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Abstract

Background: Medication errors are the most common type ofrettrat has an impact on patients’ well being.
These errors are usually made in medications uggetients prior to hospitalisation.

Objective: The objective of this study was to investigate roations with errors and the presence and type of
these errors in medications taken before admidsygratients who will have cardiovascular surgery.
Methodology: The type of this study was cross sectional. It imterviewed with 113 patients of cardiovascular
surgery who used medications before admission teetsity hospital. Medication histories of patientgre
obtained and compared with physician orders.

Results: The mean number of medications used before admissihospital was four. 34.5% of the patients had
errors in medications used before admission. Abrsrin physician orders related to omitted medicest The
number of medications in which error occurred itygitian orders was 116. Oral antidiabetic medicetiand
insulins and drugs acting on the cardiovasculatesyscomprised 25.2% and 32.2% of these medications
respectively.

Conclusions: Having a high number of medication errors wassalteof acquiring incomplete and inaccurate
medication histories. Physicians and nurses shacatflire detailed medication histories from patiears in
order to have accurate histories they should obtdermation from patients’s families and personatords.
Error-prevention strategies that will provide adatguand accurate information about patients’ meidica
histories should be developed by using electroata decords.

Keyword: Medication errors, Medication reconciliation, ifat admission, Patient safety.

Introduction Mekonnen et al. 2016). Medication error at

Medication error is the most common type oPﬁSp'tal adrt?llssmg means ds/topplfng the use ?r
error that has an impact on patients’ well being; adn.g'”g € q l;)se an ck))r ; reql(Jjen_cy_ 0

These errors occur most commonly at hospit e Ications used by patients before admission to
admissions, discharge and transfer of patientéjSp'tal' It also means another type of error that

from one clinic to another (Barnsteiner 2008?ccurs when patients continue to use their
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medications without informing health personnel®roblems caused by medication errors lead to
in advance. AbuYassin et al. showed in theioverstaying of patients, complications and extra
study that there was an error in medications absts. World Health Organisation stated in 2007
37% of the patients who had been taking thesand 2014 that all medications used by patients
medications regularly before admission tmeeded to be recorded accurately and adequately
hospital (Abuyassin et al. 2011). They also statéd order to prevent life threatening medication
that 35% of these errors related to omittedrrors(World Health  Organization 2014;
medications and another 35% was the result beotsakos et al. 2014). Medication err@scur
incorrect dosage of the medications (Abuyassimore often insurgical service (Buckley et al.
et al. 2011). Many problems may arise whe013). Patients of cardiovascular surgery have a
patients, while hospitalized, misuse théigher rate of comorbids and a higher use of
medications that they took before admission tdsky medications. The determine of medication
hospital. Changing the dosage and frequency efrors is important.

medications which have been used by patienAs

before admission mav change the expectdd™ of the Research:The purpose of this study
y change t b F(‘(vas determine types of medication errors and
results of these medicaitons in patients

treatments. Multi-medication interactions ma medication errors related to the clinical use of
' . . edications used by cardiovascular surgery
occur when patients continue to use thel

N e . . u;Jéatients before admission to hospital.
medications after admission to hospital witho
informing health personnel in advance. MultiMethodology: The type of this study was
medication interactions may not only affectescriptive and cross sectional. This study was
patients’ well-being but may also delay ongoingonducted in cardiovascular surgery clinic of an
treatment plan or may cause serious lifaniversity hospital that is located in the west of
threatening problems. Turkey. Nurses see their patients at the admission

There may be many factors causing errors relat%%i the clinic. Physicians see their patients and

. . ~__.Tecords their medical histories. Physician order is
to medications used by patients before adm'ss'.%?eated electronically. Nurse then makes the

f[o hospital. One of th.e.most |m.portant fa_ctor' Freatment plan according to the physician order.
inadequacy of physician-acquired medication

history. Studies showed that at least onBatient characteristics: The study population
medication used by the patients before admissiovas formed by patients who were aged 18 years
to hospital was inaccurate in 25% to 80% ofr older, were hospitalised within 24 hours, used
newly hospitalized patients’ physician ordersnedications before admission to hospital, could
(Buckley et al. 2013; Cornu et al. 2012; Pascugbmmunicate verbally, had conscious and did not
et al. 2015; Stone et al. 2010). Medication erroreceive chemotheraphy. Between January and
resulting from obtaining inaccurate medicatioMarch 2016, 469 patients were admitted to
history during hospitalization may cause seriougardiovascular surgery clinic of an university
results. Stones et al. determined in their studyospital. Among these patients, 60 were infants,
that 21.4% of physician orders at the time o23 were transferred from another service (e.g.
admission to hospital was inaccurate and 53.8&tnergency, cardiology), 140 had daily surgeries
of these inaccurate orders were potential advergeg. port surgery, varicose vein surgery), 20 had
drug events (Stone et al. 2010). Vira et al. foungcurrent  hospitalisation, 8 could not
in their study that medication errors occuringommunicate verbally, 105 did not use
during hospitalization caused important clinicaimedication before admission to hospital,
problems in 18% of patients (Vira et al. 2006)excluded as they did not match sample criteria.
However, in the Turkish literature there was ndherefore the study population was formed by
study evaluating errors related to medicationk13 volunteered patients who met the sample
used by patients before admission to hospitairiteria Figure 1).
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Population

University hospitals
January-March 2016
469 patient

Outside the Sampling

Infants (n:60)

Transferred from another service
(e.g. emergency, cardiology) (n:23

Daily surgeries (e.g. port surgery,
varicose vein surgery) (n:140)

Recurrent hospitalisation (n:20)

A\ 4
Study population

113 patients

The errors in the electronic

A 4

physician orders were investigated

Figure 1. Study population
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Table 1 Errors in electronic physician orders relatedntedications used by patients before
hospital admission (n: 113)

Yes 39 345
No 74 65.5
Total 113 100

Incorrect Medication

Depression medicatior %
Analgesic and An-inflammaton

Vasodilators

5.20
6.10
6.10
7.00

Angiotensin Il antagonists
Beta blockers
Angiotensin converting enzym

Oral antidiabetics and insuli
25.20

Data collection identification forms were filled by conducting
;ace to face interviews with patients. It took

Patient identification form and medication erro ; . . .
about 10 minutes to interview a patient.

identification form were used in this study.
Patient identification form was comprised of 12n  medication error identification form,
questions. This form had questions abouhedications used by patients prior to
patient’'s medication history, how medicationdospitalisation were compared with those in the
were used, continuation of medications, changetectronic physician orders. It was checked if the
in use of medications used before admission ameedications that the patients stated to use were in
reasons to discontinue medications. Patietite electronic physician orders. The medication
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discrepancies and errors were documented in theedications used before admission to hospital
medication error identification form. was four.

Medications were also compared according th was investigated the electronic physician
parameters like dose and frequency of userdersrelated to the used medications before
Identified changes or deficiencies were notedhospital admission ofl13 patients admitted to
The discrepancies were reviewed for verificatiosardiovascular surgery clinic. It was observed
and the details were brought to the notice of thmedication errors between medications taking
concerned physician who was in charge dfefore admission hospital and medications listed
patient’s treatment.It was not recorded as an errior their physician orders of 39 patients. The
when the medications used by patients prior gohysician orders of 34.5 % of the patients were
hospitalisation were stopped, changed arror. (Table 1). All of the errors that occurred in
administered at a different dose or a frequenayedications used by patients before admission to
due to medical conditions of patients.For thislinic were omitted medications. In omitted
study, The discrepancies were classified. Medications, patients continue to take their
change in the patient's medication omedications that they used before admission to
discontinuation of the use of the medication waservice even though these medications are not
considered a conscious change. Although thecluded in electronic physician orders.

pztle_nt_s medécatlontr:/vas n?t Itn the elec}:[mmﬁ"here was no significant difference between the
Fneydsilgg'?irc])n \(/)vrase:jséfineg aspgrlrirr‘ s use o fean age (t: 1.372, P: 0.173) and number of
' medications (t: 1.280, P: 0.203) of the patients
The Ethical Principles of the Study with and without medication error (P > 0.05).
C}qhere was no significant difference between the

was obtained from Dokuz Eylul universityS'neendcilZ,:ltiocr)]fertrr:;ra (ngtlgingsp_vgtg&;md without
hospital. Ethical approval was obtained from the D '
ethics committee of an Dokuz Eylul UniversityThe number of incorrect medication was 115 in
(n0:2016/05-17). Before data were collected, adllectronic physician orders. These incorrect
patients were informed about the aim of thenedications were distributed as follows: oral
research. Verbal and written informed conserdntidiabetics and insulins (25,2%, n: 29),
were obtained from each patient. antitrombolitic medications (15.7%, n: 18),
angiotensin converting enzyme (ACE) inhibitors
(7.8%, n: 9), diuretics (7.0%, n: 8), beta blockers
Data was analysed with Statistical Package f@¢7.0%, n: 8), medications affecting lipid
Social Sciences 15.0 (SPSS, Inc., Chicago, limetabolism (6.1%, n: 7), angiotensin I
USA) software. Statistical difference betweemntagonists (6.1%, n: 7), calcium channel
age and number of medications of patients withlockers (5.2%, n: 6), vasodilators (3.5%, n: 4),
or without medication errors was evaluated by dther cardiac medications like antiischemic and
test of independent goups. cardiac glycosides (2.6%, n: 3), analgesic and
anti-inflammatory (2.6%, n: 3), medications for
peptic ulcer and gastroesophageal reflux disease
The study population consisted of 29% female®.6%, n: 3) and depression medications (1.7%,
and 71% males with a mean age of 63.64 + 12.41 2). In General, medications that affect the
years (minimum: 18, maximum: 84). Patientgardiovascular system (ACE inhibitors, beta
admitted to clinic for coronary heart diseas®lockers, angiotensin 1l antagonists, calcium
(22%), peripheral artery disease (20%), valvulathannel blockers, vasodilators and other heart
heart disease (20%), aortic aneurysm (8%), deemedications) were 32.2% of the incorrect
vein thrombosis (7%), surgical wound infectiomrmedications. Medications of oral antidiabetics
(7%) and carotid artery stenosis (5%). Among thend insulins were 25.2%  of the incorrect
patients, 39% had hypertension, 27% haghedications Graphic 1).
diabetus mellitus, 13% had both hypertensio
and diabetus mellitus and 12% had cronic he
failure. Patients had minimum one and maximurhere were medication errors in 34.5% of the
14 medications. The mean number ofedications used by patients before admission to
cardiovascular surgery clinic. Studies showed

Institutional permission to conduct the resear

Statistical analysis

Results

ISCUSSsIon
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that, in 25% to 49% of newly hospitalisedmedication error incidents. Taking a lower dose
patients’ physician orders, medication erroref cardiovascular medications can cause
occurred in at least one of the medications uségpertension and tachycardia which could
before admission (Buckley et al. 2013; Pascual gtcrease oxygen consumption of myocard
al. 2015; Gleason et al. 2010; Salanitro et alvhereas taking a higher dose can cause
2012). We had similar results in our studyhypotension which could affect coronary
Having high number of medication errors was perfusion negatively (Gunglet al. 2013). In the
result of acquiring incomplete and inaccuratend, they both affect treatment process
medication history. The most common type ofiegatively. No study was found on diabetes
error in our study was the omitted medicationmedication errors. However we determined
which were used by patients before admissiatiabetes medication errors in our study. There is
and were continued to be used after admission. time risk of hyperglycemia or hypoglycemia when
other studies, the percentages of omittedatients don't take their diabetes medications or
medications were between 37% and 80%hen they continue to take them without
(Buckley et al. 2013; Gleason et al. 2010informing health personnels in advance.

Tschantz Unroe et al. 2010;."6? et a_l. 2016 It is necessary to regulate blood glucose levels
percentage of omitted medications in our stud

. Uc¥nd avoid hyper- or hypoglycemia in order not to
\r’g;gﬁls”}grtﬁ l?hglgpstapedaggﬁr?niwﬁ{eb?ﬁletzlgll ause problems related to health conditions of
arsonnels’ ' inadequate evalgations atients before cardiovascular surgery (G§lietl
personn q . . I. 2013). However patients come face to face
medications used by patients prior tQNit

hospitalisation. The second reason might be d h these problems when diabetes medication
P - gt e AWGors oceur. Acquiring inadequate medication
to not being able to gather medlcanorhi

information of patients, who can not expresigtory and not sparing adequate time to patients

themselves properly and do not have adequa e the root of these problems. Errors occurred in
: Ves properly ar o Uqiedications that could affect patients’ health. It
information about their medications, from

. as shown in a study that more than 34.5% of
single database. Health personnels should SP&®ors occurred in medications used before
adequate time to their patients in order to obtalg

. . dmission had an impact on patients’ health (Lee
adequate and accurate information from therré,[ al. 2010; Knez et al. 2011jowever, this

gk?gitr? rr']r;fgircrgﬁg)cnor?fé?n;;ti:rr:;uId be used t@[udy Qid not evalua'ge whether or not the erros
' determined had an impact on patients’ health.
There was no significant difference between thehysicians and nurses have the responsibility to
age and number of medications of patients witbarry out treatment successfully and it is
or without medication errors. It was found in amportant for them to evaluate patients
study that age and number of medications usedlequately in order to prevent serious problems
had no effect on the result (Abuyassin et akpecifically related to medications. It is necegsar
2011). However, it was found in other studiefor physicians and nurses to acquire detailed
that being 65 years old or over and multiplenedication histories from patients and also obtain
medication (eight or above) use had an effect anformation from patients’ family and medical
the medication errors (Pascual et al. 2015%ecords. Health personnels should share, first,
Gleason et al. 2010). We may have differenbformations about medications used by patients
results since mean age in our study was below 6&fore admission and second, informations
years and mean number of medications used wadated to factors that could have an impact on
four. treatment. Medication reconciliation forms,

electronic data records and joint database should

In our study, one third of medication errorg " o0 o ooasted in the literature (Gleason et
occurred in cardiovascular medications an‘fectir’%I 2012) 9

heart and arteries while one fourth of the
occurred in oral antidiabetics and insulin. It wag€onclusions
also shown in other studies that_errc_)rs were morge a result errors occur in clinical use of
g?rglmgglgl_ Ceallgggﬁsgtuﬁr ngig'_c.?_ggﬂzn(gajglr@esedi_catjon§ used by patients before admission to
ot al. 2010_’ Van Den Bem.t ot al ’2009_ C"menté?]ospltallsatlon. These errors can cause serious
P ’ .' ’ .medical problems. Therefore medication history
Marti et al. 2010). The predominance of errors iDhould  be  obtained by using good

cardiovascular medications can lead to serious

www.internationaljournalofcaringsciences.org
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communication skills, soon after patient

is Medicine, 25(5):441-447.

admitted to clinic. When available, informationscumi, F., Erkalp, K., Kayalar, N., Alagdl, A. (2013)

should be obtained from

(patients’ relatives, medical records

reliable sources Cardiac surgery and anesthesia approach in an

etc.).
National common patient database should be

elderly population. Turkish Journal of Thoracic
and Cardiovascular Surgery, 21(1):250-255.
Available at:

developed. It is advised to study a larger number http://tgkdc.dergisi.org/text.php3?id=1434.

of patients to determine medication errors an@lnez, L., Suskovic, S., Rezonja, R., Laaksonen, R.,
evaluate problems created by these errors. The ang Mrhar, A. (2011) The need for medication
result of strategies implemented to prevent errors reconciliation: A cross-sectional observational
should also be evaluated. study in adult patients. Respiratory Medicine,
105(Suppl.1):60-66. Available at:
http://dx.doi.org/10.1016/S0954-6111(11)70013-0.
Abuyassin, B.H., Aljadhey, H., Al-Sultan, M., Al- Lee, J.Y., Leblanc, K., Femandes, O.A., Huh, J.,
Rashed, S., Adam, M., Bates, D.W.(2011) Wong, G.G., Hamandi, B., Lazar, N.M., Morra,
Accuracy of the medication history at admissionto D., Bajcar, J.M. and Harrison, J. (2010)
hospital in Saudi Arabia. Saudi Pharmaceutical Medication reconciliation during internal hospital

References

Journal, 19(4):263-267. Available at:
http://dx.doi.org/10.1016/j.jsps.2011.04.006.
Barnsteiner, J.H., (2008) Medication Reconciliation

transfer and impact of computerized prescriber
order entry. Annals of Pharmacotherapy,
44(12):1887-1895.

Patient Safety and Quality: An Evidence-Basedieotsakos, A., Zheng, H., Croteau, R., Loeb, J.M.,

Handbook for Nurset59-72.

Van Den Bemt, P.M.L., Van Den Broek, S., Van
Nunen, A.K., Harbers J.B.M., Lenderink A.W.
(2009) Medication reconciliation performed by

pharmacy technicians at the time of preoperative
screening. Annals of Pharmacotherapy, 43(5):868—

874.

Buckley, M.S., Harinstein L.M., Clark, K.B.,

Sherman, H., Hoffman, C., Morganstein, L.,
O'Leary, D., Braneau, C., Lee, P., Duguid, M.,
Thomeczek, C., Van Der Schrieck-De Loos, E.
and Munier, B. (2014) Standardization in patient
safety: theWHO High 5s project. International
Journal for Quality in Health Care, 26(2):109-116.
Available at: https://academic-oup-
com.sire.ub.edu/intghc/article/26/2/109/1803803.

Smithburger, P.L., Eckhard, D.J., Alexander, E.Mekonnen, A.B., McLachlan, A.J. & Brien, J.A.E.

Devabhakthuni, S., Westley, C.A., David, B.,

Kane-Gill, S.L.(2013) Impact of a Clinical
Pharmacy Admission Medication Reconciliation
Program on Medication Errors in “High-Risk”
Patients. Annals of
47(12):1599-1610.
Climente-Marti, M., Garcia-Manon, E.R.Artero-
Mora, A., Jimenez-Torres, N.V. (2010) Potential

risk of medication discrepancies and reconciliation
errors at admission and discharge from an

inpatient medical service. Annals  of
Pharmacotherapy, 44(11):1747-1754.

Cornu, P., Steurbaut, S., Leysen, T., De Baere,
Ligneel, C., Mets, T., Dupont, A.G. (2012) Effect
of Medication Reconciliation at Hospital
Admission on Medication Discrepancies During

Hospitalization and at Discharge for Geriatric

Patients. Annals of Pharmacotherapy, 46(4):484—

494,

Gleason, K., Brake, H.,Agramonte, V., Perfetti,
(2012) Medications at Transitions and Clinical
Handoffs (MATCH) Toolkit for Medication
Reconciliation Rockville: MD: Agency for
Healthcare Research and Quality.

Gleason, K.M., McDaniel, M.R., Feinglass, J., Baker
D.W., Lindquist, L., Liss, D., Noskin, G.A. (2010)

Results of the medications at transitions and

clinical handoffs (match) study: An analysis of
medication reconciliation errors and risk factors a

hospital admission. Journal of General Internal

www.internationaljournalofcaringsciences.org

Pharmacotherapy?ascual' O., Real, J.M., Uriarte, M.,

(2016) Pharmacy-led medication reconciliation
programmes at hospital transitions: A systematic
review and meta-analysis. Journal of Clinical
Pharmacy and Therapeutics, 41(2):128-144.
Larrode, 1.,
Alonso, Y.M., and Abad, M.R. (2015) Evaluation
of medication reconcilliation in a Trauma Unit.
Revista espafiola de cirugia ortopédica vy
traumatologia,  59(2):91-6.  Available at:
http://www.sciencedirect.com/science/article/pii/S
1988885615000048%5Cnhttp://www.ncbi.nlm.nih
.gov/pubmed/25183025.

palanitro, A.H., Osborn, C.Y., Schnipper, J.L.,

" Roumine, C.L., Labonville, S., Johnson, D.C.,
Neal, E., Cawthon, C., Businger, A., Dalal, A.K.,
and Kripalani, S. (2012) Effect of patient- and
medication-related factors on inpatient medication
reconciliation errors. Journal of General Internal
Medicine, 27(8):924-932.

cStone, B.L., Boehme, S., Mundorff, M.B., Maloney,

C.G., Srivastava, R. (2010) Hospital admission
medication reconciliation in medically complex
children: an observational study. Archives of
disease in childhood, 95(4):250-255.

Tschantz Unroe, K., Pfeiffenberger, T., Riegelhaupt

S., Jastrzembski,J., Lokhnygina, Y., and Colon-
Emeric, C. (2010) Inpatient Medication
Reconciliation at Admission and Discharge: A
Retrospective Cohort Study of Age and Other Risk
Factors for Medication Discrepancies. Am J



International Journal of Caring Sciences September-December 2019 Volume 12 | IssBadd 1339

Geriatr Pharmacother, 8(2):115-126. Operating Protocol Assuring Medication Accuracy
Vira, T., Colguhoun, M. & Etchells, E. (2006) at Transitions in CareThe High5s Project —

Reconcilable differences: correcting medication Standard Operating Protocol for Medication

errors at hospital admission and discharge. Qual Reconciliation 1-36. Available at:

Saf Health Care, 15(July 2002):122-126. https://www.who.int/patientsafety/implementation/
World Health Organization (2014). Standard solutions/high5s/h5s-sop.pdf.

www.internationaljournalofcaringsciences.org



