharmacist

•   No. of items

     No. of satellites

*Checker to complete*
•   Time all items checked

•  Labelling error

    Dispensing error

•  Delay (with reason) .............................

•  Technician

    Pharmacist

Figure 6: Data collection proforma
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medications within an hour of

prescribing; therefore a pharmacy

dispensing time of 15 minutes allows for

this target to be met.

Data collection       

Data was manually collected at the point

of screening and dispensing by pharmacy

staff members carrying out those specific

tasks, using a specifically designed

proforma as documented in Figure 6.   

Results       

Audit data relevant to the KPIs was

collected during the middle four weeks of

each pilot to allow for a period of

acclimatisation – data collection over a

longer period was considered unrealistic

due to the time intensive nature of data

collection. As demonstrated within Figure

7, both models performed comparably

and experienced a similar workload

volume over the course of the respective

fourteen week pilots. Urgent medication

requests were processed with comparable

efficiency (51% v. 48% dispensed within

fifteen minute target) as were discharge

medication requests (93% v. 92%

dispensed within two hour target). One

clear differentiator between the two

service models was the projected annual

pharmacist overtime cost associated with

each - £2,122 for the HPSN model versus

£5,665 with the NUH model.

As summarised in Figures 8 and 9, a

higher internal dispensing error rate

was reported using the HPSN model

(3% v. 1%); however, the rate of errors

leaving the pharmacy department and

therefore reaching patients and clinical

areas was higher with the NUH model

(0.2% v. 0.5%).

Discussion       

The KPIs investigated were considered

appropriate measures of service quality

for the following reasons:

Safe and accurate dispensing 

NHS England have identified

medication errors as a key patient

safety area for improvement, which

KPI

Total items dispensed

Internal error rate (internal =
detected by checker)

External dispensing error rate
(external = left dispensary)

Total urgent medication
requests

Urgent medication dispensing
in less than 15 minutes

Total TTOs dispensed
(discharge prescriptions)

TTO dispensing in less
than 2 hours

Frequency of inadequate
stock availability at point

of dispensing

Estimated pharmacist
overtime cost per year

HPSN Model

953

3% 

0.2%

70

51%
(3 – 135 mins)

115

93%
(9 – 271 mins)

4%

£2,122

NUH Model

864

1%

0.5%

40

48%
(4 – 83 mins)

172

92%
(2 – 179 mins)

3%

£5,665

P value

0.09

<0.01

<0.01

0.21

0.34

0.04

0.37

0.29

-

Figure 7: Performance of each model against KPIs - statistical significance reported at the
95% confidence level (unpaired student’s t-test performed)

“One clear differentiator between the two service models was the

projected annual pharmacist overtime cost associated with each - 

£2,122 for the HPSN model versus £5,665 with the NUH model.”



was also highlighted by the Francis

enquiry.1 Providing a pharmacy service

that upholds the ‘five rights of

medicine administration’ comes under

this initiative,2 therefore dispensing

error rates represent a key indicator of

the quality of the service. 

Whilst analysing dispensing error

rates, it is worth noting that there was

a statistically significant difference in

internal dispensing errors with the

NUH model performing favourably.

These ‘internal’ dispensing errors were

detected prior to the medications

leaving the dispensary. ‘External’ error

rates (dispensing errors that left the

department) and reported safety

incidents were collated from official

NUH incident reporting over the

fourteen week duration of each pilot.

During this period, four were reported

whilst the service was provided using

the HPSN model - two events related
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incorrect patient name

incorrect form of a medication

incorrect directions for a medication

delay in treatment

NUH model

HPSN model

delay in treatment

1

2

incorrect directions
for a medication

2

1

incorrect form of
a medication

2

1

incorrect patient
name

1

0

Figure 9: The type of external dispensing errors that were reported with each model

4%

3%

2%
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Internal Error Rate

External Error Rate

HPSN model

3%

0.20%

NUH model

1%

0.50%

Figure 8: Dispensing error rates that were detected within the department (internal errors)
and that left the department (external errors)

http://www.pharman.co.uk


Journal of Pharmacy Management • Volume 33 • Issue 4 • October 2017128

to a delay in treatment, one related to

incorrect directions on a medication,

and one related to an incorrect form

of a medication. In contrast, six

incidents were reported whilst the

service was provided using the NUH

model - one delay in treatment, two

related to a supply of an incorrect

form of a medication, two related to

incorrect directions for a medication,

and one medication supplied with an

incorrect patient name.

There were low numbers of external

dispensing errors reported for both

models during the pilots, which were

within national averages.3 Although

more were reported with the NUH

model (6 versus 4) it is difficult to

draw any firm conclusions from this

data due to uncertainty surrounding

consistency of external error reporting

rates and the relatively short duration

of each pilot. It should be noted that

no patient harm resulted from these

reported errors. 

In addition, the NUH model employed

a locum pharmacy technician with no

prior NUH experience whilst HPSN

dispensary staff had negligible

previous experience of inpatient

dispensing, which may explain the

higher internal error rate. It is

expected that the error rate would

improve with further experience in

inpatient dispensing. Due to the small

differences in quality and efficiency of

the two models, it was deemed that

these aspects of the service were

comparable.

Prioritisation of clinically urgent

medications

The NPSA alert from 2010 highlights

the significant adverse consequences

of delayed and omitted medications,4

and Trust medicines policy states

that critical medicines must be

administered within an hour of being

prescribed. The results for urgent

medication dispensing demonstrate

no statistical difference in the quality

or efficiency of the two service models.

Discharge prescription turnaround

time

As documented in the QIPP initiative

(Quality, Innovation, Productivity and

Prevention) and Carter report,5,6 the

NHS is targeting billions of pounds in

productivity and efficiency savings.

Facilitating timely discharges via

efficient dispensing comes under this

initiative and is a continuing key

performance indicator for NUH

pharmacy services - the NUH

Pharmacy service is assessed by the

Trust board and directors against a

target dispensing time of 2 hours.

The results for discharge medication

dispensing demonstrate no statistical

difference in the efficiency of the two

service models.

Appropriate stock management

As described above, the NPSA alert

from 2010 identifies that delayed and

omitted medications can impact

significantly on a patient’s quality of

care.4 Furthermore, the Carter report

of 2016 highlights effective medicines

stock management as an integral

factor in efficiency savings.6 The

results for frequency of inadequate

stock at the point of dispensing

demonstrate no statistical difference

in the efficiency of the two service

models. 

Cost-effective

With the QIPP initiative and Carter

report in mind,5,6 the ability to provide

a cost-effective service without

compromising on quality and efficiency

is a crucial consideration. Factors such

iStock.com/279photo

Junior pharmacists are on site between 17:00 and 00:00 with remote senior pharmacist support.  Between 00:00 and
09:00 a designated on-call pharmacist responds to calls remotely and is available to return to site if required.
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129Chart 4: Interventions by IMMS pharmacy staff at Hospital A.

as staff overtime claims and actual

hours worked were used to calculate

the total staffing costs during the two

pilots. These actual costs were found

to be comparable, although both

pilots used a suboptimal skill mix and

temporary staffing arrangements.

Long-term, it is anticipated that

staffing costs would be lower in both

models once permanent staff with

optimal skill mix were recruited. The

HPSN Model was projected to be the

more cost-effective, as the subsidiary

company is able to utilise alternative

employment terms and conditions

and is able to supply medicines for use

at home at a lower cost.

Seasonal variability       

The effects of seasonal variability on the

requirements and performance of the

service were investigated, with the results

for the four weeks of data collection

assessed for statistical significance at the

95% confidence level using an unpaired

student’s t-test. No statistically significant

variation was observed when comparing

total dispensing requests, total number of

items dispensed, and total number of

critically urgent item requests.

Limitations of the pilot       

● A specific target turnaround time for

urgent medication requests had

never been established previously –

this was amended retrospectively

from fifteen to twenty minutes as a

target time of fifteen minutes was

considered unrealistic.

● Although the pilots were conducted

over a fourteen week period, due to

the time intensive nature of data

collection for all staff, data was only

collected over a four week period for

each pilot.

● Data collection relied upon staff

completing audit forms at the time of

screening, dispensing and accuracy

checking. It is recognised that data

may not have been recorded during

the busiest periods due to time

constraints, and therefore data

collection was not comprehensive.

● Calculations of staffing costs utilised

during the pilots are unlikely to fully

represent the long-term service costs,

due to the use of a sub-optimal skill

mix and temporary staff during the

pilots. Therefore, the cost-

effectiveness comparison is reliant

upon projected costs.

● NUH’s long-term departmental

objectives and strategy align with Lord

Carter’s recommendations6 to

maximise streamlining and efficiency in

the medication process and centralise

medication dispensing locations. All

stakeholders and participants during

the pilots were aware of NUH’s

strategy which may have affected data

collection due to the potential for bias.

Conclusion       

Overall, the results of the pilot

demonstrated the quality and efficiency of

the service models employed were

comparable, with variations in dispensing

error rates noted but considered

insignificant. Although limitations were

identified with both models, these

limitations were considered more

manageable and far less significant than

the identified constraints and risks with

the preceding service model. The

limitations identified with the HPSN model

were resolvable during the short duration

of the pilot; in contrast, the inefficient

stock picking process and remote location

for the NUH model were unresolvable

without significant cost to the department

(e.g. installation of automated dispensing

system within stores) which was

considered inappropriate at this time.

Furthermore, other key considerations

included the sustainability of the service

model and long-term cost-effectiveness.

It was recognised that the HPSN service

model was more aligned with the

department’s long-term goal to maximise

streamlining of the medication process

and increase efficiency. As documented

by Lord Carter,6 the ‘Hospital Pharmacy

Transformation Programme’ recommends

exploring opportunities to outsource

services wherever appropriate, improving

service efficiency and reducing unnecessary

spending on hospital pharmacy services –

the projected cost savings associated with

NUH’s redesigned service model aligns

with these objectives.

It should be noted that the HPSN

model is based upon experience of a

service where clinical aspects of the

hospital pharmacy service are completed

by NUH employed clinical pharmacists,

working in partnership with HPSN

dispensing staff; this continues to provide

the basis of the NUH out-of-hours clinical

pharmacy service model to date.

Although many NHS Trusts have already

considered and employed outsourcing

outpatient dispensing with varying

degrees of success, NUH Pharmacy

Department believe that their unique out-

of-hours service model may be of interest

to other NHS Pharmacy Departments re-

evaluating their dispensing services.
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“It was recognised that the HPSN service model was more aligned
with the department’s long term goal to maximise streamlining 

of the medication process and increase efficiency.”
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“NUH Pharmacy Department believe that their unique out-of-hours 

service model may be of interest to other NHS Pharmacy
Departments re-evaluating their dispensing services.”
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