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SUMMARY
Objective: Evaluate the efficiency of
automated dispensing cabinet (ADC)
in a ward of internal medicine.
Methods: Cross-sectional study to
compare the drug stock, order and or-
ganization of the drugs, existence of
expired drugs and the drug consump-
tion, in a year, on two wards of internal
medicine. One of the wards had an
AAD (Omnicell inc.) and the other had
a ward stock system. We also perfor-
med a calculation of the time needed
to pay-off the investment on the ADC.

Results: The drug stock in euros in the
ward without ADC was 12,889 euros,
while in the ward with ADC was 5,080
euros, a 60.58% lower. On the ward
without ADC there were a large
amount of deficiencies in the storage
of drugs. The total number of indivi-
dual drugs issued in the ward without
ADC over a year was 68,686 units
(87,240 euros), in the ward with ADC
was 29,884 units (7,490 euros), a
56.49% lower (a difference of 13,750
euros, that is a 15.7% lower in euros).
If the cost of the implementation of an

ADC in 5 years is 61,000 euros, it
could be payed-off in 4.4 years, or 4.6
year assuming a 5% discount rate.
Conclusions: We have demonstrated
that ADCs can reduce the drug stock
and drug consumption on a ward of
internal medicine during a year, com-
pared with another ward with ward
stock. The economic savings provided
by the ADC can pay-off the inves-
tment 4.4 years. The ADC provides
also other logistic benefits and in the
order and organization of the drugs
on the ward.

Key Words: Efficiency [Mesh], hospitalization [Mesh], costs and cost analysis [Mesh], electrical equipment and
upplies [Mesh].

RESUMEN
Objetivo: Evaluación de la eficiencia
de un armario automático de dispen-
sación (AAD) en una planta de medi-
cina interna.
Material y métodos: En este estudio
se comparó el stock, la organización,
la caducidad y el consumo de medi-
camentos en un año, en dos plantas
de medicina interna. Una de las plan-
tas se implementó un AAD (Omnicell
inc.) y en la otra disponía del sistema
de stock en planta. También se rea-
lizó una evaluación del tiempo nece-

sario para amortizar el coste de la im-
plantación del AAD.
Resultados: El stock de medicamentos
en la planta sin AAD fue de 12.889
euros, mientras que en la planta con
AAD fue de 5.080 euros, un 60,58%
menor. En la planta sin AAD se encon-
traron gran cantidad de deficiencias en
el almacenamiento de los medicamen-
tos, que no se encontraron en la planta
con AAD. El número total de medica-
mentos consumidos en la planta sin
AAD en un año fue de 68.686 unida-
des (87.240 euros), mientras que en la

planta con AAD fue de 29.884 unida-
des (73.490 euros), un 56,49% menor
(una diferencia de 13.750 euros, un
15,7% menos en euros). Si el coste de
implementación de un AAD en 5 años
es de 61.000 euros, éste puede ser
amortizado en 4,4 años.
Conclusiones: Hemos demostrado
que los AADs reducen el stock y el
consumo de medicamentos en una
planta de medicina interna durante un
año. El ahorro económico conseguido
por el AAD puede amortizar la inver-
sión realizada por el hospital en 4,4
años. Los AAD aportan otros benefi-
cios logísticos y en la organización de
los medicamentos en la planta.

Evaluación de la eficiencia de un armario expendedor automático
(ADC) en una sala de medicina interna

Palabras clave: Eficiencia [Mesh], hospitalización [Mesh], costos y análisis [Mesh], equipos eléctricos y materiales
de coste [Mesh].
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INTRODUCTION
Automated dispensing cabinets (ADC) are a computeri-
zed drug storage device. ADCs allow drugs to be stored
and dispensed near the point of care while the control
and track the drug distribution. Hospital pharmacies
have traditionally provided drugs to the wards through
the ward-stock system. The ADCs are designed to re-
place non-automated ward stock storage and have faci-
litated the transition to alternative delivery models and
more decentralized medication distribution systems.
ADCs can improve patient safety and the accountability
of the inventory, reduce costs and lead to increased nur-
sing and patient satisfaction. Because automated dis-
pensing cabinets track user access and dispensed
medications, their use can improve control over medi-
cation inventory. The real-time inventory reports gene-
rated by many cabinets can simplify the filling process
and help pharmacy track expired drugs. Furthermore,
by restricting individual drugs –such as high-risk medi-
cations and controlled substances– to unique drawers
within the cabinet, overall inventory management, pa-
tient safety, and medication security can be improved.
Automated dispensing cabinets allow the pharmacy de-
partment to profile physician orders before they are dis-
pensed.

Automated cabinets can also enable providers to re-
cord medication charges upon dispensing, reducing the
billing paperwork pharmacy is responsible for. In addi-
tion, nurses can note returned medications using the ca-
binets’ computers, enabling direct credits to patients’
accounts. Since automated cabinets can be located on
the nursing unit floor, nursing have speedier access to a
patient’s medications. Decreased wait time for medica-
tion can lead to less frustration for nursing staff and pre-
vent conflict between the pharmacy and nursing staff.
Also, shorter waiting time ensures improved patient com-
fort and care.

The most important thing a hospital pharmacy should
enforce is the patient safety. Wrong drug and wrong dose
errors are the most common errors associated with ADC
use. Look-alike drug names and drug packages are com-
mon variables that lead to selection errors.

Automated dispensing cabinets (ADCs) are quickly
becoming the solution of choice for point-of-care medi-
cation administration. By 2007, more than 80% of hos-
pitals of USA had implemented them, according to the
Institute for Safe Medication Practices (ISMP). Their be-
nefits include improved nurse access to medications,
more efficient medication billing and inventory manage-
ment, greater medication security, and potential reduc-
tions in medication errors.

In our study we are going to evaluate the efficiency
of an ADC in a ward of internal medicine compared with
a ward of very similar characteristic but with a ward stock
system.

MATERIAL AND METHODS
We preformed a cross-sectional study to compare the
drug stock, order and organization of the drugs, existence
of expired drugs and the drug consumption, in a year, on
two wards of internal medicine. One of the wards had an
ADC (Omnicell inc.) and the other ward had a ward stock
system. We also performed a calculation of the time nee-
ded to pay-off the investment on the ADC.

The study was made in four parts:
1. Accounting of drug stock in euros, in both wards:

On February, 20th, 2011 a cross-sectional accounting of
the drug stock on both wards was made.

2. Order and organization of drugs and existence of
expired drugs, in both wards: On February 20th, 2011, at
the same time of the accounting, the order and organi-
zation in which the drugs were in each ward, was exami-
ned (correct identification, correct conservation, proper
location, existence of expired drugs, etc.). Since this part
was a qualitative study, no formal coding system was
used, only YES or NO variables were used to evaluate
every parameter.

3. Drug consumption in a year, in both wards: The
drug consumption was evaluated from February 20th,
2011, till February 20th, 2012, in both wards. We calcula-
ted the number of individual drugs issued (number of ta-
blets, capsules, vial, etc), the cost of the drugs consumed
in each ward during a year. We also calculated the cost
savings in drugs resulting from the implementation of the
ADC during a year. On the ward without ADC, the data
of drug consumption was obtained from the pharmacy
department inventory management program. On the
ward with ADC, data of the drug consumption was ob-
tained from the computer system of the ADC.

4. Calculation of the time needed to pay-off the in-
vestment for the implementation of the automated dis-
pensing cabinet: We calculated the cost of implementing
the ADC on the ward and the time necessary to pay it off
by the cost savings in drugs.

The study was carried out at Hospital Virgen Maca-
rena in the city of Seville (Spain), this a public and tertiary
hospital that belongs to the Andalusian Health Service
(Andaluz de Salud), comparing two internal medicine
wards on the 8th floor, the ward 8th-A had an ADC (model
Color Touch, Omnicell inc.) and the ward 8th-B had a
ward stock system.

The two wards served the same type of patients (in-
ternal medicine patients) and the physicians working on
both wards were the same. The patients were randomly
assigned to each ward based only in the availability of
beds. This was because both wards belonged to the same
department and to the same physicians, they were only
fiscally separated by a door on the same floor. This was
the prefect scenario to compare two groups were the
only difference was the medicine distribution. Ward 8th -
A had 29 beds and ward 8th-B had 27. The ADC was con-
figured in Stocked Medications Level, we did not have
implemented the Profile Medications Level or the Sche-
duled Medication Level by that time. The calculated drug
stock and the drug consumption data were corrected to
compensate for the difference in the number of beds bet-
ween the two wards.

During the previous 3 years both wards had the same
evolution on costs an 8% increase in costs every year.

The study variables were of two types:
Quantitative variables: drug stock and drug consump-

tion in a year.
Qualitative variables: deficiencies on organization

(that included: order and organization of the drugs, work-
flow processes and existence of expired drugs).

The drug stock on each ward was calculated using the
costs of medicines that were paid by the hospital during
the year of the study (2012-2013). To calculate the time
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needed to pay-off the investment, we present it in two
ways, one without a discount rate and second with a 5%
discount rate.

The automated dispensing cabinets (ADCs) store and
dispense the medication on the ward. The ADCs are elec-
tronically controlled and are integrated into the network
of the hospital. The ADCs provides advantages, such as
the automatic generation of orders for replenishment,
medication control and safety in the prevention of medi-
cation errors. The ADCs can be configured at three diffe-
rent levels1,2:

A.- Stocked Medications Level: This is the basic level,
once the nurse accesses the cabinet, the cabinet displays
the list of patients of the ward on the screen.  After the
nurse selects a patient, the cabinet displays the list of
drugs stocked in the cabinet. The nurse can then remove
the drugs for the patient. All of this is done without the
need of a computerized prescription. Access can be res-
tricted according to the user and the type of medication.

B.- Profile Medications Level: To issue a drug the au-
tomated dispensing cabinet (ADC) needs a computerized
physician order. This requires the existence of an interface
from an e-prescribing system that sends then computeri-
zed physician order to the ADC. Once the nurse has se-
lected the patient from the screen, the cabinet displays
the prescribed drugs for that patient. With this stage, the
nurse can only remove drugs that are prescribed. The
nurse can also have access to drugs that are not prescri-
bed through another screen, but in this case a message
of “drug not prescribed” will appear. In some cases and
based on hospital processes, select medications are avai-
lable as an “override” depending on the user or type of
medication.

C.- Scheduled Medications Level: To remove a drug
the ADC, the ADC can provide a filtered list of the physi-
cian orders based on the time frame that they are to be
removed and administered to the patient. This is an ad-
vanced version of the profiling seen before. Once the
nurse has selected the patient from the screen, the cabi-
net displays the list of prescribed drugs for that patient in
that time frame. Once the drug is removed, it disappears
from the list of drugs to be administered in that time
frame and if the nurse returns the drug, it will reappear
in the list based on time parameters determined by the
hospital.

With each of these levels, there is increasing security
and safety that is provided for ADC’s.

In this study we compared the level of stocked drugs,
the overall organization and workflow process associated
with drugs, the existence of expired drugs and the con-
sumption of the drugs in a year, in two wards of internal
medicine at a tertiary hospital. We also made a calculation
of the time necessary to pay-off the cost of the implemen-
tation of the ADC.

The study was made in four parts:
1. Accounting of drug stock in euros, in both wards:

On February, 20th, 2011 a cross-sectional accounting of
the drug stock on both wards was made.

2. Order and organization of drugs and existence of
expired drugs, in both wards: On February 20th, 2011, at
the same time of the accounting, the order and organi-
zation in which the drugs were in each ward, was exami-
ned (correct identification, correct conservation, proper
location, existence of expired drugs, etc.).

3. Drug consumption in a year, in both wards: The
drug consumption was evaluated from February 20th,
2011, till February 20th, 2012, in both wards. We calcu-
lated the number of individual drugs issued (number of
tablets, capsules, vial, etc), the cost of the drugs con-
sumed in each ward during a year. We also calculated
the cost savings in drugs resulting from the implemen-
tation of the ADC during a year. On the ward without
ADC, the data of drug consumption was obtained from
the pharmacy department inventory management pro-
gram. On the ward with ADC, data of the drug con-
sumption was obtained from the computer system of
the ADC.

4. Calculation of the time needed to pay-off the in-
vestment for the implementation of the automated dis-
pensing cabinet: We calculated the cost of implementing
the ADC on the ward and the time necessary to pay it off
by the cost savings in drugs.

A narrative review was carried out using PUBMED,
grey literature, including the web page of the Spanish So-
ciety of Hospital Pharmacy magazine, for studies publis-
hed from 1992 to 2012.

RESULTS
The results have been divided into four parts according
to the materials and methods:

1. Accounting of the drug stock in euros, in both
wards:

The accounting of the stock of drugs on the ward wi-
thout ADC was more complex since the work had to be
done manually and the drugs were distributed on to dif-
ferent shelves. The accounting of the stock of drugs on
the ward with ADC was obtained easily through the com-
puter system of the ADC and all of the drugs were located
in the same cabinet.

The drug stock in euros in the ward without ADC was
12,889 euros, while the drug stock in euros in the ward
with ADC was 5,080 euros. Hence, the drug stock in the
ward without ADC in euros is more than double than the
ward with ADC, exactly, the drug stock in euros in the
ward with ADC was a 60.58% lower.

2. Overall organization, workflow processes and exis-
tence of expired drugs, in both wards:

After reviewing the order and organization of the
drugs and the existence expired drugs, on the ward with
ADC and the ward without ADC, we found there was a
large amount of deficiencies in the storage of drugs in the
ward with out ADC (Table 1).

3. Drug consumption in a year, in both wards:
The data of the number of issued drugs and the drug

consumption in the ward without ADC was obtained
from the pharmacy department inventory management
program. While on the ward with ADC, was obtained
from the computer system of the ADC.

The number of individual drugs (tablets, capsules,
vials, etc) issued in the ward without ADC over a year was
in total 68,686 units, while in the ward with ADC over a
year was 29,884 units. Hence, the total number of indi-
vidual drugs issued on the ward without ADC was more
than double than the ward with ADC. Exactly, the total
number of drugs issued in ward with ADC was a 56.49%
lower.
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Table 1

Deficiencies in the storage

Not correct location

Some drugs were not placed in their correct bin Yes No

Several doses of the same drug were in the same bin Yes No

Different drugs were in the same bin Yes No

Same drugs were in different bins Yes No

There were compounding products in the bins of other drugs Yes No

There were chemical reactants in the bins of other drugs Yes No

In the area for oral drugs there were some for intravenous drugs and vice versa Yes No

Not correct identification or incomplete identification

There was a bin labelled "miscellaneous" with several drugs not included in the hospital formulary Yes No

Bins identified with a brand name contained drugs of various brand names, having the same active ingredient,
but different excipients Yes No

Drugs with different active ingredient, although of similar effect, were placed in the same bin Yes No

Drugs of the same therapeutic group, but with different active ingredient, were placed in the same bin Yes No

Some of the labels of the bins did not indicate the dose of the drug or the pharmaceutical form Yes No

Some drugs were identified with initials, instead of the full name and dose Yes No

Some labels of bins that came off easily, leaving view of the old name of other drug Yes No

There was a large bin with drugs for patients who had been discharged from the hospital Yes No

In a bin there were mixed cut-out blisters in which the batch and the expiration date could not be found Yes No

There were bins that did not specify if it was for intravenous or intramuscular when this should be indicated Yes No

Bins were organized by alphabetical order of brand name, when the right organization should be in alphabetical
order of active ingredient Yes No

There were drugs repacked in paper envelops with the handwritten name and without specifying the dose or the
batch or the expiration date Yes No

Not correct storage of the drugs

There were open bottles of syrups, solutions or open suspensions without the date of opening Yes No

Tablets fractionated or loose in the bins Yes No

Empty blisters in the bins Yes No

Expired drugs in bins along with drugs not expired Yes No

Not appropriate size of the bin o no bin for the drugs at all

With the larger stock volume, many bins did not fit into their boxes Yes No

Some drugs where on the shelves without a bin even though included on the hospital formulary Yes No
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The cost of the drugs consumed (total drug consump-
tion) on the ward without ADC was 87,240 euros over a
year, while the cost of the drugs consumed (total drug
consumption) on the ward with ADC was 73,490 euros
over a year, indicating that there was a reduction in the
drugs consumed during a year of 13,750 euros, what
means a reduction of a 15.7% in drug consumption
(Table 2).

The drug consumption was lower in the ward with
ADC, than in the ward without ADC. The majority of the
ten most consumed drugs were drugs of popular use, for
mild diseases, OTC (over the counter) or those drugs
which not require a prescription, except for the case of
lorazepam and clopidogrel that require prescription.

The reduction in drug consumption of the ten most
consumed drugs comparing the ward with ADC with the
ward without ADC shows in table 3.

The consumption of injectable drugs was not affected
by the implementation an ADC compared with the ward
without ADC, the main difference was observed in the
metamizol 2 gram vials, who presented a higher con-
sumption in the ward with ADC than on the ward wi-
thout ADC. The reason for this is probably because
injectable drugs are not easy to use out of the hospital fa-
cility. 

Other benefits provided by the implementation of an
ADC was that the need for replenishment of the ward was
reduced to only 3 times per week (in working days), com-

pared with the ward without ADC, which required daily
replenishments (in working days). Also the ward without
ADC had a high number orders for individual drugs, while
in the ward with ADC there was no need for these orders.

4. Calculation of the time needed to pay-off the in-
vestment of the implementation for the automated dis-
pensing cabinet:

The cost of our ADC was 45,000 euros, to this cost
we added the cost of the maintenance carried out by the
installation company, which included periodic reviews,
replacement of hardware, replacement of drawers or shel-
ves, computer maintenance (attention to computer inci-
dents, integration of interfaces with the pharmacy
programs) and the maintenance of the computer server
that controls the ADC and its remote access, with a cost
of about 2,000 euros per year for the maintenance of the
ADC and 2,000 euros for the maintenance of the server.
The cost of the maintenance the first year was free.

The cost of deployment and use of the ADC during
the first year was 45,000 euros, the second year we esti-
mate it would increased by 4,000 euros for the mainte-
nance (total: 49,000 euros), the third year we estimate it
would be increased by another 4,000 euros (total: 53,000
euros), the fourth year we estimate it would be increased
by another 4,000 euros (total: 57,000 euros) and the fifth
year we estimate it would be increased by another 4,000
euros (total: 61,000 euros).

Table 2

The ten most consumed drugs on the ward without ADC Amount

Omeprazole  20 mg capsules 10,094 capsules

Acetaminophen  500 mg tablets 7,887 tablets

Acetylcysteine  200 mg sachets 5,319 sachets

Lorazepam  1 mg tablets 3,968 tablets

Ibuprofen  600 mg tablets 3,817 tablets

Metamizol  575 mg capsules 2,496 capsules

Simethicone  40 mg tablets 2,450 tablets

Ranitidine  150 mg tablet 2,413 tablets

Chlorhexidine  0.12% 12 ml sachets 2,184 sachets

Clopidogrel  75 tablets 2,085 tablets
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In the evaluation of the consumption of drugs we
concluded that the ward with ADC achieved a reduction
in drug consumption of 13,750 euros in the first year, we
can assume that this reduction in consumption would be
equal the following years.

If we divide the cost of the ADC during 5 years
(61,000 euros, which is the cost of the ADC plus the
maintenance) by the savings achieved by ADC per year
(13,750 euros), it results in 4.4 years. This is the time we
need to pay-off the investment of implementing this
technology.

The costs can be calculated using the discount rate
(also noun as bank rate). The discount rate refers to the
interest rate used in discounted cash flow (DCF) analysis
to determine the present value of future cash flows. As-
suming a 5% discount rate, then if the cost of the ADC
was 61,000 euros (45,000 euros from the cabinet plus
16,000 euros from the maintenance), the final cost incre-
asing a 5% discount rate would be: 64,050 euros.

Again, if we divide the cost of the ADC during 5 years
with the discount rate (64,050 euros, which is the cost of
the ADC plus the maintenance) by the savings achieved
by ADC per year (13,750 euros), it results in 4.6 years.
This is the time we need to pay-off the investment of im-
plementing this technology.

DISCUSSION
The pharmacy departments in hospitals are under conti-
nuous development, one of the most current develop-

ment lines is the automation of the dispensing process.
There are publications about the benefits of the ADC in
the ICU and emergency room areas. There are some
other studies on the outpatient setting where the ADC
have also demonstrated a benefit/cost ratio favourable.
There is a need for publications on the implementation
of ADC in areas of hospitalization in order to evaluate the
effect of this technology in that area.

Poveda et al.3 evaluated the monetary impact when
traditional drug floor stocks were replaced by automated
drug dispensing systems (ADDS) in the intensive care unit
and in the emergency room. They concluded that tradi-
tional floor stocks by ADDS in the intensive care unit and
the emergency room produces a positive benefit/cost
ratio (1.95).

Perez-Ruixo et al.4 evaluated the implementation of
ADC in the emergency department of a tertiary hospital
and concluded that the implementation of an automated
dispensing system reduced the cost of the medication
used. They found out that the cost of the medication
used during the first three months of the year 2000 was
a 13.64% lower that the cost in the same period during
the previous year. This economical result is very similar
to the one of our study, a reduction of a 15.7% in drug
consumption, in our study was in an internal medicine
ward.

Perez-Ruixo et al.5 published a study that does not
evaluate the reduction in costs, but present some advan-
tages of the ADC in the intensive care unit. They demons-

Table 3

The reduction in drug consumption of the ten
most consumed drugs comparing the ward

with ADC with the ward without ADC
Percentage of reduction

Omeprazole  20 mg capsules Dropped 45.8% in the ward with ADC

Acetaminophen  500 mg tablets Dropped 55.7% in the ward with ADC

Acetylcysteine  200 mg sachets Dropped 45.7% in the ward with ADC

Lorazepam 1 mg tablets Dropped 38.3% in the ward with ADC

Ibuprofen  600 mg tablets Dropped 55.7% in the ward with ADC

Metamizol  575 mg capsules Dropped 25.4% in the ward with ADC

Simethicone  40 mg tablets Dropped 51.8% in the ward with ADC

Ranitidine  150 mg tablet Dropped 58.2% in the ward with ADC

Chlorhexidine  0.12% 12 ml sachets Dropped 29.0% in the ward with ADC

Clopidogrel  75 tablets Dropped 63.1% in the ward with ADC
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trated that during the first semester of 1996, a total of
442 drugs were consumed with a cost of 36 million pe-
setas. This included 92 drugs that accounted for 42% of
the overall medication costs. The system showed a cove-
rage of medical prescription close to 80% and after the
training program, its use increased from 56.6% to 78.8%,
and errors in dispensing medicines decreased from 18%
to 5.7%. Concluding that the systems allow the pharma-
cist to increase his/her knowledge on the general and in-
dividualized use of medicines in the intensive care unit,
to participate in therapeutic interchange activities, and to
be involved in the individual pharmacotherapy of pa-
tients.

Zafra-Fernández et al.6 evaluated in economic terms,
the effect of replacing traditional kits for the implemen-
tation of automated dispensing of medications in the In-
tensive Care Unit. Analyze the degree of acceptance of
such change on the part of users. For the economic analy-
sis they considered tangible direct and indirect costs re-
sulting from the implementation: initial capital
investment, cost of staff involved, the political cost of
drug consumption. All these aspects were evaluated be-
fore and after implantation. The degree of user satisfac-
tion was assessed using a standardized questionnaire.
They concluded that the expenditure incurred on the in-
itial investment could be quickly offset by the cost mainly
referred to the politics of consumption of drugs, with a
reduction of 24% over the previous delivery system. The
cost in personal chapter was also reduced by 11%, and
the cost per stay and cost / income fell by 26% and 30%
respectively over the previous system. The evaluation
questionnaire revealed that users were satisfied with the
implementation and 84% of nurses would recommend it
to other units. In this study they used an ADC from Om-
nicell similar to the one we used in our study, they rea-
ched a reduction of 24% in drug consumption, while we
reached a reduction of a 15.7% in drug consumption, in
our study was in an internal medicine ward.

Jorgenson et al.7 evaluated the implementation and
analysis of an automated system for the distribution of
medications and supplies in an ambulatory clinic setting.
Distribution, charging and control of medications and
supplies provided to ambulatory clinics is an issue that
presents numerous problems for hospital pharmacy de-
partments. A combined automated unit to handle both
supplies and medications was studied as an alternative to
traditional manual systems. Jorgenson et al found pro-
blems with their manual system. A comparative of reve-
nue, medication and supply cost before and after
automation was presented. A 7% increase in revenue, de-
creases in supply cost and improved medication expense
documentation were noted with the automated system.
As we have found in our study, the ward stock system pre-
sents numerous problems, also, their economical results
are very similar to the one of our study, a reduction of a
15.7% in drug consumption, in our study was in an in-
ternal medicine ward.

Alvarez-Rubio et al.8 evaluated the effect of an auto-
mated dispensing system in the emergency department
of a tertiary hospital. They concluded that the main be-
nefit of this system was the information it provides on
drug use. The implementation of the automated dispen-
sing system increased the workload in the pharmacy de-
partment. The drug consumption in the emergency

department was reduced by 12% in 2001. In addition,
the number of applications (orders) for drugs not inclu-
ded within the hospital formulary decreased. This econo-
mical result is very similar to the one of our study, a
reduction of a 15.7% in drug consumption, in our study
was in an internal medicine ward.

Tsao et al.9 conducted a literature search in ME-
DLINE, Embase, and all evidence-based medicine data-
bases for the years 1992 to 2012 to identify
English-language articles reporting on the use of ADC in
hospital wards. Of 175 studies initially identified, 8 were
retained for evidence synthesis. It appears that ADC
were effective in reducing medication storage errors and
the time that nurses spent taking inventory of narcotics
and controlled substances. There was no definitive evi-
dence that using ADC increased the time that nurses or
pharmacists spent with patients, reduced medication
errors resulting in patient harm, or reduced costs in Ca-
nadian hospitals. However, pharmacy technicians spent
more time stocking the machines. The concluded that
the ADC have limited potential to decrease medication
errors and increase efficiencies, but their impact is highly
institution-specific, and use of this technology requires
proper integration into an institution’s medication dis-
tribution process.

Limitations of our study should be considered when
analyzing the results. Although the research of our study
has reached its aims, there were some unavoidable limi-
tations. First because of the time limit, this study was con-
ducted only in a small size unit (two wards of internal
medicine), therefore, to generalize the results for larger
groups, the study should have involved more hospital
wards and at different medical units. Its single-center na-
ture limits its external validity. Further multi-center studies
or single-center studies are necessary to verify the repro-
ducibility of our results.

Another limitation of the study was that the measu-
rements were made without blinding of the researcher,
which has the potential for bias. Another limitation is that
even though the patients were assigned to any of the
wards without considering the presence of an ADC, we
have not balanced or evaluated the type of patient, age
or pathology in the two wards, there could be a bias in
the groups.

CONCLUSIONS
The ADCs can reduce the drug stock and the drug con-
sumption. The economic savings provided by the ADC
can pay-off the investment made by the hospital in 4.4
years. The ADC provides also other logistic benefits and
in the order and organization of the drugs on the ward.

Competing interests: The authors declare no conflicts of
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