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Abstract: The TECNO group of the Sociedad Espanola de Farmacia Hospitalaria
(Spanish Society of Hospital Pharmacy) has addressed the definition of a catalogue of
indicators for performance, quality and safety in the use of technologies applied to the
logistic activity of Hospital Pharmacy Units.

The project was developed with a methodology of qualitative techniques by consensus,
with the members of the TECNO Group participating as experts. Once indicators had
been defined, a validation phase was conducted, and standards were established based
on the result of the sampling carried out in the hospitals of the group members.

A total of 28 indicators were obtained, with their corresponding quality standards
applied to the use of technologies in the processed for medication storage, dispensing
and preparation.

The definition of quality indicators and their standards for measuring technologies in
the use of medication represents a step forward in the improvement of their safety.
KEYWORDS: Technologies, Automation, Improvement in quality, Medication
safety, Indicators, Hospital Pharmacy.

Resumen: El grupo TECNO de la Sociedad Espafiola de Farmacia Hospitalaria ha
abordado la definicién de un catdlogo de indicadores de funcionamiento, calidad y
seguridad del uso de tecnologfas aplicadas a la actividad logistica de los Servicios de
Farmacia Hospitalaria.

El proyecto se desarrollé con una metodologia de técnicas cualitativas de consenso
participando como expertos los miembros del grupo TECNO. Una vez definidos los
indicadores, se realizé una fase de validacién y se establecieron estandares en base al
resultado del muestreo realizado en los hospitales de los miembros del grupo.

Se han obtenido un total de 28 indicadores con sus correspondientes estdndares de
calidad aplicados a la utilizacién de tecnologfas en los procesos de almacenamiento,
dispensacién y elaboracién de medicamentos.

La definicién de los indicadores de calidad y los estindares de medida de las tecnologias
en el uso de los medicamentos es un paso adelante para mejorar su seguridad.
PALABRAS CLAVE: Tecnologfas, Automatizacidn, Mejora de la calidad, Seguridad
de los medicamentos, Indicadores, Farmacia Hospitalaria.
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The publication of this panel of indicators is considered relevant due
to the lack of validated indicators published for technologies that have
been implemented in many Spanish Hospital Pharmacy Units, with the
objective of improving patient safety.

There has been a definition of indicators for structure, process-
functioning and outcomes, which will contribute to the safety in the use
of automated systems for logistical activities such as storage, dispensing,
and preparation of medications.

The continuous monitoring of indicators will allow to learn about
the efficacy of technologies, and will allow to identify any latent errors
or system failures with risk for patient safety, thus avoiding their
systematization.

Introduction

The advances in terms of technologies applied to the healthcare setting
have allowed to develop systems that lead to an improvement in the
quality, safety and efficiency of processes, including those associated with

the use of medications’.

The intense logistical activity by Hospital Pharmacy Units has
promoted the updating of technical resources and processes, by
incorporating technology in activities which were traditionally manual.
Thus, as shown by the results of a survey, the implementation of

New Technologies in Spain is essentially targeted to drug management,

prescription and dispensing systems™>.

The Spanish Society of Hospital Pharmacy, as well as other national
and international organizations, has created specific work groups for this
matter. Throughout its trajectory and true to its mission, the TECNO
Group, created on October, 2004, has prepared support documents for
the development of effective criteria and practices for the implementation
of new technologies regarding the use of medications with efhicacy and
safety, as part of comprehensive patient care. Line 3 in their Strategy

Plan2013-2017, QUALITY, determines as an operational objective: “To

define quality indicators for the use of new technologies™.

In 2010, an editorial published on the role of the Hospital Pharmacist
regarding new technologies in the healthcare setting determined a
definition of the Pharmacist role in terms of technology selection and
evaluation, implementation, assessment of outcomes, teaching, training
and research. These activities include determining indicators to ensure
the quality and efhiciency of processes and their monitoring and follow-
up. The editorial also includes methods for quality assessment and
orientation to outcomes and quality, among the knowledge and skills of
the Pharmacist in charge'.

Patient safety is a critical component of healthcare quality, as the
final aim of this technological development that allows to optimize
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complex processes. The responsibility for adverse events is assigned to
deficiencies in the system, its organization and functioning, rather than
to the individuals involved. Therefore, it is necessary to be aware of the
errors that can be entailed by the implementation of these technologies

in Pharmacy Units (PhUs)>.

The variability of activities and persons involved, as well as the
conditions in which these activities are conducted, represent an evident
risk that must be known and analyzed. The incorporation of technology
does not eliminate errors, it will often replace them by others that
will become systematic; therefore, quality criteria must be incorporated
when planning to implement them and at the subsequent evaluation
of their performance. Root Cause Analysis and Failure Mode Effects
Analysis (FMEA) are tools that have been used to this aim in the
evaluation of processes associated with medications, in order to identify
potential errors and their causes. Even though there are a limited number
of publications on this matter, with very variable results according to
the methodology used, and therefore difficult to compare, the majority
of articles published on medication safety are focused on dispensing
errors>®”.

The storage and dispensing settings represent the highest proportion
of a PhU activity, measured in Relative Value Units (RVUs), and
technology is having the greatest impact precisely upon these activities.
Semi-automated systems for storage and dispensing, horizontal and/
or vertical carousels, have represented a major advance in hospital
logistics, leading to the maximum optimization of the resources used for
medication management, but it is convenient to follow up the quality
of processes involved in order to guarantee the minimum number of
errors-. Dispensing errors have been quantified in different studies and
over the years as the most frequent, with rates from 2% to 31% in the
dispensing by stock model. The incorporation of technologies in this
activity has already demonstrated a reduction in levels from 1.7% to 8%
after the incorporation of semi-automated systems to dispensing by stock.
These studies have not only assessed the number of errors, but have also
identified the stage of the dispensing process where they occur, and the
factors involved. To detect these errors will improve the quality of the
service offered by the PhU, and allow to establish preventive measures and
work procedures that will lead to safer dispensing5’8’9’10.

In the specific case of semi-automated dispensing systems (SDS), the
TECNO Group, in collaboration with ISMP- Spain (Institute for Safe
Medication Practices) prepared the document “Recommendations for
the safe use of automated dispensing systems”. In this document, Essential
Procedure 13 includes the assessment of SDS in the hospital programs
for quality and risk management. As well as having procedures, it is
recommended to evaluate and record any incidents that occur, in order
to implement improvements, as well as to define quality indicators with
continuous monitoring that will guarantee an adequate performance
and use of SDS. Some of them are: contents of the SDS, stock,
expiration dates, filling processes, preparation of orders or collection of
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medications’. Subsequently, TECNO and the ISMP-Spain analyzed the
implementation of safe practices in the use of automated dispensing
systems, based on this document. The results of this analysis show that the
level of implementation of the practices recommended in the Essential
Procedure 13 is of 48% for medium-sized hospitals (200 to 499 beds),
54% for hospitals with > 500 beds, and 60% in those with < 299 beds,
with a mean 53% in the whole set of hospitals; this was one of the
recommendations with lower percentage values of the 14 included in the

document'’.
The objective of this study is to define a catalogue of quality indicators
in order to assess the use of Technologies applied to Hospital Pharmacy.

Methods

On September, 2013, in the setting of the Strategy Plan 2013-2017, the
TECNO Group defined as an objective: to prepare a set of indicators in
order to evaluate the use of technologies implemented in Pharmacy Units.

A study based on qualitative consensus techniques was conducted,
where the TECNO Group members participated as experts.

For the definition of indicators, there was an identification of those
processes where technologies have been incorporated. All group members
were requested to provide the quality indicators used in their centres.
Besides, a bibliographic search was conducted in order to identify those
indicators already described in literature, as the basis for the definition
of the indicators that were the objective of the study™>”'%. A fact sheet
was completed for each indicator, in order to guarantee homogeneity in
data collection and interpretation. This sheet included the name of the
indicator, method of calculation, data source, collection frequency, and
person responsible, among other data (Table 1).

There was a validation stage for the catalogue of indicators defined,
in order to evaluate the reliability and feasibility of the calculation
of the indicators designed. Data were collected from hospitals with
different characteristics, size, work procedures, and commercial solutions
implemented.

Finally, the standard value for each indicator was established, based on
the results obtained in a sequential sampling over 3 months.

Table 1

GUIALUTY CRITERLA
Exceplions to the criteria (if any]

Sources of the quality crileria
INDICATOR [name]

Calculation

Data Collection

Standard:

Mumeralor:
Denominalor
Data sources
Sample size and type of shudy:
Frequency

Responsible:
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Results

The logistic processes in the Pharmacy Unit that have incorporated
technologies are: storage, dispensing, and preparation of medications. The
most widely implemented systems are:

Semi-automated systems for horizontal dispensing (SASHD)

Semi-automated systems for vertical dispensing (SASVD)

Automated dispensing systems (ADS)

Automated dispensing systems for outpatients (ADSO)

Medication re-packaging systems

Traceability systems for drug preparation

Process and outcome indicators were defined for each one; the
outcome was a list of 28 indicators with their related standards (Table 2
and Table 2cont).
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Table 2
Panel of Quality Indicators for technologies in Hospital Pharmacy
P — T T T e e —
Rebobilny o the drog imanfory in | . of boxes without ncdesce / Mo. of bowss raviewad %] 295%
HMaich batesan the physical and i s ; "
the clorical stock in Be SASHEE Mo, of units withoul incidence / Mo, of iofal units counted (%) 290%
Accuracy in the preparaion of -
eecdars for ehiniead unik? [ o limes without incidence /Mo, of lines sent bo the SASHD (%] =R5%
SAHD Agresment in emply ploc . of real empty phoces / Mo, of empty places idenlified by the syiem [%) =P5%
Coatol of expiralion dale Mo of nonexpired uwils / Beo. of kalal unib counled 5] =RE%
Ho. of medication lres without errees in order preparation / Mo, of opt
Groally olhos of orders® medication lines reviewsd [%) »
waliy it . o, of umits without erroes in ceder preparation / Mo, of letal units 205%
ravigeed [%] !
Rebabilty of the drug imventory in |4, cf bowes without incidsnce / No. of bonss raviewsd %) »B0%
Maich betewen the physical and -
the clerical stock in the SASVD P, of umats without incidence /Mo, of ifal units cosnled (%) 275%
Acimacy in the preparabon of
it e bt Po. of lines withcu incidences Mo, of lines sent 1o the SASVD (%) 295%
SASVD Agresment in empty ploces . of real ampty places o, of empty places identified by the system (% Z9E%
Coatol of expiration dale Mo of non-eupired wnits /Mo of kolal units counled [%) Z¥E%
o of medicalion Bres without errees in omt preparafion / Mo of medi- SoEt
Giuality in preparofioa of carls” cetice e I
Mo, of medication units without loadisg errors / Total rumber of medico- 2058
fien units raviewed (%) =
Ibbd:ilihruf!hn ADS inveatories in | Mo, of medication fros without sback incidences in Imr.-ulqu:king proe “BO%
the restecking procass® ces Moo of medication fines resiocked %) o
o | M of medicolions withoul tock incideaced in the reslocking process / Mo,
Relkability of the ADS investories of madkclions Incladed in e ADS (5] 2P0%
Stockout for ADS {Redal Mo of skechoub / Days anolyzed in the peried) / Mo, of sations [%) 22%
Collactions without cverrida by Tedal Mo of collections withcut overide / Total Mo, of colleckons® Mo, 270%
D ADS of A0S [%)
Medications prascribad nat inchy- | o, of medications prescribad ot includad in the ADS / Totl Mo, of £10%
ded in the ADS™ maedications in the ADS {5} b
n Ho. of medicalion wnils collecied / Mo. of medication wnils resacked in Hizloic
Collection / Re-shocking Ratia™ sach ADS eonteel
Cioatol of expiralion dale Ho. of noreapired unils /Moo of kalal units fevesed %) Z¥E%
Errors in ADS re-slocking 12 Mo of lines adequately restecked / Tobal Mo. of lines restocked [%) Hislaie contral
ISP Index of Sofaly in ADS Roults of the swil-aweument questionnaine far ADS salely Hisgtewie contral
Acamacy in dispensing bo oulpa- Mo of lines without incidence in dispensing / Mo of medication lines PRt
Hents®2 dispensad (%)
Aecacy i tha automate load of o, of sonssjected packoges / Tokal No. of packages 1 ba koaded (%) 295%
ADSCH Agresment beteoan the ADSO Mo of aexding wnils in ADSC /Mo of units in the ADSC Management 285%
stock and the managemeat grstem | System ()
Systam aiog In sey mmm:mmmlndlspmmjmdm.ﬁm sEn
Guality in dispensing of medico: | Mo of dispensing actions without erreds |/ Mo, of dispensing octions w09 55
fions b cufpatients's conducted with the technology (%) :
RE-PACEAGING | Lossas in repadiaging Ho. of unils losl / Tolal Mo, of units lo be repackaged [%) 21%
SYSTEMS | Guality is repockaging Mo of units adequately repackeged / Mo, of repockaged units 5] %
Dascrepancies of medications in Mo of preparatons inlercepled by the sysbem / Tolal Moo of prepara- Historie control
TRACEARILTY [leminar Row cabinet tens (i)
SYSTEMS FOR I sl Mo, of preparations detected with incorrect waight by the gravimatric :
CRUG Daniations in gravimelric contrel control 7 Tolal Mo, of fices (%) Historis control
FREFARATION | o I ik on to. of armors in adminisiration i pofents prevented by the roceabiline |0

sysham / Todal Mo. of administrations %)

SASHD: Semi-automated systems for horizontal dispensing

SASVD: Semi-automated systems for vertical dispensing

ADS: Automated dispensing systems

ADSO: Automated dispensing systems for outpatients
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Table 2

(cont.). Notes on the Panel of Indicators.

"Relickility of the investory

Inaich baterson the physical
and i chsfical skock in the
SASHD

*hoourocy in the preparation
af erders for chisical unity

‘Emes in preparation of
orders

Ay discrepancy found, qualitoles as well o3 quantilalively, in Be SASHD boxes, A sysemalic review of the
SASHD must b astablished for its coleulotion

Arqy qanliloive discrepancy in B unifs counted in a systemanic raview of the SASHD, The siondord valua bas
e delined Iaking inte aecount thal +/5% discrepancies in the units counled in felaon b the clerical sack of
the SASHD ore not considered an ermor.

“Iecidences” are defieed as knes oulomatizally gersrated by tee syslem in the “Report of lacidences”, whes
complefing the preparation of orders {any type of ceders: deals, urgent orders, restocking for SASND and ASD,
okc.|. E-g. erder "107, dispensed "8°,

Ay digcrapancy found, quolihalve a3 well o1 guanhilotivehy, betwesn whot has been mequested and what kas
e dhispensed in each order prepared. Slockoul of o medication will be considered an ermer.

Cine or the ofher indicator will be colouloted based on the needs and the polenfial for caloudation in each
herigp sl

Serri-cutostind syrhern for vercol chipaning [SASWVDY

Relichility of the krestory

*hcouracy im the preparalica
of Unidosis Crarty

"Ervars in bood preporaiion for
tho Unidasis Corts

Arry discrepancy found, quolitaive o3 well o quantilofively, in fe SASVD boxes. A syslematic review of SAS
T st B oatololishedd fowr its caloulafion,

“Ecidences” ate defined as bnes oulcmatically gersrated by te syslem in the “Report of lacidences”, when
praparing for lbading each Unidoas Cart. E.g. order =17, dispensed *1°.
Sheckond of @ medicofion will ba considersd an ermor

Any discrepancies found, qualalive as well as quanitatively, batween what kas been ordered and what bas
leien dispersed in each baw of the Uridesis Cart.

Spockond of o medicofion will be considerad an ermor.

ne of the ol indicator will be coloulated based on the needs and the poteatial for cakodation in sach
heegpital,

Ausomated Dispensing System (A0S):

Relichility of the ADSG
imvesniaries in the reslocking
(Ll o]

*Ralickhility of the ADS inwen-
fories

"SChaaride
" alleclion, Re-slocking Rabs

W ollsctica,/Re-siocking Roto

ViErnens i ADS reshocking

Ariy discrepancies lound, qualative os wall os quunll‘dml!y- im ADS locations dering e reskocking procsss.
This imdlicatar dess ned inchide the sxpiration dabe contel

Ariy discrepancies found, qualdalive o well as quanShatively. in ADS lecalicns dering the redecking peoce,
A syslemobic review of the ADS must be established for its calculation.

Excaplional witdrowal of medications from the ADS provious io phormaceutical validation

Tha calculehion must exchede those medications which the Hoapilol bas defimed 03 eidesal lo the ADS ja.g.
salne therapy]. I will inclide those medscabons proscribed bt not inchaded in each ADS, and which are
dispansed by an abersative cirost o ADS restocking

Each cenire will define the optimal efficiency in re-stocking accordiag to the maximem,/minimum siocks defined
for the machicaticns inchuded im the ADS ord e resocking requency determined for them. E.g: For o 4] rafio
[max:min} and minimum sbock delermined to coves the needs during 23 days, the optimal re-slocking requency
woidd be appecamotaly evary & days,

Emch centra will define tha types of emor vy ore mndereted fo analyze and the methodology o be folowed. I
Is eemsiderad esential ba measure of lead quabbaltive erars [wiong medicalion, medications minsd i the same
lecation], which muit be moawred in the reskcking process in real ime,

Baicmatd depinting ik for oulpationts (A0S0}

“accuracy in digpersing lo
cupatients
iasality in dispensing medi-
cahiord ke oulpalisn b

“kecidence” is defined as any discrepancy Tousd, qualilative as well as quastitalively, in the dispensing lines.
Steckowt of o medicofion will be considered on errar.

Tha typa of error i be considered i3 not specified in the indicolor fwrong medicalion, dose, quonhsy. |
Each conlre will define the hipes of erver fy are intereibed] fo analyze and he mehodalogy lo be lollowed,

Re-podkaging Syssem

¥loases in repockaging

Muadications thot, afier the repockaging process, haove kost their istegrity or organcleptic charackerisics [beeaka.
&, change in colow, pubsization,. )

Traceakilty in preparahioa:

iedicetion discrepancies in
the laminar flow cabise

"Accuracy in adminisiration

Thosa inlerceplod b;.r o in medication, dose, concaenirafion, ale., will be considered discrepancios.

A the fime of adminisralion lo e potienl, the system delech an enor that can be “wiong palieal” of “wrong
crder of odminisiration®

The estimation of quality standards was conducted with data provided
by 5 hospitals in the TECNO Group: Universitario Ramén y Cajal from
Madrid, Universitario de Getafe from Madrid, Virgen de la Arrixaca from
Murcia, General Universitario from Ciudad Real, and Parc Tauli from

Sabadell.
Discussion

According to the WHO, the best way to adopt solutions in order to
reduce risks is to think in terms of system; therefore, it is essential for
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organizations to get involved in the implementation of quality guarantee
systems, and to define criteria, objectives and standards.

An indicator is not a direct measure of quality, but a tool that allows
us to assess actions, and indicates which aspects require a deeper analysis.
There are different definitions of indicator. According to the JCAHO
(Joint Commission on Accreditation of Healthcare Organizations), it is:
“A quantitative measure useful for monitoring and assessing the quality
of important aspects in patient care, organization and management. It

points at the aspects where there might be an opportunity for quality

. »13
lmpfOVCant .

Rule UNE 66175, Quality Management Systems. Guidelines for the
implementation of indicators systems, defines it as: “Data or set of data
which will help to measure objectively the evolution of a process or an
activity™'4,

Indicators are tools determined over time, which allow an
improvement in the quality of processes. Having a catalogue of
indicators will facilitate management and benchmarking, and ensure a
homogeneous quality®.

The methodology for developing the catalogue was based on qualitative
techniques by consensus, because there are no publications on validated
indicators for the use of these technologies. This participative method is
widely used in the setting of public healthcare, given the need to unify
criteria in areas where it is not possible to generate scientific evidence!>°.

The following are considered qualitative techniques: open interviews,
discussion groups, observation, and participative observation. Qualitative
research collects the words by the subjects for their subsequent
interpretation, without insisting on the statistical representation of
quantitative techniques. The members of the group are required to make
collective decisions, based on common agreements. In order to reach
this type of agreements and decisions, there are different techniques for
consensus that can help to a structured and systematic process.

In order to guarantee the validity of a consensus, the following will be
essential:

To determine the questions to be answered, and set up clear and
specific objectives.

To select the group of experts, in order to guarantee aspects such as
a sufficient number of members, experience, prestige, interest for the
subject, time availability, and lack of conflicts of interest.

Scenarios must be methodically prepared, following a formal
structured process.

These indicators have been confirmed in daily practice, verifying that
Pharmacy Units have the information systems required to allow their
monitoring. In the items “SASH: errors in the preparation of orders” and
“SASVD: errors in the preparation of carts”, 2 indicators with similar
characteristics have been defined, to allow each hospital to use the most
feasible based on the technology available and their information system.

The objective of the TECNO Group has been for maximum values,
trying to define a high number of indicators in order to include the
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highest number of activities and characteristics of the automated logistic
processes, though avoiding to make one single definition, or even leaving
some matters for each centre to decide, aware that the structure and
work procedures are different in each Pharmacy Unit, and it is not always
possible to apply common criteria.

In the case of automated systems for dispensing to outpatients, or
traceability in preparation, their limited current implementation in
Pharmacy Units makes it difficult to obtain indicators, and even more
to define a quality standard; therefore, the catalogue leaves up to each
Pharmacy Unit the definition of the types of error to be monitored,
based on their own interests. It is considered necessary to continue along
this line of work, as these technologies are implemented and others are
incorporated, such as the use of robotic dispensing systems.

We must highlight a limitation: the standards were calculated with
the data collected in 5 hospitals from the Group. A larger study would
be required in order to verify them; and for this reason, the TECNO
Group considers it will be necessary to develop a multicentre project
with the Pharmacy Units that use technologies to calculate systematically
and periodically these indicators, and share these results. An increase in
sample size would allow to validate or re-calculate standards based on
results, and thus continue moving forward in quality improvement.

With this definition of indicators, the TECNO Group takes one more
step to ensure the best use of the technologies available. If so far it had
defined the technologies and requirements that should be met in terms

of structure, software, interfaces and services®, with the definition of this
panel of indicators it meets the objective of establishing a continuous
evaluation system which will allow to identify latent errors or system
failures with risk for patient safety, avoiding their systematization.

The definition of quality indicators for technologies applied to
Hospital Pharmacy and their standards is a process for continuous
improvement that contributes to a safe use of medications.
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