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Abstract

Medication errors (ME) are preventable incidents of inappropriate use of medications by health per-
sonnel or by the patient. These events can occur at any stage of drug use generating significant costs 
to the health system and, in some cases, these can even lead to death. The pediatric population is con-
sidered susceptible to ME with a prevalence 3 times higher than adult patients. Objective: To identify 
the prevalence of medication errors in hospitalized pediatric patients, as well as their classification 
according to the stage of use of the medication when they occurred. Method: A literature review of 
ME in pediatrics was carried out through a Pubmed / Medline search using Mesh terms (“Medication 
Errors” and “Pediatrics”) in the last 10 years. Three investigators reviewed independently the identi-
fied articles considering the STROBE checklist for observational studies. Results: 192 bibliographic 
references were identified, 22 of them were eligible for review and data collection. Studies reported 
an error rate between 1% and 58% of the evaluated medication indications, with errors reported in 
different processes of drug use. 9 articles (41%) described errors related only to prescription, mainly 
associated with incorrect dosage, 6 (27%) errors related to prescription, administration, and other 
processes, 3 (14%) related to prescription and administration, 2 (9%) related only to administra-
tion, 1 (4%) article reported errors related to conciliation, and 1 (4%) described errors related to 
preparation and administration. Conclusion: The studies reported different medication errors in 
the pediatric population. Most of them reported ME related to prescription followed by ME in the 
administration. Knowing the proportion of ME allows focusing interventions aimed at reducing their 
prevalence.

What do we know about the subject matter of this study?

Medication errors (MEs) can be related to professional practice, 
products, procedures, or systems, including failures at any stage of 
medication use.

What does this study contribute to what is already known?

This study allowed us to identify the occurrence of medication 
errors in the pediatric population, as well as their classification ac-
cording to the stage of medication use when they occurred.
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Introduction

Medication errors (MEs) are defined as any preven-
table incident that may harm the patient or result in 
inappropriate use of medications when these are under 
the control of healthcare professionals or the patient 
her/himself. They can be related to professional practi-
ce, products, procedures, or systems, including failures 
at any stage of medication use including prescribing, 
transcribing, medication orders review, dispensing, 
preparation, labeling, administration, education, and 
patient monitoring1.

In general, MEs account for around 37% of the 
errors in health care that cause adverse events or in-
cidents2, generating additional expenses in health sys-
tems. The World Health Organization (WHO) estima-
tes an annual global cost of US$ 42 billion associated 
with medication errors, almost 1% of health expendi-
ture worldwide4.

Different factors have been identified as causes 
of MEs, some related to the drug, such as drugs with 
similar names and appearance, drugs with a narrow 
therapeutic margin and those with special conditions 
for their administration, other factors related to the 
patient such as altered renal or hepatic function, cog-
nitive impairment, and polymedication, and finally, 
factors related to health professionals such as the de-
gree of training and level of study, excessive workload, 
among others5.

The pediatric population is considered vulnerable 
to the occurrence of MEs, with a prevalence 3 times 
higher compared with the data reported in adult pa-
tients. Approximately 100 to 400 prescribing errors 
occur for every 1,000 hospitalized pediatric patients3,6.

Among the main causes of error described in this 
age group are3-6:

−	Need to calculate doses according to weight, age, 
body surface area, and small calculation errors such as 
the use of decimals, which can trigger serious conse-
quences.

−	Most drugs have not been approved for use in 
pediatric patients and appropriate prescribing guide-
lines have not been developed for this population, thus 
extrapolating the information described for adults.

−	Lack of dosage forms designed for pediatric pa-
tients, requiring adjustments and greater handling of 
the drugs at the time of administration.

Bearing in mind the importance of MEs in health-
care systems around the world and the negative health 
effects they generate, in 2017, the WHO launched a 
global initiative to reduce medication-related errors by 
half within five years, calling on healthcare institutions 
and authorities to incentivize the development of stra-
tegies to meet this goal4.

As a starting point for the prevention of MEs, it is 

necessary to identify them and determine the causes 
of their occurrence. In this context, the objective of 
this study was to identify the prevalence of medication 
errors in hospitalized pediatric patients, as well as their 
classification according to the stage of medication use 
when they occurred.

Methods

A literature search was performed in the PubMed/
Medline database of articles published from June 2009 
to May 2019, in English and Spanish, and with full-text 
access. The search was performed with the following 
Mesh terms: “Medication Errors” and “Pediatrics”, fil-
tering by studies in humans, in Spanish and English, 
published in the last 10 years. The inclusion criteria 
were articles that described in the title or abstract in-
formation on medication errors in hospitalized pedia-
tric patients. We excluded articles without any relation 
to the objectives of the review, without full-text access, 
studies of patients in simulated scenarios, and those 
that did not quantify the reported medication errors or 
did not allow calculating the prevalence of MEs.

The articles identified were reviewed indepen-
dently by three investigators, considering the STROBE 
guidelines for observational studies. The titles and abs-
tracts of all the identified publications were reviewed 
to decide their eligibility, then the selected articles were 
analyzed all together, and, by consensus, we defined 
their inclusion or not. Errors were classified according 
to the stage of drug use when they occurred, i.e., pres-
cription, medication orders review, administration, 
among others.

Results

192 bibliographic references were identified, 22 
were eligible for review and data extraction. Figure 
1 shows the process of selection and exclusion of the 
articles. On reviewing compliance by sections of the 
items suggested in the STROBE guidelines in the ar-
ticles included, we observed that in general 84% of 
the recommendations included in the “Title and Abs-
tract” section, 95% in the “Introduction”, 42% in the 
“Methods”, 50% in “Results”, and 73% in the “Discus-
sion” section were complied with. Less than 50% of the 
articles complied with the recommended methodolo-
gical aspects, reaching only 14% compliance regarding 
the control of potential sources of bias and the statisti-
cal methodology used to control confounding factors, 
and 36% compliance when describing the calculation 
of the sample size.

The selected studies reported a proportion of 
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errors between 1% and 58% of the medication indi-
cations evaluated. Of the 22 included articles, 9 (41%) 
described errors related only to prescribing7-15 (table 
1); 6 articles (27%) described errors related to pres-
cribing, administration and other processes16-21 (table 
2); 3 (14%) described errors related to prescribing and 
administration22-24 (table 3); 2 (9%) articles described 
errors related only to administration25,26; 1 (4%) article 
reported errors related to reconciliation27, and 1 (4%) 
described errors related to preparation and adminis-
tration28 (table 4).

Errors related to the prescribing process were the 
most prevalent, mainly related to prescribing incorrect 
doses. Most of the errors related to administration re-
ported the administration of incorrect medication, ad-
ministration by an incorrect route, incorrect concen-
tration, error in the preparation, and omitted doses. In 
the medication reconciliation, there were errors rela-
ted to the lack of prescription of necessary medication.

Discussion

The different studies included in the review allow 
us to identify the occurrence of medication errors in 
the pediatric population, as well as their classification 
according to the stage of medication use when they 

Figure 1. Selection and exclusion of the articles.

occurred. The results reported errors in prescribing, 
medication orders review, dispensing, preparation, 
administration, patient monitoring, reconciliation, 
and involved different health professionals such as the 
physician, pharmacist, nurse among others, suggesting 
vulnerability in the prevalence of these errors without 
differentiating actor or profession1.

The STROBE guidelines provide valuable recom-
mendations that help authors to report the results of 
their observational studies, editors and reviewers who 
consider publishing these papers, as well as readers 
who value such research29. The 22 articles included in 
the final review complied 100% with recommenda-
tions 2 and 18 of the “introduction” and “discussion” 
sections, respectively. These findings were expected 
since recommendation 2 refers to the scientific basis of 
the research and generally, all papers should know the 
basis for posing the question and what are the aspects 
that justify the work to be carried out. Jeeline et al. eva-
luated 80 cross-sectional studies published in an In-
dian journal, found that 100% complied with recom-
mendation 2 and 78 (98%) with the recommendation 
1830. None of the included studies complied with item 
12e which refers to the “sensitivity analyses”, similar to 
what Poorolajal et al. found in 60 evaluated papers31.

The calculation of the sample size was one of the 
items with lower compliance since in many of the 
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Table 1. Medication errors (ME) related to prescribing

Study type Date of 
publication

Coun-
try

Study time 
(month)

# medi-
cation 
orders 

% Me-
dication 
orders 

with ME

Total ME # ME
(%)

Type of ME Refe-
rence 

Cross-
sectional 

2015 USA 12 350 13 46 17   (37) - Other   (7)

22   (48) - Wrong dosage

7   (15) - Wrong frequency

Quasi- 
experimental

2012 Spain ND 2.228 0,72 16 16 (100) - Wrong dosage   (8)

Cross-
sectional

2009 USA ND 374 11 41 16   (39) - Wrong dosage   (9)

12   (29) - Wrong frequency

- Wrong route of administration

Cross-
sectional

2014 Ethio-
pia

1 384 58 223 70   (31) - Wrong dosage (13)

16     (7) - Wrong pharmaceutical form

10     (5) - Wrong frequency

4     (2) - Wrong drug

2     (1) - Wrong route of administration

121   (54) - Other

Cross-
sectional

2011 Spain 0,2 1.906 5 92 50   (54) - Wrong drug (10)

42   (46) - Wrong dosage

Case 
control-
study

2014 USA 2 1.361 15 201 201 (100) - ND (12)

Cross-
sectional

2015 USA 5 2.941 6 173 4     (2) - Wrong drug (14)

102   (60) - Wrong dosage

7     (4) - Wrong pharmaceutical form

5     (3) - Wrong route of administration

11     (6) - Wrong concentration

44   (25) - Wrong frequency

Cross-
sectional

2011 USA 27 360 34,72 125 125 (100) - Wrong dosage (15)

Cohort 
study

2011 Iran ND 7.137 29,61 2.113 2.113 (100) - ND (11)

ME: Medication errors; ND: No data.

studies included in the review, they used convenien-
ce sampling because they were studies of spontaneous 
reporting systems of MEs and cross-sectional studies 
that described the MEs detected in a specific period.

Although most of the studies included in the final 
review were from the United States (7 out of 22), there 
were studies from different countries such as France, 
Israel, Spain, England, among others, which shows 
that, as described by the WHO, medication errors are 
a global problem affecting the different health systems 
in the world, jeopardizing the quality of care and even 
compromising the lives of patients. This issue deserves 
special attention, especially in the pediatric population, 
considering that the prevalence has been reported to be 
3 times higher when compared with adult patients3,4.

The WHO reported that only in the United States, 

medication errors in the general population cause at 
least one death per day and damage in approximately 
1.3 million people per year4. The studies included in 
this review did not describe in detail data on mortali-
ty or outcome of MEs, they only reported the process 
when they occurred with their respective proportion. 
Regarding the above, it is necessary to carry out studies 
that allow a more precise estimation of the impact on 
patient safety as well as the additional costs generated 
by MEs in health systems and patient care.

The total proportion of MEs reported in the me-
dication orders evaluated in the different studies was 
variable, as was the study period. Additionally, it was 
found that the way of reporting and classifying the 
MEs was not homogeneous, observing that some stu-
dies described reports from the institutions’ patient 
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safety systems and others described data reported by 
pharmacists in the process of reviewing medication 
orders, which hinders the comparison between the 
results obtained. In this regard, Falconer et al carried 
out a review that described the numerous terms used 
to describe drug-related events, finding a lack of con-
sistency in definitions, classifications, and applications, 
including ambiguous words, lack of clarity, and con-
sensus in subclassifications. Finally, there is an urgent 
need for further international discussion and consen-
sus on this issue through the adoption of standard 
descriptors by professional groups, and regulatory and 
governmental organizations that promote quality im-
provement and patient safety32.

The prescription process was the one that gathered 
the largest number of studies that reported associated 
MEs, where the main cause was medication orders 
with incorrect doses. Dosing errors in the pediatric 
population occur mainly when making calculations 
in relation to the weight and/or body surface area of 
patients, as well as converting units in the prescription 
process (milliliters to drops, micrograms to grams, mi-
lliequivalents to milligrams)15. In addition, most of the 
drugs on the market have not been approved for use 
in pediatric patients, thus extrapolating the informa-
tion described for the adult population and sometimes 
there has been a lack of knowledge and experience of 
health personnel to care for this age group3,33. There-
fore, and according to the data from the above-men-
tioned studies, it is necessary to focus especially on the 
process of prescribing medications. It has been descri-
bed that the training and education of health person-
nel, as well as the standardization and implementation 
of medical management protocols, decrease the inci-
dence of MEs14.

Regarding the MEs in administration, incorrect 
concentration was the most frequent type of error 
associated with a lack of knowledge of the adequate 
concentrations for a safe administration and errors in 
calculating dilutions24. Calculation errors could also 
occur when fractioning doses, converting dosage units, 
as well as when estimating infusion rates. Other ad-
ministration-related MEs are improperly fractioning 
drugs with special pharmaceutical properties such as 
enteric-coated or extended-release tablets for enteral 
administration, as well as concomitant intravenous 
administration of incompatible drugs21,25,26.

Knowing the causes of medication errors, as well as 
the details of their distribution in the stages of medica-
tion use, allows sizing the error and targeting interven-
tions to improve the system and prevent the incidence 
of similar errors in the future. Learning more about 
MEs can improve the ability of health care professio-
nals to provide safer care to patients5.

Different recommendations to prevent MEs have 

been published by institutions working on patient safe-
ty, such as the American Hospital Association (AHA), 
the Institute for Healthcare Improvement (IHI), the 
Institute for Safe Medication Practices (ISMP), and the 
Joint Commission on Accreditation of Healthcare Or-
ganizations (JCAHO), among others34. Among these 
recommendations are the development and standar-
dization of medical prescriptions through the use of 
electronic medical records (EMR), which has reported 
a reduction of up to 40% of the MEs35; the incorpora-
tion of clinical decision support systems in the EMR, 
which in a hospital in the United States showed an 
86% reduction in severe MEs36; the use of intelligent 
intravenous infusion pumps, which has shown a signi-
ficant reduction in errors related to the calculation of 
infusion rates; the active involvement of pharmacists 
in the interdisciplinary patient care team, which has 
resulted in greater detection and reduction of prescrip-
tion errors through medication orders reviewof medi-
cation orders and monitoring of drug therapy; stan-
dardization of treatment protocols, mainly in special 
procedures; establishment of institutional policies and 
guidelines for the management of high-risk medica-
tions; use of bar code technology in the dispensing and 
administration of medications; standardization in the 
prescription and preparation of high-risk medications 
such as concentrated electrolytes, opioid and sedative 
drugs, benzodiazepines, inotropes; encouraging conti-
nuous and specific training of personnel in the safe and 
appropriate use of medications as well as in pediatric 
patient care; identifying and segregating in storage me-
dications with similar appearance and name that could 
be confused when dispensed and administered; control 
working conditions such as light, stress, workload, and 
interruptions; encourage collaboration and multidisci-
plinary assistance among the different groups involved 
in the use of medications, as well as educate and invol-
ve the patient and family members in the management 
of the disease and pharmacological treatment37.

The limitation of this study is that the search was 
restricted to the PubMed/Medline database and only 
used the terms “Medication Errors” and “Pediatrics”, 
hindering the identification of other studies containing 
data of interest obtained in Latin American countries; 
however, the information analyzed in this study allows 
us to provide relevant data on this problem in the pe-
diatric population.

Conclusions

This review allowed us to identify studies that re-
port different medication errors in the pediatric popu-
lation, as well as their distribution in the stages of me-
dication use. Most of the studies reported MEs related 
to prescription followed by MEs in administration.
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Knowing the proportion of MEs allows targeting 
interventions aimed at reducing their prevalence.

Spontaneous reporting systems are an important 
source of information on adverse events and medica-
tion errors in healthcare institutions. Therefore, their 
implementation and permanence should be encoura-
ged, aiming at designing programs and processes that 
consider the active participation of the personnel, as-
suming reporting as part of the healthcare tasks with a 

vision of continuous improvement, encouraging atti-
tudinal change, and working towards quality and safe 
patient care.
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