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ABSTRACT    

The lack of a universally accepted terminology of what constitutes a Medication Error (ME), makes it 

difficult to report, detect, categorize and prevent MEs. Methodologically, there isn't a complete picture of 

the incidence and prevalence of MEs. The broad range of ME rates in literature reflects heterogeneity in 

the study designs and detection methods used. The current study aimed to detect MEs in reports received 

from Primary Care Units. A retrospective analysis was applied on such reports dated from March to 

November 2013 and some fatal cases are taken from 2014. All voluntary reports were included, excluded 

were errors not associated with drug use and pharmaceutical company reports. Eligible reports underwent 

assessment using predetermined criteria to pick up MEs. The criteria were applicable on 115 reports, in 

which MEs were detected. 60% (69/ 115) of ME cases were error cluster while 40% (46/115) were 

unknown due to either underreporting, lack of data or poor observation and correlation (p< 0.05). Only 

7% (8/115) p<0.001 of the reports were pregnancy cases. Moreover, errors associated with vaccine use 

accounted for 7% (8/115) of the cases while 93% accounted for errors from other drug use at p<0.001. 

Long-term follow-up was needed but not done by the assessors in 41% (47 of 115) of ME cases at p-

value=0.05. Attachments were provided with the reports in 9% (10 /115) of the cases while the majority 

91% (105/115) were not (p<0.001). In conclusion, voluntary reporting is a major strategy to prevent MEs 

by learning from errors reported.  
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1. INTRODUCTION 

According to recent studies, medical errors 

may account for as many as 251,000 deaths 

yearly in the United States (U.S), making them 

the third most important cause of death after heart 

disease and cancer [1]. According to FDA, 

among the most common medical errors are 

medication errors (ME); more than 1.5 million 

people are harmed annually by ME in hospitals, 

caring homes, and clinics according to a report 

from the Institute of Medicine [2]. Although ME 

is a significant cause of morbidity and mortality, 

its influence on the public can be  
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underappreciated [3]. 

More information is known on errors arising 

in hospitals than in other health care settings [4]. 

Every year hundreds of thousands of patients - in 

the (U.S) alone- experience a drug-related 

problem but often do not report it [5].
 

The absence of a universally accepted 

definition and standardized nomenclature for ME 

has complicated MEs studying and reporting. As 

a result, many healthcare professionals get 

confused when reporting medication incidents. 

The definition of ME proposed by Dr. Jeffrey 

Aronson overcomes the shortcomings existed in 

the other published definitions of ME [6]. 

Medication Error is defined as "a failure in the 

treatment process that leads to or has the 

potential to lead to, harm to the patient" [7]. The 

definition indicates that the treatment process fell 

under some achievable benchmark with regard to 

therapy, case investigation, prevention and that 

the error may not lead to harm. Thus, the 

definition provides a chance for the surveillance 

of medicines [6]. 

Data collection methods commonly used are 

incident report review, patient chart review, 

direct observation methods, trigger tools, and 

pharmacists' interventions. There are three 

common approaches taken in the existing 

reporting systems used to identify adverse drug 

reactions and medication errors. The first 

approach involves mandatory reporting to an 

external entity usually used by some countries 

that oblige reporting by health care organizations. 

The second one is internal mandatory reporting 

with the audit. The third approach involves 

passive reporting (known as voluntary case 

reporting) to an external group [4, 8, 9]. 

Passive reporting is a major strategy to reduce 

MEs. It requires the active participation of health 

care professionals to disseminate a patient safety 

culture. [8, 9] Moreover, the advantages of 

voluntary reports are being confidential, low cost 

and commonly used in a lot of medical settings. 

[10] The major role of passive voluntary reports 

is to enhance safety by learning from failures of 

the health-care system. Weak systems rather than 

individuals, having common root causes, which 

can be generalized and corrected [11], provoke 

errors. 

The current study aimed to detect MEs 

involuntary case reports received from hospitals, 

pharmacies, health care units, and health centers 

in order to improve patient safety by learning 

from system errors and preventing them.
 

2. MATERIAL AND METHODS 

2.1. Study Design 

A retrospective study was conducted on 

reports received from the primary care units 

'mentioned in 2.2' dated from March to 

November 2013 and additional reports dated in 

2014. 

2.2. Setting 

2.2.1. The wards and intensive care units of 

different hospitals including governmental, 

teaching, insurance, military and private hospitals 

in Alexandria, Egypt. 

2.2.2. Health care units, health centers, and 

outpatient clinics in Alexandria, Egypt. 

2.2.3. Pharmacies (community and hospital) in 

Alexandria, Egypt. 

2.3. Eligibility Criteria 

2.3.1. Inclusion Criteria 

All voluntary case reports from healthcare 

professionals: physicians, pharmacists, and 

nurses, as well as from patients and their relative 

were included.
 

2.3.2. Exclusion Criteria 

Pharmaceutical company reports and reports 

on errors not associated with drug use. 
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2.4. Working Procedure 

2.4.1. Data collection of all the reporting forms 

received from healthcare professionals: 

physicians, pharmacists, nurses, or patients and 

their relatives. 

2.4.2. Undertaking data analysis and step-by-step 

detection. 

2.4.3. All reports were assessed for eligibility. 

After meeting the eligibility criteria, all passive 

voluntary reports were included while reports on 

errors not associated with the use of drugs as well 

as pharmaceutical company reports were 

excluded.
 

2.4.4. All the included reports were evaluated by 

studying each case separately to pick up those 

containing medication errors through: 

2.4.4.1. Applying the ME definition proposed by 

Dr. Jeffrey Aronson on the cases 'refer to 1'
 

2.4.4.2. Checking the doses, interactions and 

compatibility for all the cases reported. 

2.4.4.3. Checking the known pharmacology and 

adverse reactions of the reported medicines.
 

2.4.4.4. Assuring that the ordered drug was the 

one received and administered to the patient at 

the prescribed dose. 

2.4.4.5. Assessing the analyst's (assessor) 

primary follow-up with special attention to the 

valuable information added by the reporter 

during the follow-up. 

2.4.5. Dropouts were reports of ME associated 

with drug quality problems and lack of reporter's 

contact information.
 

2.4.6. The Criteria was applicable to 115 

reports.
 

2.4.7. Determining error clusters, indicating the 

cases with repetitive patterns of the same error, 

on multiple persons, in the same place. 

2.4.8. Determining ME in special fields of 

medicine use in pregnancy (teratogenicity).
 

2.4.9. Determining ME associated with vaccine 

use. 

2.4.10. Determining the frequency of the cases 

where further follow-up was required but was not 

done by the assessors, further, follow-up is 

required in case of missing patient outcomes or 

pregnancy cases with teratogenicity potential that 

needs long-term follow-up.
 

2.4.11. Evaluating the number of cases where 

reporters sent supplementary attachments, case 

narrative, other comments or additional 

information for more illustration and case 

explanation. 

2.5. Statistical Methods 

Statistical analysis was done using SPSS, 

2008 Statistical Package for the Social Sciences 

(SPSS), version 17.0 Chicago, USA: SPSS Inc. 

Qualitative data were expressed as frequency 

and
percentage. Chi-square test was used to 

examine the relation between qualitative 

variables. A p-value<0.001 was considered 

highly significant and p-value<0.05 was 

considered significant. 

3. RESULTS 

A retrospective analysis was applied on 

reports dated from March to November 2013 and 

additional reports dated in 2014 which were 

received from primary care units including 

different hospitals, health care units, health 

centers, outpatient clinics and pharmacies in 

Alexandria, Egypt. The reports, which fit the 

inclusion criteria, were included in the study. Out 

of 211 reports screened, only 115 reports fulfilled 

the predetermined criteria. 

3.1. Data Analysis and Findings 

Reporters mentioned that 60% (69/ 115) of 

ME cases were of repeated patterns on multiple 
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individuals in the same health care setting, thus 

were considered to be error cluster while the 

remaining 40% (46/115) of the cases were 

unknown if error cluster or not; due to either 

underreporting, lack of data or poor observation 

and correlation between the error and its 

reoccurrence with significant difference at 

(p<0.05). Error Cluster is represented in Fig. 1. 

 

Fig. 1. Error Cluster 

Only 7% (8/115) p<0.001 of the reports were 

pregnancy cases reported during the study time. 

Pregnancy Cases are illustrated in Fig. 2. 

Moreover, errors associated with vaccine use 

accounted for 8 out of 115 cases (7%) while 93% 

accounted for errors from other drug use with a 

highly significant difference p<0.001. 

 

Fig. 2. Pregnancy Cases 

Medication Errors from Vaccine Use are 

represented in Fig. 3. 

 

Fig. 3. Medication Errors from Vaccine Use 

Further and long-term follow-up was needed 

but not done by the assessors in 41% (47 of 115) 

of ME cases at p-value=0.05, including cases of 

missing patient outcomes and pregnancy cases 

with teratogenic potential that needs long-term 

monitoring. Further and Long term Follow-up not 

done by Assessors is mentioned in Fig. 4. 

 
Fig. 4. Further and Long term Follow-up not done by 

Assessors 

Reporters provided attachments with the 

reports in 9% (10 /115) of the cases while the 

majority 91% (105/115) did not, with highly 

significant difference p<0.001. Attachments with 

the p<0.001 from Reporting Form are represented 

in Fig. 5. 
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Fig. 5 Attachments with the Reporting Form 

4. DISCUSSION 

One of the first steps in building patient safety 

is to conduct a retrospective analysis of existing 

reporting forms in order to pick up MEs as was 

done in this study. Similarly, eight countries 

undertook a retrospective study on ME for the 

year 2006: Ireland, Iran, Madagascar, Malaysia, 

Moldavia, Morocco, Nigeria, and Switzerland 

[12]. Similarly, Milch et al. mentioned that a 

review of voluntary error reports is an important 

method to identify MEs [13]. In the present 

study, it was determined that 60% (69/ 115) of 

the reported cases were error cluster indicating 

the reoccurrence of the same error with several 

individuals in the same health care setting. 

Similarly, the Vaccine Adverse Event Reporting 

System (VAERS) received reports on error 

clusters as well. This reveals the importance of 

reporting error cluster in order to prevent the 

repetitive patterns of such errors, which can be 

easily generalized among health care settings, 

therefore monitored, and corrected. In the current 

study, vaccination errors accounted for  8 out of 

115 cases (7%) which is in agreement with the 

vaccination error reports sent to VAERS which 

also accounted for 7% of total United States 

VAERS reports in 2000-2013 [14]. 

While, 40% (46/115) of ME cases in the 

current study were unknown whether cluster 

error or not due to underreporting, lack of data or 

poor observation and correlation by the reporters. 

Therefore, the present study emphasizes that 

cluster errors within the healthcare setting should 

be observed, studied, monitored and investigated 

through internal and external reporting in an 

attempt to find solutions to repeated complains, 

in agreement with the research results that health 

care professionals should be aware of MEs 

repetitive patterns to avoid future errors [15]. 

In the present study, further and long term 

follow-up was needed but not done by the 

assessors in 41% (47 of 115) of ME cases  which 

was not in accordance with the Guidelines on the 

Regulation of Therapeutic Products in New 

Zealand, 2017 as it dictates the necessity to 

follow up incomplete reports because it is 

particularly essential for prospective reports of 

exposure in pregnancy, fatalities or new safety 

concerns. If the information received from the 

consumer is incomplete, assessors should try to 

make direct contact with the consumer or a 

nominated healthcare provider for more 

information [16]. The reporting rate of fetal 

disorders has increased during the last 20 years, 

from only one report in 1991 to an upper limit of 

thirty- one reports in 2008 [17]. In the current 

study, only 7% (8/115) p<0.001 of the reports 

were pregnancy cases. This indicates the 

importance of reporting the drug-induced 

teratogenicity.
 

In the study of Anderson et al., those who 

participated found it hard to fit all the necessary 

information onto the reporting form, meanwhile 

they were generally not keen on providing data 

on a separate sheet as suggested by the form [18]. 

The same was shown in this study where 

attachments were provided with the reports in 

only 9% (10 /115) of the cases while the majority 

91% (105/115) of the cases was submitted 

without attachments. 
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Limitations 

Similar to other voluntary reported data, the 

information collected may be subject to bias due 

to underreporting, poor documentation and 

reporter's individual decision on which errors to 

be reported. Moreover, interobserver variability 

in analyzing the cases and the failure of the 

assessors to follow-up the cases may lead to 

inaccurate estimations. Furthermore, the 

calculated rates of medication errors indicate the 

reporting rates more than the actual occurrence 

rates; however, it is a helpful tool to detect 

system weakness which requires improvement. 

The study was conducted in primary care units in 

Alexandria, Egypt, thus affects the 

generalizability of the results. 

Conclusion 

Voluntary reporting helps create a team 

approach to enhance patient safety and prevent 

ME risks. Encouraging healthcare providers on 

efficient reporting is highly demanded as well as 

increasing the awareness of the assessors on the 

detection and proper analysis of ME cases.
 

Recommendations 

Health care settings should maintain 

confidence with their staff to report patient safety 

incidents and near misses without fear of being 

blamed or punished. Educational programs for 

healthcare professionals and patients on efficient 

reporting of MEs are urgently needed to reduce 

MEs and improve patient care through 

educational training by clinical pharmacists. 

Furthermore, the medical team should pay 

attention to patients' common complains, so that 

they would take necessary precautions to prevent 

their reoccurrence. Routine auditing by health 

authorities and internal monitoring systems in 

hospitals should be regularly enforced.
 

Maintaining case Follow up with the 

reporters/ patients is of great importance for the 

reported data to be complete and accurate to 

allow for proper case assessment, learning from 

the reported errors, and avoiding ME risks. 

Further studies on a large scale are 

recommended. 
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