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Abstract: The twenty-first century is witnessing considéeabhanges in health care
professions, including the nursing profession, afickmation technology is playing an
important role in this transformation. Although, dieation errors significantly affect
the patient, but they are preventable events. Whaig, and also for the importance in
the nurses' education, this study determined tipadtnof changing from a unit dose to
an automated medication dispensing system (ADS)utlir all phases of the drug
therapy process. The National Coordinating CoufwilMedication Error Reporting
and Prevention (NCCMERP) taxonomy was used to nmeaswedication errors. The
use of the ADS showed a tendency towards a beldssification of B/A category
errors. Based on the new evidence in informaticgita that we continue integrated
and strengthened the educational curriculum with tlew technologies to continue
improving our health care system. It is importdrgttnurses continue enhancing their
competencies oriented in patient-centered.
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1. Introduction

During the 1990s, a revolution in the field of pati safety took place in
the United States with the publication of the repitled To Err Is Human:
Building a Safer Health System (Institute of Medesi 2000). In 2001, The
Institute of Medicine (IOM) published a report eall Crossing the Quality
Chasm: A New Health Care System for the 21st Cgnflmstitute of
Medicine, 2001), whereby the United States comuitte continuing to
improve healthcare systems with a vision includthgnges in the healthcare
model based on safety, patient-centered care, tieffeess, -efficiency,
timeliness and equitable (Figurel).

Timeliness

Effectiveness

Patient-Centeredness

Figure 1. Health Model System. Source: Institutdeflicine (2001).

Today, healthcare staff and administrators areireduo use technical
resources such as the Electronic Health Record jEb&lRnprove healthcare
quality, safety and efficiency. Nursing is rapidlywvolving into a
technologically sophisticated practice disciplite.2006, the World Health
Organization (WHO), proposed the following: (OM®08) 1. Establishing a
patient safety taxonomy facilitating informationassification to improve
analysis and learning; 2. Pursuing methods to mdigks in healthcare
services; 3. Promoting research in the field ofguétsafety.

In 2005, the National Health System carried outNla¢ional Study on
Hospital-Related Adverse Events, ENEAS for its $gfaacronym (Aranaz, et
al., 2006). This study revealed a prevalence okt events of 9.3%, of
which 43% were preventable, and the most frequesrte welated to the
medication administration process, (Ibid). Thisdstuconcluded that the

48



Maribel Rodriguez Pérez, Zaida Vega Lugo, José P. De la Cruz Cortes, José A. Gonzalez Correa,
Diana Rivera Alsina and lleanexis Torres Santiago, International Journal of Educational
Excellence, (2018) Vol. 4, No. 2, 47-65. ISSN 2373-5929
DOI: 10.18562/IJEE.038

incidence of adverse events associated to medgsiktance in Spanish
hospitals is similar to studies carried out witmparable methodologies in
Canada and New Zealand. The ENEAS publication mepothat the
reduction of adverse events requires an organizetl raultidisciplinary

system. To improve this process, nursing profesésohave a key role in
health outcomes and patient safety.

In 2014, WHO published a document that includegfarence to the
evaluation of the phases of the drug therapy prsoaed, the usage of agency
guidelines, (OMS, 2014). These include the Institof Safe Medication
Practices (ISMP), the Joint Commission Internatfidoa Patient Safety and
the Joint Commission on Accreditation of Healthdarganizations. By 2015,
adverse events in the United States associate@daation constituted nearly
700,000 emergency room 5% of hospitalized patienéking these one of the
most common types of inpatient errors, (AHRQ, 201%)formation
technology on health (Hi-tech), was enforced urtler American Recovery
and Reinvestment Act Legislation in 2009. This $&gion brings new
adoption of technologies on health, with severaédives. We are going to
make emphasis on: 1. Improves health care quaétjyices medical errors,
and advances the delivery of appropriate, evidérased medical care. 2.
Reduces health care costs resulting from ineffigienmedical errors,
inappropriate care, and incomplete informationPBmotes more effective
health care marketplace through widely availalteusate health information.

Nurses will play an important role in the relateansformation of the
health care delivery system and are critical to shecess of this overall
strategy, particularly as it relates to the effectand efficient deployment of
HIT, Institute of Medicine IOM, (Tietze & McBride2016). Although, the
IOM report named the key processes of communicaticmoperation,
coordination, and collaboration in teamwork, the teiprofessional
competencies that underpin these processes weefioed. Also important
to the elaboration of teamwork competencies areirtterelationships with
the other four IOM core competencies. The othezdtoore competencies, in
the context of interprofessional teamwork, idengfist-century technologies
for teamwork communication and coordination (ileformatics); rely on the
evidence base to inform teamwork processes and-lb@sed care, and
highlight the importance of continuous improvemesftorts related to
teamwork and team-based health care (American Assmt of Colleges of
Nursing, 2011).

This way, and for the importance in the nursestation, the objective
of this study was to calculate the prevalence obrerbetween a unit dose
system, and ADS in the phases of the drug therapgepgs, including
prescription, transcription, dispensing and adniiai®n of medication in a
general hospital to determine the safety and efiicy of the automated
system.
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2. Methodology

A cross-sectional study was carried out in a gdrsmavice hospital in
San Juan, Puerto Rico. The clinical services offare: emergency rooms for
adults and children, general medicine, surgeryeméy, nursery, pediatrics,
adult intensive care unit, surgery room and regoveom. The sample of the
study was composed of all medication discrepanpprte of the hospital's
pharmacy department for 2014 and 2015, correspgnda unit dose
dispensing system and the automated process afytbism, respectively. The
error categories by severity level have been dastaal by the National
Coordinating Council for Medication Error Reportingnd Prevention
(NCCMERP) (Table 1).

Category of NCC MERP definition
Severity

Category A Circumstances or events that have thaaify to cause error

Category B An error occurred but the error did rezch the patient (An "error of
omission"doesreach the patient)

Category C  An error occurred that reached the piateit did not cause patient
harm

Category D  An error occurred that reached the patied required monitoring to
confirm that it resulted in no harm to the patiantl/or required inter-
vention to preclude harm

Category E  An error occurred that may have conteithio or resulted in tempo-
rary harm to the patient and required intervention

Category F  An error occurred that may have conteithio or resulted in tempo-
rary harm to the patient and required initial oolpnged hospitaliza-
tion

Category G An error occurred that may have contedbio or resulted in perma-
nent patient harm

Category H  An error occurred that required intetimmnecessary to sustain life

Category | An error occurred that may have contdgduo or resulted in the pa-
tient’s death

Table 1. Error classification according to sever8purce: NCCMERP (1998).

These serve as guidelines to categorize the tyfgesro that healthcare
personnel can cause a patient during the treatpreness. The categories are
described as follows categories A to D cause no harm; and categoris| E
indicate harm, classified as temporary, permanemt, potentially life
threatening (NCCMERP, 1998).

2.1 Study variables
The principal variable under study was medicatiorors in ADS,
classified by NCCMERP categories. The phases acpiion, transcription,
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dispensing and administration were examined baseghdt and clinic unit
variables as predictors.

2.2 Medication error

As defined by the NCCMERP, a medication error isy‘@reventable
event that may cause or lead to inappropriate ragdit use or patient harm
while the medication is in the control of the hbatare professional, patient,
or consumer. Such events may be related to professpractice, health care
products, procedures, and systems, including pb#sgr order
communication, product labeling, packaging, and ewochature,
compounding, dispensing, distribution, administnatieducation, monitoring,
and use” (lbid).

2.3 Procedure

The study examined all phases of the drug therdmincwith the
medication dispensing systems: unit dose and AD&h Bystems work
through manual prescription. After the InstitutibriReview Board (IRB)
approval, data was collected from April throughyJAD16. The researcher
designed the Data Collection Sheet for Medicatiesci2pancy Detection in
Unit Dose and Automated Medication Dispensing Systeto gather data
from the medication discrepancies report from thespital’s Pharmacy
Department for the years 2014 and 2015. These teepoe the result of the
clinical pharmacy daily monitoring to guaranteeesain the administration of
medication to patients. Alphanumeric codes wereigasd to assure
confidentiality.

2.4 Statistical Analysis

Data analysis was conducted using the Statistaekdye for the Social
Sciences (SPSS) version 23. To measure the eulr tgpes of error, where
the error occurs and prevalence, a descriptiveysisalvas undertaken based
on central tendency and dispersion measures. Agrenfial analysis was
performed using student’s t test for quantitativaiables, chi square and
binary logistic regression for qualitative variahlé multivariant analysis was
carried out to identify possible confounding valésband identify predictive
factors.

3. Results

Data was collected frord87 medical orders for the ADS and 514
medical orderdor the unit dose system, for a total of 1,001 qv&s with
medication error reports. The median age was 63nfar and 68 for women.
The common diagnoses found were respiratory systamditions (21.2%),
skin and subcutaneous tissue diseases (13.5%)roigésstinal system
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diseases (13.4%) amliseases associated with the circulatory systen7¢ajl
This study identified 1,507 medication errors ir tlirug therapy process:
1,175 errors corresponded to the prescription po¢€8%), 160 under the
medication administration phase (10.6%); followsdtloe transcription stage
with 104 errors (6.9%). The lowest percentage ofrerwas observed for the
dispensing phase, for a total of 68 errors, reptasg 4.5%. Several types of
errors were found in the drug therapy chain, asvahmelow (Figure 2).

Administration |
10.6%

Dispensing _ 2.

4.5% '

Transcription | —
6.9%

__Prescription
78.0%

Figure 2. Percentage distribution of errors in roation according to the phases of the
therapeutic drug process.

3.1 Prescription

Incomplete medical orders showed a distributior2®8d for the ADS
and 234 for the unit dose system. In both medinatispensing processes,
prescription errors responded to a lack of thresratteristics: dose, route of
administration, and frequency of administration. sdiihig dosage was
identified for 99 patients (9.9%); the route of adlistration was missing for
146 patients and administration frequency was nesgnt in the prescription
of 235 patients. For both processes, the greatesteptage of errors in
prescription phase corresponded to a lack of admnation frequency.
Anothersource of errowas the use of non-approved abbreviations, with 161
cases in the ADS and 124 in the unit dose systdma.uEe of Q.D., QD, g. d.
and qd (daily) prevailed, with 103 patients fortbptocesses: this represents a
communication error. This finding is in accordanei¢h the 2010 National
Quality Forum Improving Patient Safety which essti@s that the most
common abbreviation resulting in a medication ewass “QD” in place of
“once daily,” accounting for 43.1% efrors, (NQFIPS, 2010).

3.2 Transcription
A greater number of error reports throughout ateda was seen for the
unit dose system (74.23%) when compared to the Al 25.77%. The

52



Maribel Rodriguez Pérez, Zaida Vega Lugo, José P. De la Cruz Cortes, José A. Gonzélez Correa,
Diana Rivera Alsina and lleanexis Torres Santiago, International Journal of Educational
Excellence, (2018) Vol. 4, No. 2, 47-65. ISSN 2373-5929
DOI: 10.18562/IJEE.038

criteria of Transcription not performedas the only one which was equal for
both systems (6 cases each).

3.3 Dispensing

The criteria evaluated for dispensing were: erroseatispatch, incorrect
storage, incorrect dispensing frequency, no dispgnsdelay, erroneous
dosage, patient exchange and incorrect labeling.uHit dose system showed
a greater amount of errors throughout all crité@ia.65%) when compared to
the ADS (32.35%).

3.4 Administration

The criteria evaluated were: missed doses, additiodoses
administered, omission due to lack of transcripti@dministration of
medication without a prescription, administrationelay, incorrect
transcription, incorrect route, erroneous dosereous identification of the
patient, with known allergies and incorrect medarat The unit dose system
registered 71.88%, whereas the ADS registered 28.The most commonly
identified category was B, defined as errors whdah not reach the patient,
with 282 patients (57.9%) under the ADS process 38l patients (64.2%)
for the unit dose system. For category A, definea\eents with the capacity
to cause errors, a distribution of 184 patients§®%) was seen for the ADS
and 140 patients (27.2%) for the unit

dose system. The use of ADS showed a tendencypimim@ errors from
category B to category A. The Chi-Square test sklosignificant differences
between the systems. An association was found ketwke medication
administration procesand error category as per the NCCMERP categgty {
(2,n=1001) = 17.163) < 0.001} (Table 2).

Harm category according to the _Adminisiration of medicine process

NCC MERP Automated dispensing system  Unit Dose Total
f Ya 7 %o f %
A:  Cicumstances or events 184 378 140 272 324 324

that have the capacity to
cause error

An error that did not reach 282 379 330 64.2 612 61.1
the patient
An emror occurred that 21 43 44 8.6 65 6.5

reached the patient, but
did not cause patient harm
Total 487 100.0 514 100.0 1001 100.0

Nota. The result of the Chi squared test was: y2 (2, n=1001)=17.163_ p < 0.001.

Table 2. Categories of harm reported accordingéd\ational Coordinating Council
for Medication Error (NCC MERP) classification fibre process of administration of
medicine.
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3.5 Automated Dispensing System (ADS) and Unit Dose

Fifty two percent or more of the patients classifismder category A for
the phases of transcription, dispensing and adtratiisn, whereas for the
prescription phase, 64.3% of patients were cla&skifin category B. In
comparison, high percentages of category B were $ee the phases of
prescription, transcription and administration. \Wheomparing both
processes regarding category A of NCC MERP, arr eeatuction was seen,
48.3% for unit dose vs. 66.7% for ADS. This resdhfirms that the use of
health information technology is more efficient aeduces errors in the drug
therapy chain. For the purposes of this studyegatfrom the NCC MERP
taxonomy were considered to distinguish verbal waritten communication,
as well as the human factor. Some factors congidefi@ written
communication were: illegible writing, use of abliegions, use of a zero at
the end, loss of decimal points, confusion of matiim name, incomplete
medication label, incomplete order, and incorrdentification of the medical
order (incorrect patient). For the purposes of akrlsommunication,
incorrectly fulfilled oral orders by phone, inclugj the read-back process,
were considered. Regarding the human factor, waded dosage calculation,
medicine preparation, storage, transcription, pagland distribution errors.
Results show that the highest errors (Table 3)tlier phase of prescription
were seen for harm category B, independently of tnedication
administration process.

- Administration of medicine process

Causes of error © Automated dispensing svstem Unit Dose
" A "B - C " Total A "B C " Total
Communication 99 238 3 342 69 232 3 304
28.9% 69.6% 1.3% 100.0% 22.7% 76.3% 1.0% 100.0%
Written 94 234 4 332 68 230 3 301
Communication 28.3% 70.3% 1.2% 100.0% 22.6% 76.4% 1.0% 100.0%
Verbal 12 18 2 32 1 18 0 19
Communication 37.3% 36.3% 6.3% 100.0% 5.3% 94 7% 0.0% 100.0%
Human Factor 15 8 4 27 15 20 18 33
35.6% 29.6% 14.8% 100.0% 28.3% 37.7% 34.0% 100.0%

Note. The hann categories are defined per the NCC MERP and interpreted as follows: A: Circumstances or
events that have the capacity to cause error, B: An error that did not reach the patient and C: An error occurred
that reached the patient, but did not cause patient harm.

Table 3. Categories of harm reported accordingécctassification of the National
Coordinating Council for Medication Error Reportiagd Prevention (NCC MERP)
for causes of error and the administration of mediprocess.
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Significant differences were observed for verbalmomnication
(incorrectly processed phone orders and read-baek) 94.7% for unit dose
vs. 56.3% for the ADS system. The cause of errassified as human factor
included transcription and dispensing phases. 596%DS patients showed
category A errors and 37.8% of unit dose errorssifi@d under harm
category B. For the prescription phase, where comnration errors were
common, non-approved abbreviations were among thst frequent errors
with 40.99% for the unit dose system and 59.01%tferADS.

In the case of the ADS, the most frequently rekatsbreviations were
QD with 39.75%, U with 23.01% and qd (daily) witB.14%. In the unit dose
system, the abbreviations were QD (48.95%), ccO@b) and U (13.81%).
Also, there were378 orders whose medication name could cause donfus
(Confused Drug Names), ordered in 609 occasiona fotal of 37% for each
medication administration process. The most fretjuegdications classified
as Confused Drug Nanfer both systems were: Humalog, Lovenox, Lantus,
Toradol, Invanz,Phenergan, Neurontin, Atrovent, Protonix, Solu-Mé&dr
Benadryl, Norvasc, Plavix and Lipitor. For the ADX,.6% of prescriptions
were classified as harm category B, followed by6%é for category A. The
pattern of the unit dose system was similar, with7% of prescriptions
classified as category B and 36.6% as categoryTAe study identified 91
orders with high-risk medications: 49.45% for whiise and 43.95% for ADS.
Cases identified as High Alert Medication were sifsd according to the
NCCMERP category. 88.9% of prescriptions in the AD&e classified as
category B, followed by 6.7% in category A. Undke tunit dose process,
97.8% classified as category B and 2.2% under oayedy

For the ADS, a total of 377 medication errors wergistered upon
examination of the 387 orders reported under thiscess. Analyzing
medication errors by drug therapy phase, 646 eman®e identified for the
prescription phase, representing 88.1% of the 788rs found in the
aforementioned system. The amount of errors wasifgigntly reduced in
subsequent phases. The prevalence of medicatioarserduring the
prescription phase represented 38.9% of the 1,08diaal orders. For unit
dose, a total of 744 medication errors were detiegpon examining the 514
orders, with 529 errors identified during the prggon phase, representing
68.3%. The amount of errors in the other phasesswgsficantly lower. The
prevalence of medication errors for the prescrptahase was 36.5%. The
Levene’s test for equality of variancgs € .05) leads to assume different
variances. The registeradstatistic and significancep (< .001) suggests that
the differences observed in medication errors dasignificantly between the
ADS and the unit dose system. More errors weretiitkh in the prescription
phase for the ADS, whereas in the phases of trgtiser, dispensing and
administration, comparatively less errors were tbwhen compared to the
unit dose process (Table 4).
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Binary logistic regression showed high significamtell phases of the
drug therapy procesg K 0.05), except for the transcription phase. Dispgy
(OR =1.78, 1C95% 1.14-2.79, p<0.Dpand administration errorOR = 1.63,
IC95% 1.15-2.32, p<0.Qlwere practically twice as likely to occur in taeit
dose process. The overall percentage of the meddl.4%.

Levene's test for
equality of | T Test for equalitv of means
. variance
Standard eror 93% confidence interval
' Sig. Difference in of the forthe mean
F . Sig. t . dof . (bilateral) . means . difference . Lower . Upper
Prescription 25.706 000 14968 974810 000 29731 03984 17987 © 41474
Transcription .. 23423 ..000 1 -2.467 742920 ..014 . -.09836 . .03987 I - 17663 . -.02010
Dispensing 36.048 000 1-3.020 744.004 003 -06831 02262 - 11272 -.02391
Administration 90.826 000 | 4859 908.5370 .000 -13133 02703 - 18437 -07829

Table 4. T Test Summary for medication errors @phocess of administration of
medicine by drug therapy stage.

4. Discussion

The decentralized medication ADS have been recordeteras one
potential mechanism to improve patient safety ared reow widely used in
many hospitals, (Fung & Lung, 2009). The resultshef present study show
that the amount of medication error is less whanguthe ADS in all phases
of the drug therapy process, except for the pnetsori phase. In all other
phases of the drug therapy process, presentingsioéts for the ADS first, the
percentages were as follows: transcription (25.08)0675.0%), dispensing
(23.75% vs. 76.35%) and administration (28.1% vQ%). A pattern of
change for each phase close to 50% was observefitnaiog that the use of
technology supports theeduction of medication errors, promoting patient
safety and better professional practice. Thesdtseate in accordance with
those found by Mandrack and Cohen (2012), whiclpgse that ADS provide
a best practice to enhance medication security. Sty describes that the
taxonomy presents potentially confusing names asthan cause of
medication error. This finding is consistent withurrent research on
medication errors. For example, according to vaworBaal and colleagues,
60% of the medication orders contained at leagtrescribing or transcribing
error, (van Doormaal, et al., 2009)n this study, the most commonly
prescribed medications were Humalog, Lovenox anttusa which belong to
the insulin and anticoagulant drug. WintersteinO20& Budnitz (2011),
found the same medication class trend in a studgucted with Florida, USA
classes. However, higher prescription frequencighese medications in our
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study could reflect distinctive morbid patterns fine sample, i.e. 10.%
diabetes prevalence, (Ruiz Armendariz, 2015). Ti@HASstablished a list of
potentially confusing pairs of drug names: Humathghulin,
Lovenox/Levemir and Lantus/LenteThis study identified a total of 108
medications which fall within the confused drug me@hcategory due to the
medication Administration process. A total 609 saskconfused drug named
were documented. They were distributed as foll@4&: for unit dose and 294
for ADS. (Table 5). These findings significantlgh@nce our knowledge by
profiling those medications with a higher susceftybto be confused in PR,
and contrasting them with the ISMP lists. To onowledge, such assessment
has not been previously conducted.

Drug Name Confused Drug Name
Spain United States
Advair - Advicor
Aldactone Aldactacine -
Amaryl Acovil, Reminyl
Ameride
Antivert - Axert
Aricept Aranesp, Aciphex,
Azilect Azilect
Asacol - Os-Cal
Atenolol Adolonta -
Atrovent - Natru-Vent
Azitromicina Azatioprina -
Benadryl - Benazepril
Bupropion - Buspirone
Cardizem - Cardene
Cardura - Coumadin
Carduran Carreidén, Condrosan -
Carvedilol - Captopril
Celexa - Zyprexa, Celebrex Celebyx
Cisplatin(o) Carboplatino Carboplatin
Claritin (Loratadine) | Claritin Eye (Ketotifen -
fumarate)
Clonazepam - Clobazam, Clonidine,
Lorazepam
Colace - Cozaar
Coumadin - Avandia, Cardura
Cozaar CoVals, Fortzaar Colace, Zocor
Dactinomicina Daptomicina -
Daptomycin - Dactinomycin
Depakote - Depakote ER
Desirel - Seroquel
Dexametasona Bucometasana, Doxa- -
zosina
Diflucan - Diprivan
Digoxin Dilutol, Doxazosina, -
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58

Doxepina
Diovan - Dioval, Zyban, Darbon
Dulcolax (bisacodyl) - Dulcolax (docusate sodium)
Dulcolax (docusate - Dulcolax (bisacodyl)
sodium)
Enalapril Anafranil Elavil, Ramipril
Epinephrine - Ephedrine
Fentanyl - Sufentanil
Fioricet - Fiorinal
Flovent - Flonase
Fosamax Topamax, Fosavance -
Glipizide - Glyburide
Glyburide - Glipizide
Guaifenesin - Guanfacine
Humalog Humalog basal, Huma- Humulin, Novolog
log mix, Humulina
Humulin - Novolin, Humalog
Humulin 70/30 Humalog mix 75/25 -
Inderal - Adderall
Invanz Simdax Avinza
Januvia - Enjuvia, Janumet
Keppra Kaletra Kaletra, Keflex
Lamictal Lamisil -
Lantus - Latuda, Lente
Lasix - Luvox
Levaquin - Lariam
Levothyroxine - Lamotrigine, Lanoxin, Lio-
thyronine

Levotiroxina

Levetiracetam,
Levofloxacino, Levo-

mepromazina
Lipitor - Loniten, Zyrtec
Lopid Lacipil -
Lopressor - Lyrica
Loratadina Lovastatina -
Lorazepam Lormetazepam Aprazolam
Clonazepam, Lovaza
Lovenox - Levemir
Metformin - Metronidazole
Metoprolol succinate| - Metropolol tartrate
Metronidazol Metamizol, -
Metrotrexato
Metronidazole - Metformin
Metotrexato Methergin, Metrodina- -
zol, Mitoxantrona
Mirapex - Miralax
Morfina - Hydromorphone, Morphine
non concentrate oral liquid,

Morphine oral liquid concen
trate
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Narcan - Norcuron
Neupogen - Epogen
Neurontin Neobrufén, Nervobién Motrin, Noroxin
Normodyne - Norpramin

Norvas Norvir, Novonorm -

Norvasc - Navane

Novolin - Humulin, Novolog

Pentoxifilina Pectox lisina -

Percocet - Darvocet, Procet

Phenergan (Fener- Efferalgan -
gan)
Phenobarbital - Pentotorbital

Plavix - Pradax, Pradaxa, Paxil
Prednisone - Prednisolone

Pristiq - Prilosec

Procardia XL - Protain XL

Protonix - Lotronex, Protamine
Risperdal Rubifén Restoril
Sandostatin Sandimmun, Soma Sandimmune

tostatina
Sertraline - Cetirizine, Soriatane
Sinemet Serevent Janumet
Singulair Sintrom Sinequan
Solu-Cortef - Solu-Medrol
Toradol Foradil, Tirodril, Foradil
Tramadol
Tramadol Toradol, Tapentadol Trazodone
Tromalyt, Xumadol

Tricor - Tracleer

Tylenol - Tylenol PM

Ultracet - Duricef

Ultram - Lithium

Xanax - Fanapt, Tenex, Zantac

Wellbutrin SR Wellbutrin XL Wellbutrin SR

Zantac Zarator Xanax, Zyrtec

Zestril Sutril Zegerid, Zetia, Zyprexa
Zitromax Zovirax

Zocor Rocoz, Zarator Cozaar, Zyrtec

Zyrtec Lipitor, Zantac, Zerit, Zocor|

Zyprexa, Zyrtec-D

Zyvox Vioxx, Zovirax

Medication Administration Process Results
Automated medication dispensing system (ADS) 294
Unit dose system 315
Total 609

Table 5. List of Confused Drug Names by instandgmasible occurrence by drug
administration process
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It also established a list of high alert medicagiowhich can cause se-
vere harm when used by mistake, including deathdékson & Townsend,
2015). The highest percentage corresponds to opiates 4&t#%, insulins
with 18.6%, and anticoagulants and sedatives wizBo5each. This study al-
lowed to establish that the integration of techgglinto the drug therapy
process and change in procedures minimize theancel of harm to the pa-
tient, thus ensuring reliable health servicEse application of the conceptual
framework for the WHO's International Classificatidor Patient Security
(2009) helped in the analysis of both processenkance patient safety. This
conceptual frame encompasses ten areas: Incidgrg, Batient Outcomes,
Patient Characteristics, Incident Characteristic§ontributing Fac-
tors/Hazards, Organizational Outcomes, Detectioiighting Factors, Ame-
liorating Actions, Actions Taken to Reduce Riskgiiie 3). Its application in
this study is described below: Contributing Fesftdazards: Human Factors
/ Communication and steps in the medication probesdent Type: Medica-
tion (Prescription) Administration Process Pati€faracteristics: Demo-
graphics and diagnosis (Figure 3).

o —_— krtioems
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_________________ F{___fﬂ'ﬂ‘lmme-'m___f:) -
~ - ""\-..\ /{—-— ncoants b ™,
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: = — |3
@ . g
i bl Informs: o
Influences 7
3 e | Desaczon | . §
2
§ Influcnces L Inferes f:
i e | Mitigating Factors | _____ L3
~ — 3
g P = 2
8 | ora ™, infoems .. *
Patisnis Oulcomes:
" Outcome = I
Infiences | Amelaring Actons | __________ .
PR

[ systam Reslience (Froactve & Reactive Fisk Assessment)

2™ Clinicaily mesningful, recognizable categorles for Incident Id=ntiteation & rmeval

() Descriptve Information

Th2 =6l 1INes regeesant the semantic I'HNI:I'ENFE Detween e Cclasses. The Ooted |Ines reonesat

the fiow of Information.
Fage & of 154 January 2008
©WHO, 2005 Al Righis Resanved. WHOIERIPSPI2010.2
The Intemational CiassMeation for Patiert Safety |5 not i be fEproauced or published winout te witten
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Please refier bo e copyright notice {hitn:iwas who Int'abou/copyrightisnd) for mare Infonmiation.

Figure 3.The Conceptual Framework. Administratioondess Patient Characteristics:
Demographics and diagnosis
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The study complied with one of the 2008 WHO glolakearch
priorities, based on the topic of adverse events tdudrugs and medication
errors,(WHO, 2009)as the medication error distribution was estimated
the NCCMERP taxonomy was used to establish errorerigg upon
establishing the harm. Scientific literature shothgt this taxonomy is
universally employed to determine the categoryashh) (van Doormaal 2009,
Ferracini 2016 & Pasto Cardona, 200@)plementation of new technology,
such as ADS, standardized the medication admitimtrarocesses, decreased
turnaround time for processing medication ordengrdased accuracy of
medication administration to patients, and repdremefits, such as cost
savings, reduction in the overall weekly stockoatcentage, and estimated
cost avoidance attributed to the reduced poteritial product expiration
(Skibinski, 2007 & McCarthy, 2016).his is an aspect that can be studied in a
future research in the Puerto Rican context. Ottestegies have been
proposed to reduce medication errors, such asatdizdd protocols for high-
risk medications (NID, 2016) and medication kits $D(Baldwin, 2004 &
Arrowood, 2015).

The study presents ADS as a useful tool to reduedication errors.
This finding reaffirms that ADS are one of the mostportant safety
enhancements that have evolved in the dastade and continue to improve
medication use at the dispensing and administrggi@ses(Mandrack, 2011
& Pedersen, 2012). In other words, the increastedfinology introduction
promotes efficiency, quality and safety in healtecd&rrors can occur at any
point of the drug therapy process. Prolong hospitdys, increase
hospitalization expenses, and lead to more tha@07y@arly deaths in the
United States. The estimated cost for each err§2j800 to $8,750 dollars
Literature points out that nursing professional intercept 568686% of
medication errors before they reach the patienhdékson & Townsend,
2015).

The results of our study show that the amount oflioation errors
decreases when using t#dS in all phaseof the drug therapy process
except for the prescription phase. lRarsing professional$\DS use can help
reduce or eliminate delays due to medication asityg, missing doses, and
controlled substance counts, (Mandrack et al., pOb2ensure patient safety,
nurses must expand their knowledge and underskendse of epidemiology,
communication and technology for improved perforomm@and autonomous
practice, (Ministerio de Sanidad y Consumo 2009S8® 2013 & Flin et al.
2003).

Limitations: At the data collection process, metligmescriptions
attached to the pharmacy report were considered datdrmined to be
illegible. Some discrepancies reports presentednipdete information. The
Data Collection Sheet did not consider all possimiedication errors, but
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rather the most common ones. Important criterialiersafety category were
considered under “others” for each phase of thg thrarapy process.

5. Conclusions

The application of health information technologygluees errors in the
therapeutic drug chain, validating that the useaafomated dispensing
systems represents a first-rate example of evideased practice to improve
patient safety. Based on the study results, we ledacthe following: (1).
ADC is more efficient than unit dose. When using@DRhe medication error
prevalence decreases in all phases of the drugpheprocess, except
prescription phase. (2). For the Dispensing and iAthtnation phases it was
found that for every error in the ADC there are teroors in the unit dose
system. (3). ADC minimizes the type of error tbatises harm to the patient.

The purpose of technology information systems isnprove patient
safety, academic collaboration and research. Thawhy technology will
allow all types of healthcare systems to investigatd analyze their incidents,
allowing health organizations to make a real ddfere in patient safety.
Technology has the potential to increase patiemtiggaation, facilitating
patient-centered care based on evidence, thus giomgpkith the model for
the transformation of the health system based dietysalnformation
technology has shown to improve the quality, safgtality and care of the
patient, as well as reduce and mitigate human ®r@ased on the new
evidence in informatics is vital that we continmeprated and strengthened
the educational curriculum with the new technoledie continue improving
our health care system. It is important that nus@#inue enhancing their
competencies oriented in patient-centered. The etengies are: 1.
Interprofessional team work. 2. Interprofessionainmunication practice. 3.
Roles & Responsibilities for Collaborative Practige Values / Ethics for
Interprofessional Practice (American Association Gilleges of Nursing,
2011).

The results of this study are important to pregaealth professionals
with the appropriate interprofessional skills fbiet21st century. Mastering
communication and teamwork should be reinforcedhat curricular level
since they facilitate a superior centralized caretlie patient. The application
of technology for teamwork improves the coordinatiand quality of the
services offered. Conflict of interest: none of thehor claim any conflict of
interest.
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