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 Medication errors (MEs) is defined as any avoidable event
 failure in the treatment process that may trigger or lead
 to unsuitable medication use or patient harm while the
 medication is under the governor of the health care expert,
patient, or user1,2.
Little is known about medication errors in Middle East-

 ern countries. Studies related to medication errors in the
 Middle Eastern countries were relatively few in number
 and of poor quality3. In these countries, error rates varied
 from 7.1 % to 90.5 % for prescribing and from 9.4 % to 80
% for administration. In the US, the national rate of hos-

 pital-reported medical errors in hospitalized children was
estimated to range from 1.8 to 3.0 per 100 discharges4, 5.
 Nowadays, patient safety is measured a highly significant
challenging for our healthcare system and health care pro-
viders6. Medication errors have frequent direct and indi-

 rect consequences. The direct errors import harm to the
 patient, extensive hospitalization, magnified expenses7,8,
 and increased hazard of death9. The indirect errors can
 cause weakening to the nurses in terms of specialized and
personal circumstances, reduced self-sureness7.
Prescription errors are characteristically actions that origi-
nate from omissions, lapses, or errors10, for example, writ-

 ing a dose that is orders of amount upper or lower than
 the correct one due to wrong calculation, or inaccurate
 prescription because of likenesses in drug brand names
or pharmaceutical names11. Human factors can conse-
 quently be the first identifiable reasons of these faults.
 Nevertheless, in most cases, analysis of error-inducing

 situations shows dangerous environment as the ‘latent
 condition’ that gives to the coincidence.  According to
Reason’s ‘Swiss cheese’ model of accident interconnec-

 tion, sequential breakdowns in the system and insufficient
 defenses’ and counteractions are essential for the event to
occur12. In the case of prescribing errors, insufficient feed-

 back mechanism or lack of collaboration between doctor
 and nurses, with undefined roles regarding responsibility
 in prescribing, produce a cascade of errors that may cause
 an adverse effect. Among doctors, stressful conditions, a
 dense workload, a problematic work situation, insufficient
consultation within the team, and not being in good phys-

 ical and mental situation are among the chief reasons of
prescribing errors and prescription mistakes13.
In addition, pharmacokinetic respects of drugs that fre-

 quently changes along with diverse clinical circumstances
 can afford a set of situations that increases the danger
 of medication errors in children14. The drug therapy is
 measured as one of the most imperative responsibilities
of nurses15 and they expend 40% of their time for medi-

 cation management16. In fact, nurses are a critical part of
 the health care team17. This study aimed to evaluate the
prescription system, administration of drug and medica-

 tion dispending errors in treatment process of inpatients of
Rizgary and Hawler teaching hospitals in Erbil city.

 This is a case study, investigating 5000 patient records
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 the study period. In addition to investigating the patient’s
 records, direct observation by the investigator was done
 with junior doctors, pharmacists, nurses and patients are
done. This direct observation by the investigator was to re-
corded data regarding drug unavailability, drugs contrain-
 dications and drug sensitivity. The study was excluding the
 maternal and pediatric hospitals taking into account the
 different circumstances of these hospitals. This study used
 a modified National Coordinating Council for Medication
 Error Reporting and Prevention (NCC MER) questionnaire18.
The NCC MERP Index algorithm classified medication er-
 rors into harmful and non-harmful errors. The harmful
 errors require an intervention necessary to sustain life;
 meanwhile the harmful errors were temporary and did not
 require initial or prolonged hospitalization.
 The medication errors studied include: spelling, missing
 drug dosing instructions, using drug brand names, dose
 intervals, drug contraindications, drug-drug interactions,
 absence of doctor’s, pharmacist’s and nurse’s signature,
 absence  of follow up by doctors, adverse effects of drugs.
 Laboratory monitoring (antibiotic sensitivity test, allergy
 test, serum lipid test) and non- laboratory monitoring tests
(physical complaint, patient drug history and illness his-
 tory) are also included. In addition to patient’s education
 before discharge, using alternative drug, absence of drug
recording on the drug chart by nurses and drug unavail-
 ability.
 The data was analyzed using MS excel 2010. Descriptive
statistics was done in terms of frequency distribution ta-
bles.
 The verbal informed consents were taken from doctors,
 nurses and pharmacists. The study protocol was approved
by research ethics committee of Hawler Medical Univer-
sity.

 
 This study involved 5000 patient’s records; the prevalence
 of medication errors was 63%. Out of 3145 medication
 errors, 33% are found to be harmful and 67% are found to
 be non-harmful errors, Table 1.
Table (1): Frequency distribution of medication errors.

The most frequent harmful medication errors was con-
traindication of drugs was the most frequent (7%). Mean-

 while the most frequent non-harmful medication errors
 was absence of doctor’s signature and drug unavailability
 (16%), Table 2.

Table (2): Frequency distribution of medication errors

 Panadol (Paracetamol) was the most frequent brand name
 of drugs that was used instead of the generic names 40
 (20%) meanwhile Avonex (Interferon beta-1a) was the
least frequent used brand name, Table 3.
Table (3): Frequency distribution of using brand names in-
stead of generic names

 Table 4 showed errors which had been reported by direct
 observation with junior doctors, pharmacists, nurses and
patients.

 Table (4): Frequency distribution of MEs and their causes
during interview.

Results
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 Although the MEs are under-reported in all countries3, this
study aimed to evaluate the prescription system, adminis-
tration of drug and medication dispending errors in treat-
 ment process of inpatients of Rizgary and Hawler teaching
 hospitals in Erbil city and identify the main contributory
factors involved.
 However, many systematic reviews has been done to
 review studies of the incidence and types of medication
 errors in Middle Eastern countries and to identify the
 main contributory factors involved3 but up to the authors’
 knowledge, there are no data available in Iraq regarding
MEs.
 The goal of the drug therapy is the achievement of the best
 curative outcomes and the improvement of the patient’s
 situation. Inappropriately, there are hazards associated
with the prescription of drugs, including medication er-
rors20. The results of the Table 1 and Table 2 were compa-

 rable to that reported by Nrupal Patel et al21, Nasreen and
 Amira 22, Shahrzad et al23, Carmen et al24.
 In this study, harmful errors were 1045 (33%) and
 non-harmful errors were 2100 (67%), the errors occur at
all stages in medication use ordering, prescription, dis-
 pensing, and administration. The cause of these errors
 might be due to increased rates of hospitalization that
 cause incomplete inpatient records for drugs. In addition,
 absence of error reporting plan to supports a database of
 medication errors and encouraged error reporting have
 been verified as strategies that can reduce medication
errors. Also, other causes may be encountered like: insuf-
 ficiencies in knowledge and performance of some medical
staff, lack of resources, tiredness, work environment, doc-
umentation, failure to use available information, inexperi-
 ence, and absence of full-time unit based pharmacist and
 non-application of technology in the process of medication
delivery.
 Regarding the harmful errors in the current study, the drug
 contraindication was 225 (7%), and the rest of harmful
 medication errors in Table 2. These results are similar to
a study done in university of Oxford in UK. Medication er-
rors can occur in choosing a medicine irrational, inappro-
 priate, and ineffective prescribing, under prescribing and
over prescribing25. It could be argued that these errors had
been done because there was absence of a unique morn-
ing round which include junior doctors, clinical pharma-
 cists and nurses under supervision of senior doctors who
 are considered the leader of award community or may be
due to extreme patient numbers in the wards.
 The study presented the non-harm errors which were
 (67%). A study done by WHO shows that the most common
 stage for medication errors was during the ordering and
 prescription stage (38.1%), followed by the administration
stage (20.9%)26.

 In non-harmful medical errors, the absence of doctor’s
 signature and pharmacist’s signature were 16% and 5%
 respectively, the results were equivalent to a study done

 by Naiire and Bahare27. The illegible orders of doctors were
 considered as the main factor of medication errors. Also,
 there are factors related to the working conditions like:
lack of ward personnel. Factors related to pharmacy 24-
hour unavailability were deemed the main factors affect-

 ing the incidence of medication errors. Therefore, such
 error that may be due to clinical pharmacist was not such
important in decision of medication.

 This study also showed that, the drug recording on the
drug chart by nurse was only (8%) meanwhile; the ab-

 sence of nurse signature was only (3%). These results
 were similar to the results of studies done by Taheri et al28,
Seydi and Zardasht29.

 Medication errors may be the mistakes of the nurses in
 transferring the medication orders from patient medical
 record. So, the question is what are the sources of such
errors? There are many factors which play roles in cre-
ating nurse errors. Firstly related to the working circum-
stances of nurses that working in Rizgary teaching hos-
 pital, Secondly the administration of drug is directed by
 nurse; nurses must not administer drugs unless they have
been authorized by doctor and clinical pharmacist.

 Using drug brand name is a hazardous system as in case
 medical staff, because they are inexperienced with the
 brand names. This is considered incompleteness of the
 prescriptions seen in a study done in United States when
 (84%) of the nearly 4 billion prescriptions written with a
 common drug30.
 In our study, non harmful MEs also involved spelling errors
 (6%) as shown in Table 2 meanwhile, using Brand names
 (6%) in Table 3 and lack of information about hospitalized
 patients (500), Table 4. Also, inaccuracy in writing, poor
 legibility of handwriting and the use of abbreviations or
 incomplete writing of a prescription can lead to confusion
 by healthcare personnel. The use of a single name and
 appearance for all approved bioequivalent versions of the
identical medicine would improve the safety and effec-
 tiveness of medications by encouraging patients that they
 are always getting the same medication to which they are
adapted31.

 Medication errors of inpatients in Rizgary and Hawler
 teaching hospitals are common. The contraindication,
 absence of doctors’ signature, drug unavailability, wrong
 dose, using brand names, lacks of drug recording on the
 drug chart by nurse, absence of nurse signature are the
main medical errors. There was lack of collaboration be-
tween doctor, clinical pharmacist and nurses in the hos-
pital.
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 and pharmacists for the successful collaboration, Special
 thanks to Dr. Layla Al Shahrabani for her great help during
 the study implementation.
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