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Abstract 
Medication safety is an important part of the comprehensive patient safety term. Medication safety is 

gaining more attention as the World Health Organization set the goal of decreasing medication harm by (50%) 

for the next 5 years when launching the third global challenge. Studying medication safety in the risk groups such 

as young ages, children are crucial to learn more about the effect of medicines in this risk group since they are not 

included in the clinical trials. Adverse drug reaction is defined as any harm resulted from the drug itself during 

medical process journey, while medication errors are any harm resulted from the treatment process rather than the 

drug or it is the result of the failure in a step of the treatment process and by that it came clear that adverse drug 

reaction in non-preventable event while medication error is preventable one. The objectives of this study are to 

find the preventable medication errors from the Iraqi database of Adverse drug events in ages from neonatal to 

adolescent age. This study is a retrospective descriptive study conducted using the Iraqi pharmacovigilance center 

database. The study included reports that were received by the Iraqi pharmacovigilance center from 1st of January 

2014 until the 1st of January 2020. In this study, the total number of reports included was 2344. The type of 

medication involved, type of adverse event, type of error and phase of error were reviewed. The results show that 

(50.47%) of the adverse event following administrating medication to the pediatric population were medication 

errors while adverse drug reaction represented the remaining (49.53%). The prescribing phase was the one of 

greatest error (59.43%) and the least one was dispensing (0.17%). Most reports were general skin and 

subcutaneous tissue. The most common type of encountered error was self-medication with the non-over-the 

counter drug by (44.28%). The result of the present study revealed that medication errors contribute significantly 

to adverse drug event among patients under 18 years old. This study highlights the importance of monitoring 

medication safety specifically in the risk groups. 
Keywords: Medication errors, Adverse drug reaction, Medication safety, Iraqi pharmacovigilance center, Pediatric. 

 

, دراسة بأثر رجعي طبقا  لبيانات المركز العراقي لليقظة عاما   18السلامه العلاجية للمرضى دون 
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 الخلاصة
السلامة العلاجية هي جزءٌ مهم من مصطلح سلامة المريض. بدأت السلامة العلاجية بجذب الانتباه أكثر بعد أعلان منظمة الصحة العالمية 

( خلال الخمس سنوات القادمة وذلك خلال المؤتمر العالمي الثالث لها. دراسة السلامة العلاجية في %50عن هدفها بتقليص الضرر الطبي بنسبة )

وعة حرجة كمجموعة الأطفال هو أمرٌ ضروري لمعرفة تأثير الأدوية في هذه المجموعة خصوصاً وأنه لا يتم تضمينهم في التجارب السريرية. مجم

ليس من الأعراض الجانبية هي أي ضرر ينشأ من الدواء نفسه خلال المرحلة العلاجية بينما الأخطاء العلاجية هي أي ضرر ينشأ من العملية نفسها و

دف العلاج أو هي فشل في أي خطوة من الخطوات العلاجية وهكذا فهي حدث يمكن منعه بينما الأعراض الجانبية للعلاج فهي حدث لا يمكن منعه. ه

. لى بالغرضيعٍ إهذه الدراسة هو أيجاد الأخطاء العلاجية التي يمكن منعها ضمن قاعدة بيانات المركز العراقي لليقظة الدوائية لمن هم أعمارهم بين 

المركز هذه دراسة دراسة رجعية وصفية لتقارير الحالات ذات الأخطاء العلاجية بأستخدام قاعدة بيانات المركز حيث تناولت الحالات المرسلة إلى 

الطبي  تقرير تم تضمينهم في البحث وتمت دراسة نوع الدواء ونوع الحالة العرضية ونوع الخطأ 2344. 2020\1\1إلى غاية  2014\1\1منذ 

(  من الأعراض الدوائية تعود للأخطاء الطبية بينما الأعراض الجانبية الدوائية كانت %50.47وبأي مرحلةٍ حدث الخطأ.أظهرت النتائج أنّ )

عظم (. م%0.17( بينما أقل مرحلةٍ كانت هي مرحلة صرف العلاج بنسبة )%59.43(. مرحلة كتابة الوصفة كانت الأكثر غالبيةً بنسبة )49.53%)

التقارير كانت بصورة عامة لمشاكل في الجلد. وكان خطأ أخذ المريض الدواء غير قابل للصرف بدون وصفة بنفسه هو الأكثر عدداً بنسبة 

ة سنة. هذه الدراس 18(. من النتائج أعلاه نستنتج بأن الأخطاء العلاجية تسبب بشكلٍ كبير بالتأثيرات الجانبية للمرضى لمن هم دون ال 44.28%)

    تجذب الأضواء نحو أهمية مراقبة السلامة العلاجية في المجاميع الحرجة.
 تأثير علاجي سلبي، المركز العراقي لليقظة الدوائية، أطفال. سلامة العلاج، : أخطاء طبية،المفتاحية   لكلماتا
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Introduction 
Medication safety is a crucial part of any 

medical management and any adverse event that is 

preventable could compromise it. Medication safety 

is the application of various strategies in order to 

reduce the occurrence of adverse drug events during 

any stage of the medical process. Medication safety 

is an umbrella term that involves both Medication 

Error (ME) and Adverse Drug Reaction (ADR). 

Medication safety may also refer to Adverse Drug 

Event (ADE) which is defined as any harm that 

occurs during providing health services to patients 

regardless to the complexity of the disease and by 

that the definition of both (ME) and (ADR) become 

clear. ADR is defined as any harm resulted from the 

drug itself during medical process journey, while 

ME is any harm resulted from the treatment process 

rather than the drug or it is the result of the failure in 

a step of the treatment process and by that it came 

clear that ADR in non-preventable event while ME 

is preventable one (1). One study in England 

indicates that ME cost up to £750 million yearly and 

its one of the most encountered ADE with a great 

potential to cause patient harm (2). Ghadah. et. al, did 

a systematic review on the epidemiology of ME 

worldwide and concluded that the incidence of 

preventable ADEs was estimated to affect 15 people 

from every 1000 people yearly and that the 

prevalence of preventable ADE as (0.4%) (3). Errors 

that happened but didn’t reach the patient are called 

“near misses”, “close calls” and “potential ADE”. 

Accordingly, not all medication errors cause harm, 

some are harmless and some do not reach the patient 

“near misses” (4). In order to detect and reduce the 

incidence of these ADE, every country must 

establish its own pharmacovigilance system. 

According to World Health Organization (WHO), 

pharmacovigilance is defined as “the science and 

activities relating to the detection, assessment, 

understanding, and prevention of adverse effects or 

any other medicine-related problem” (5). One of the 

most priority of each pharmacovigilance system is 

to develop systems that identify and rule out the root 

cause of medication error and how to decrease its 

incidence (6). Most agencies categorize the treatment 

process into 4 phases which include: prescribing, 

dispensing, administering and monitoring (1). Each 

error must be located in only one of these phases to 

be identified and corrected in the future and it is a 

sequence process as one error may lead to the 

subsequent error also, but for example, if the error 

started in the prescribing phase and lead to other 

errors in dispending and other phases, then the fault 

one must be attributed to prescribing only (1). 

Pediatric patients are prone to medication error at a 

higher rate than adult patient, this may be attributed 

to age difference between them and the wide 

difference in weight between them which make urge 

to calculate specific dose for each patient 

individually based on their own weight (7,8). The 

objective of this study was to measure the 

prevalence of medication errors, which gender and 

age group affected more,  and at which phase did the 

medication error occurs (Prescribing, Dispensing, 

Administration, Monitoring) in patients under 18 

years depending on the Individual Case safety 

Reports (ICSR) data base of the Iraqi 

Pharmacovivelence Center. 

Methods 
This study is a retrospective descriptive 

study for identifying medication error cases among 

the reports that contain ADE reported to the Iraqi 

Pharmacovigilance Center from 1st of January 2014 

until the 1st of January 2020. Official approvals 

were obtained from the authorities of the University 

of Baghdad\College of Pharmacy, the Iraqi Ministry 

of Health and Iraqi pharmacovigilance center prior 

to the start of the study in order to get an account and 

log in access to the database of the center. VigiFlow 

was used in order to extract the data of reports 

received to the center. VigiFlow is a data 

management system created by the Uppsala 

Monitoring Center (UMC). The data of ADE were 

collected, identified and studied. Inclusion criteria 

are any ADE case reports for patients under 18 years 

old and include the use of medicines, herbals, and 

complementary medicines. Exclusion Criteria were 

reports of adult patients and the reports of vaccines 
(9). In order to distinguish between cases of ADR 

from ME, the P method was implied. The P method 

is adopted by WHO and it is based on several factors 

that if met, means that the case is a medication error 

case and it is preventable. Factors included 20 

criteria that are related to various personnel involved 

in the treatment process. From these criteria 1 to 

criterion 16 are related to health care providers, 

criteria 19 and 20 are related to the patient himself 

while criteria 5, 6, 17 and 18 are related to drug 

product quality. The criteria 5 and 6 are related to 

both health care providers and drug product quality. 

The P method requires answering by “yes” 

whenever one of the criteria is met and that case 

would be medication error case and it is preventable 

which means that the root cause for error is known 

and it can be corrected in the future, or answering by 

“No” Whenever none of the criteria is met which 

implies that the case is ADR case and it is non-

preventable, or by answering “unknown” when the 

data available is not enough to assess the situation 

and by answering “not assessable” means that the 

case does not fit for the criteria to be decided on. The 

“unknown”, “not assessable” will not be detected in 

this type of study, as the data available does not help 

in distinguishing these types of answering and this 

is summarized in Table 1 below (1).  
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Table 1. Criteria for the assessment of the preventability of ADEs(1).  

Factors 

related to 

Preventability criteria Yes No UK NA 

Professional 

practice “Pr” 

1. Incorrect dose?     

2. Incorrect drug administration route?     

3. Incorrect drug administration 

duration? 

    

4. Incorrect drug dosage formulation 

administered? 

    

5. Expired drug administered?     

6. Incorrect storage of drug?     

7. Drug administration error (timing, 

rate, 

frequency, technique, preparation, 

manipulation, mixing)? 

    

8. Wrong indication?     

9. Inappropriate prescription according 

to 

characteristics of the patient (age, sex, 

pregnancy, other)? 

    

10. Inappropriate prescription for 

patient’s 

clinical condition (renal failure, 

hepatic 

failure …), or underlying pathology? 

    

11. Documented hypersensitivity to 

administered drug or drug class? 

    

12. Labeled drug-drug interaction?     

13. Therapeutic duplication? 

(prescription 

of 2 medicines or more with similar 

ingredient) 

    

14. Necessary medication not given?     

15. Withdrawal syndrome? (due to 

abrupt  discontinuation of treatment) 
    

16. Incorrect labora tory or clinical 

monitoring of medicine? 

    

Product/drug 

“Pd” 

17. Poor quality drug administered?     

18. Counterfeit drug administered?     

Patient “Pa” 19. Non-compliance?     

20. Self-medication with non-over-the 

counter drug? 

    

 

 

Age classification of patients was done according to 

the classification style adopted by the FDA which 

categorizes the age group into Neonates, Infants, 

Children and Adolescents (10) as shown in Table 2 

below. 

Table 2. Age groups as suggested by FDA (10). 
 

group Age 

Neonates birth up to 1 month 

Infants 1 month up to 2 years 

Children 2 up to 12 years 

Adolescents 12 years up to 18 years 

 

 

 

The medication error was classified into the phases 

at which the error occurs; Prescribing, Dispensing, 

Administration, Monitoring (1).  

For classification of drugs and herbals, the 

Anatomical Therapeutic Chemical (ATC) 

classification system was used, in which the active 

substances are divided into different groups 

according to the organ or system on which they act 

and their therapeutic, pharmacological and chemical 

properties (11). 

System Organ Class (SOC) was used for the 

classification of the adverse event which is the 

highest level of the hierarchy that provides the 

broadest concept for data retrieval (12).  
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Results 
The total number of ICSR included in the current 

study was 2344 after the exclusion criteria were 

implied as shown in Figure 1.  

 
Figure 1. number of cases included and excluded 

in the study. 

ADE: adverse drug events; AEFI: adverse events 

following immunization 

The most gender of which AEs reported 

was males by 1237 (52.77%), while AEs for females 

was 984 (41.98%), while 123 reports did not specify 

the gender of the patient. The most Age group of 

which AEs reported was infants by 1239 (52.86%), 

while AEs for children were 763 (32.55%), 

adolescents 234 (9.98%) and neonates 106 (4.52%). 

Two reports did not specify the age group of the 

patient. The most province that contributes to 

reports of AEs was Baghdad (52.39%), followed by 

Diyala (10.49%). In addition, (10.45%) of the 

reports were from Diwaniyah as shown in Table 3. 

 

Table 3. Demographic distribution of individual case safety reports. 

Gender ICSR count (%) 

Male 1237 (52.77%) 

Female 984 (41.98%) 

N\A 123 (5.25%) 

Age of each group Years (%) 

Infants 1239 (52.86%) 

Children 763 (32.55%) 

Adolescents 234 (9.98%) 

Neonates 106 (4.52%) 

N\A 2 (0.09%) 

City No. of reports received (%) 

Baghdad 1228 (52.39%) 

Diyala  246 (10.49%) 

Diwaniyah 245 (10.45%) 

N\a 153 (6.53%) 

Nineva 142 (6.06%) 

Najaf 100 (4.27%) 

Basrah 89 (3.80%) 

Anbar 43 (1.83%) 

Erbil 30 (1.28%) 

Karbala  23 (0.98%) 

Kirkuk 20 (0.85%) 

Babylon 16 (0.68%) 

Thiqar 4 (0.17%) 

Wasit 4 (0.17%) 

Maysan 1 (0.04%) 

Grand Total 2344 (100.00%) 

N/A: not available 

 

It was found that anti-infective for systemic use 

drugs had the greatest number of reports by 1141 

(48.68%) followed by alimentary tract and 

metabolism drugs by 596 (25.43%). The third-most 

reports were for antineoplastic and 

immunomodulating agents by 153 (6.53%) as shown 

in Table 4. 

 

 

 

 

 

 

14930

• total number of report in the database

12814
•2116 case of AEFI were excluded

2344

•10,470 case of ADE related to Adult 
patient were excluded
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Table 4. Classification of drugs involved in the individual case safety reports. 

Type of ATC classification AE count (%) 

Anti-infective for systemic use 1141 (48.68%) 

Alimentary tract and metabolism 596 (25.43%) 

Antineoplastic and immunomodulating agents 153 (6.53%) 

Nervous system 130 (5.55%) 

Respiratory system 92 (3.92%) 

Systemic hormonal preparations, excluding reproductive hormones and insulins 57 (2.43%) 

Blood and blood-forming organs 45 (1.92%) 

Musculoskeletal system 43 (1.83%) 

Various ATC structures 43 (1.83%) 

Dermatological drugs 17 (0.73%) 

Cardiovascular system 11 (0.47%) 

Antiparasitic products, insecticides, and repellents 7 (0.30%) 

Sensory organs 5 (0.21%) 

Genitourinary system and reproductive hormones 4 (0.17%) 

Grand Total 2344 (100%) 

 

After performing the P method for extraction of ME 

cases from ADR cases, the number of ADR cases 

was 1161 (49.53%) while ME cases were 1183 

(50.47%). 

Regarding the phases at which reaction occur, 

prescribing was the phase of greatest error (59.43%), 

followed by administration phase (39.98%), while 

monitoring phase errors were (0.42%), and in the 

last dispensing phase errors were (0.17%) as shown 

in Table 5. 

 

Table 5. Adverse drug event type and phases of medication errors. 

Adverse drug events Count % 

Medication error 1183 50.47% 

Adverse drug reactions 1161 49.53% 

Grand Total 2344 100.00% 

Phase of medication error count % 

Prescribing 703 59.43% 

Administration 473 39.98% 

Monitoring 5 0.42% 

Dispensing 2 0.17% 

Grand Total 1183 100.00% 

 

For the type of errors according to P method, self-

medication with non-over-the counter drug error is 

the most encountered one by (44.28%), followed by 

documented hypersensitivity to the administered 

drug or drug class error by (34.85%) and incorrect 

dose error by (10.69%) as shown in Table 6. 
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Table 6. Types of errors according to the P method. 

Types of error count % 

Self-medication with the non-over-the counter drug? 526 44.46% 

Documented hypersensitivity to the administered drug or drug class? 414 35.00% 

Incorrect dose? 127 10.74% 

Wrong indication? 31 2.62% 

Inappropriate prescription according to characteristics of the patient (age, 

sex, pregnancy, other)? 

26 2.20% 

Poor quality drug administered? 20 1.69% 

Drug administration error (timing, rate, frequency, technique, preparation, 

manipulation, mixing)? 

20 1.69% 

Counterfeit drug administered? 5 0.42% 

Necessary medication not given? 5 0.42% 

Inappropriate prescription for patient’s clinical condition (renal failure, 

hepatic failure …), or underlying pathology? 

2 0.17% 

Labeled drug-drug interaction? 2 0.17% 

Non-compliance? 2 0.17% 

Incorrect drug administration route? 1 0.08% 

Incorrect drug dosage formulation administered? 1 0.08% 

Incorrect storage of drugs? 1 0.08% 

Total 1183 100% 

 

The most common ADE was related to skin and 

subcutaneous tissue disorders (28.23%), followed 

by gastrointestinal disorders (25.87%). In addition, 

(10.82%) of the ADE were for metabolism and 

nutrition disorders as shown in Table 7. From the 

skin and subcutaneous tissue disorders, about 

(47.83%) were related to penicillin allergy. 

 

Table 7. Adverse drug event resulted from medication error classified by system organ class SOC 

Type of Adverse event (SOC) Count  % 

Skin and subcutaneous tissue disorders 334 28.23% 

Gastrointestinal disorders 306 25.87% 

Metabolism and nutrition disorders 128 10.82% 

Immune system disorders 105 8.88% 

Respiratory, thoracic and mediastinal disorders 81 6.85% 

General disorders and administration site conditions 78 6.59% 

Injury, poisoning, and procedural complications 48 4.06% 

Nervous system disorders 32 2.70% 

Cardiac disorders 16 1.35% 

Infections and infestations 14 1.18% 

Renal and urinary disorders 6 0.51% 

Hepatobiliary disorders 5 0.42% 

Musculoskeletal and connective tissue disorders 5 0.42% 

Psychiatric disorders 5 0.42% 

Congenital, familial and genetic disorders 4 0.34% 

Investigations 4 0.34% 

Vascular disorders 4 0.34% 

Blood and lymphatic system disorders 3  0.25% 

Eye disorders 3 0.25% 

Ear and labyrinth disorders 1 0.08% 

Gastrointestinal signs and symptoms 1 0.08% 

Grand Total 1183 100.00% 

SOC: system organ class. 
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Discussion 
Once a drug is approved to be sold in the 

market, it will be used by thousands of patients 

rather than those numbers used during the trials. 

Thus, the information gained during the trials 

considered incomplete and more information about 

the effect of these products will appear once it is 

used by a lot of patients and this creates a powerful 

tool for reaching the ultimate goal of safe and 

effective use of drugs(4). The results of the current 

study revealed that males and infants encountered 

the most reports by (52.77%) and (52.86%) 

respectively as shown in Table 3. In one Iindian 

study, more than half of the ADE reports were for 

male (58.5%) and infants (53.2%)(13). As for the 

provincese contribution to reports, it was found that 

Baghdad provinces contribute to the most of reports 

(52.39%) as compared to others as shown tin Table 

3, this is expected as Baghdad is the capital of Iraq 

and represents the center of most health care 

institutes and have the largest number of populations 

among the other provinces. Regarding the ATC 

classification system, Anti-infective for systemic 

use was (48.68%) of the total cases in this study as 

shown in Table 4. A study in Turkey revealed that 

the rate of antibiotic use was (70.8%) in pediatric 

patients, from it, unnecessary antibiotic prescription 

was the most common cause for inappropriate 

antibiotic use (51.9%) (14). In two studies conducted  

in South Carolina and Nigeria, both revealed that the 

most reported therapeutic agent that has been 

associated with hospital ME in children is 

antimicrobials (between (22.9%)(15) and (50.3%)(16)) 

respectively. The prevalence of medication errors 

that were found in this study was (50.47%) which 

are preventable in comparison with (49.53%) that of 

ADRs cases that are non-preventable as shown in 

Table 5 and this draws big attention to supply 

recommendations to reduce these preventable 

incidences to improve health and safety. In one 

Ethiopian study that included 1251 patients, it was 

found that the prevalence of medication errors was 

(62.7%) (17). Prescribing phase error were the most 

prevelance one according to the result of current 

study as shown in Table 5. Richard. et. al, found that 

education should be targeted to all doctors who have 

prescribing responsibility for children. Because so 

many doctors care for children as part of their job, 

this should begin at the undergraduate level and 

continue in specialty training and as part of 

induction processes (18). According to P method, 

self-medication with non-over-the counter drug 

error was the most encountered one by (44.28%) as 

shown in Table 6, as this error involve any case of 

patients took medications without counselling 

physician. From these errors, (sagwa) poisoning was 

in the lead and it was considered to be fit in this 

category for this study. Sagwa is a folk remedy 

prepared from a mixture of boiled animal parts of  

 

urchin, tar, drug (Diphenoxylate and Atropine), rose 

water, and cow feces (19). One study in Iraq 

concluded that there is a significant morbidity and 

mortality caused by (sagwa) use in children with 

acute gastroenteritis (20).  The most comon type of 

ADE due to ME was related to skin and 

subcutaneous tissue disorders which include rash, 

erythema, urticaria as related to allergy and mostly 

because they did not perform sensitivity test. From 

these, about (47.83%) were related to penicillin 

allergy. Infants must be tested for Penicillin allergy 

before administering of Penicillin for the first time. 

One study in Rochester which is a city in the U.S., 

children were more likely to have a positive 

penicillin skin test (P < .0001) compared with adults 
(21). Priyadharsini. et. al, found in their study of ADR 

in pediatric patients that rashes and urticaria were 

the most common type of ADR (37%) followed by 

fever, anaphylactic shock, vomiting, chills, and 

rigors (22). Also, a study in Saudi Arabia found that 

skin associated ADRs were most frequent in both 

retrospective and prospective studies (37%) and 

(42.9%) followed by gastrointestinal tract (33.3%) 

and (24.5%) respectively (23). The limitation of this 

study was the lack of completed report information 

like the absence of patient history in many reports, . 

Also, the accuracy of many reports was not accurate. 

Finally, lower reporting rate for health care 

professionals other than pharmacists. 
 

Conclusions and Recommendations 
The result of the present study revealed that 

medication errors contribute significantly to adverse 

drug event among patients under 18 years old. 

Further investigations must be done and there must 

be a periodic analysis of the reports that are 

submitted to the Iraqi Pharmacovigilance Center. 

Activities to decrease medication errors must be 

adopted including establishing programs and 

workshops in pediatric hospitals about diseases and 

their first-line treatment, providing a chart for 

physicians and pharmacists that include the 

recommended doses in relation to the weight and 

height of patients, encouraging the pharmacists to 

participate in medication decision during morning 

tours, and encourage the pharmacist to educate 

parents and medical staff about the correct way of 

administrating the medications. 
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