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Abstract

Objectives: Medication administration errors (MAEs)

are the most common and significant type of medication

errors worldwide. This study aims to assess the preva-

lence, types, and severity of MAEs. Furthermore, this

study attempts to determine the factors associated with

the occurrence of MAEs.

Method: This cross-sectional study was conducted over a

three-month interval in the internal medicine ward of a

tertiary teaching hospital in Jordan. During the study

period, 13 nurses were observed while they were prepar-

ing and administering medications using a direct

disguised observation method. All the recorded obser-

vations about the preparation and administration were

compared with the physician’s orders in the medications’

records to identify any possible MAEs.

Results: Having observed a total of 1,012 opportunities

for errors, 910 MAEs were identified. Among these 910

errors, adherence errors were found to be the most

frequent type (n ¼ 364, 35.9%), followed by incorrect

drug preparation (n ¼ 247, 24.4%). None of the MAEs

revealed any serious harm to patients or contributed to

prolonged hospitalization. Antimicrobial drugs (n ¼ 210,
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23.0%) was the most common class associated with

MAEs, followed by the class of cardiovascular (n ¼ 157,

17.2%) medicines. Results have shown that the occur-

rence of MAEs was significantly higher in the non-

intravenous medications in comparison to the intrave-

nous medications (p-value < 0.001).

Conclusion: While this study revealed a high rate of

MAEs, all the identified errors did not cause harm to the

patients. Continuous awareness and education campaigns

targeting the nurses about the importance of proper and

safe drug administration are highly recommended.

Keywords: Direct observation; Internal medicine; Jordan;

Medication administration errors; Tertiary hospital

� 2021 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Medication errors are regarded as a serious worldwide

problem in clinical practice.1 They are among the top 10
causes of death worldwide.2 They are also considered as one
of the most common causes of morbidity and mortality

found in hospitals.3 Medication errors are defined by the
National Coordinating Council for Medication Error
Reporting and Prevention (NCCMERP) as ‘any preventable
event that may cause or lead to inappropriate medication

use or patient harm while the medication is in the control of
the health care professional, patient, or consumer’.4 The
American Society of Health-System Pharmacists (ASHP)

classifies medication errors into the following main categories:
prescribing, transcribing, dispensing, administration, moni-
toring, and other medication errors.5

Medication administration errors (MAEs) are among
the most common and significant types of medication
errors.6,7 A systematic literature review showed MAEs

to have the highest prevalence, ranging from 14.3% to
70%, in comparison to the other types of errors
such as prescribing error (29.8e47.8%), dispensing error
(3e33.6%), and transcribing errors (10e51.8%).8 MAEs

are defined as ‘any deviation from a prescriber’s valid
prescription or the hospital’s policy about drug
administration, including failure to correctly record the

administration of a medication’.9 They occur as a result
of the failure in any of the six aspects of rightness related
to patients (the right medication, the right dose, the right

patient, the right route, the right time, and the right
documentation).10

On the one hand, nurses are the healthcare providers who
are responsible for administering drugs to patients in hos-

pital settings. They are always trying to minimize the
occurrence of MAEs by implementing the six aspects of
rightness pertaining to the safe administration of medica-

tion.11 Nevertheless, the possibility of committing errors
always exists. Unfortunately, when medication errors
occur, nurses may avoid admitting the occurrence of errors
because of the fear of consequences.12

On the other hand, pharmacists constitute the drug spe-
cialists who can perform effective clinical judgments per-
taining to the performance of medication processes to reduce

drug-related problems that can trigger harm. They have a
positive effect on the early detection of MAEs.13 This early
detection and prevention of MAEs could reduce patient

harm and healthcare costs.13

The maintenance of a safe environment is a high priority
in the healthcare system, within which the detection and
reporting of medication errors constitute crucial elements

when it comes to improving the quality of healthcare.1 In
Jordan, there have been a few studies conducted to assess
the incidence and severity of reported MAEs in Jordanian

Hospitals.14,15 Results of these studies show that there have
been a high incidence of medication errors in the hospital
wards.14,15 Thus, the aim of this study is to assess the

prevalence, types, and severity of MAEs found in the
internal medicine ward of a tertiary teaching hospital in
Jordan using a direct disguised observation method.

Materials and Methods

Study design and clinical setting

This cross-sectional study was conducted between

October and December 2020 to evaluate the prevalence,
types, and severity of MAEs found among the internal-
medicine patients admitted to Jordan University Hospital

(JUH), one of the largest tertiary teaching hospitals in
Amman, Jordan. The internal-medicine ward of the hospital
has 53 beds, which are distributed equally between the male

and female sections. The ward has a medication preparation
room, a pharmacy, and a nurse area.

When it comes to the drug distribution policy at JUH, the

medication sheets are hand-written by physicians. They
include information about the drug name, dose, frequency,
and route of administration. In the morning shift of each
day, nurses collect all the medication sheets and transfer

them to the pharmacy located in the same ward. Within the
pharmacy, the prescribed medications’ details are entered by
the pharmacist in the hospital system, and each medication is

dispensed individually inside a see-through plastic bag and
provided with a label that contains information about the
date, patient name, drug name, drug dose, dosage form, and

quantity dispensed. Following this, the nurse double-checks
the dispensed medications for each patient. In this proced-
ure, all the prescribed medications are prepared for the next
24 hours. Finally, at the time of drug administration, the

nurses prepare, mix, compound, and administer the medi-
cations in accordance to the patients’ medication sheets.

Data collection process

The disguised researcher has a PharmD degree and holds
a master’s in pharmaceutical sciences. She is skilled enough

to know or pick up on the errors using a criteria sheet meant
for assessing errors.

http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1: Sociodemographic characteristics of the observed

nurses (n [ 13).

Parameter Mean (SD) n (%)

Age (years) 36.5 (3.9)

Gender

� Female 3 (23.1%)

� Male 10 (76.9%)

Educational level

� Bachelor 11 (84.6%)

� Masters 2 (15.4%)

Marital status

� Married 10 (76.9%)

� Single 2 (15.4%)

� Other 1 (7.7%)

Number of shifts per month

� � 15 1 (7.7%)

� 16-20 1 (7.7%)

� 21-25 9 (69.2%)

� More than 25 2 (15.4%)

Monthly income in Jordanian Dinar (JD)

� 251-500 1 (7.7%)

� 501-750 8 (61.5%)

� 751-1000 4 (30.8%)

Working experience (years) 13.0 (5.1)

JD ¼ 0.72 US$.
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In this study, the researcher used the direct disguised
observation method to collect information about the actual

drug preparation and administration. She pretended to be a
pharmacy student who wanted to acquire some training
about the drug administration techniques. This disguised

method is considered to be the most efficient and effective
way for detecting MAEs, which has been used in several
prior studies.3,6,9,16 It has the advantage of allowing the

researchers to detect the real and actual errors performed
by nurses without any Hawthorne effect.17

During the observation, all the prescribed information
was collected from medical records using a structured

checklist. The following steps were observed and recorded
for each drug using the predefined checklist, which includes
information about the dose calculation, dosage formulation,

route of administration, administration time, administration
to the patient, documentation in medication record, and for
intravenous (IV) drugs, the type and volume of diluent used,

rate of administration, and normal saline flushing. To ensure
the complete observation of the drug administration pro-
cedure, the researcher observed only one nurse in each of the
observational rounds. The nurses were selected using con-

venience sample techniques.

Identification of administration errors

All the recorded observations were compared with the
physician’s orders in the medication record to identify any
preparation and administration errors. As per the predefined

criteria of medication errors, any deviation in the prepared/
administered medication from the prescribed order was
considered a MAE.

Medication administration errors were classified as fol-
lows18: 1) wrong medication - when administering a different
drug from the oneprescribed; 2) incorrect dose -when the dose

is given beyond�10%of the prescribed dose; 3)wrong patient
- when the drug is administered to another patient; 4) incorrect
time - when the dose is not givenwithin the predefined interval
(�30 minutes); 5) incorrect drug preparation - when the drug

is incorrectly formulated or manipulated before dispensing; 6)
incorrect administration technique - when the drug is
administrated using different routes or at different rates; 7)

omission error - defined as a dose that should be
administered, but was not; 8) lack of documentation in the
medication sheet; and 9) adherence errors - defined as the

lack of verification when a drug was administered by the
patient. Finally, the detected errors were classified based on
their severity in accordance to the NCCMERP index of
medication errors severity.4 The severity of the identified

errors was categorized by two independent clinical
pharmacists to ensure consistency in the classification
process. Moreover, in this study, the observer intervenes to

resolve MAEs only when those errors are severe.

Nurses related information

During the observational period, the nurses were not
informed about the study’s aim to overcome the Hawthorne
effect. However, the researcher only recorded the names of

the observed nurses. Then, by the end of the study period
(post-observation), the observed nursing staff provided a full
explanation about the real aim and method of the research,
and why the concealment was necessary. Later, information

about the age, gender, educational level, marital status,
number of shifts per month, monthly income, and working
experience were collected from each of the nurses. However,

the nurses had the opportunity to not include their data in
the analysis if they did not agree with the study.

Outcome measured

The main outcome measured in this study was the MAE
rate. MAE rate is calculated by dividing the number of actual
errors by the total number of opportunities of errors and

multiplying that sum with 100. Total Opportunity for Errors
includes any dose that is ordered within the medication sheet.

Statistical analysis

All the collected data were coded, entered, and analysed
using the Statistical Package for Social Sciences (SPSS)

version 22. The descriptive analysis was conducted using the
mean and standard deviation (SD) of the continuous vari-
ables and the percentages of categorical variables. The

checking for normality was carried out using the Shapiroe
Wilk test, with a P-value > 0.05 indicating normally distrib-
uted continuous variables. Pearson Chi-square test was used

to evaluate the factors associated with administration errors.
For all the statistical analyses, all the tests were two-tailed and
a P-value � 0.05 was considered statistically significant.

Results

A total of 13 nurses were observed over an interval of

three months (31 observational days). The nurses’ average
age was 36.5 years (SD ¼ 3.9). Male nurses represented
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Figure 1: Distributions of the opportunity of errors based on the number of medication administration errors (n ¼ 1012).

Table 2: Frequency and examples of the different types of medication administration errors per opportunity of errors (n [ 1012).

Error type Description of example Frequency Error rate (%)

Wrong Dose Levofloxacin 750 mg, nurse roughly

threw half of drug solution bag (500mg/

100 ml) into the sink.

18 1.78

Wrong Time Allopurinol 300 mg was administered at

3e4 PM instead of 8 AM.

84 8.3

Wrong Route Heparin was given (subcutaneous) SQ

instead of IV.

1 0.01

The drug is not given A lactulose enema was not given to the

patient to treat constipation associated

with morphine use.

7 0.7

Incorrect drug preparation 247 24.4

� Errors in Preparation Bisoprolol 5 mg, nurse broke the tablet

by his nails.

148 14.6

� Wrong IV mixture Vancomycin diluted with NS instead of

SWFI.

30 2.96

� Wrong IV volume Micafungin 100 mg reconstituted in

10 ml NS then diluted it in 100 ml NS.

69 6.8

The incorrect technique of

administration

188 18.6

� Wrong Administration technique The prefilled syringe of Enoxaparin was

administered to the patient while the

injection site was not swabbed with

alcohol.

84 8.3

� Wrong intravenous rate
Vancomycin 1250 mg constituted with

10 ml NS (instead of 20 ml SWFI) and

then diluted in 100 ml NS instead of

200 ml, rate of administration ¼ 30 min

instead of 60 min

114 11.3

No documentation Pethidine given but not documented 1 0.01

Adherence error Ticagrelor tablet was left on the patient’s

bedside while he was sleeping, and the

nurse did not verify whether the

medication was taken or not.

364 35.97

Total 910 89.9

SWFI: sterile water for injection.
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Table 3: Classification of medication administration errors by severity according to NCCMERP index (n [ 910).

Category Degree of error Definition Frequency %

A No error Circumstances or events that have the capacity to cause error 627 68.9

B Error but no harm An error occurred but the error did not reach the patient 23 2.5

C Error but no harm An error occurred that reached the patient but did not cause

patient harm

123 13.5

D Error but no harm An error occurred that reached the patient and required

monitoring to confirm that it resulted in no harm to the patient

and/or required intervention to preclude harm

137 15.0

E Error, harm An error occurred that may have contributed to or resulted in

temporary harm to the patient and required intervention

0 0

F Error, harm An error occurred that may have contributed to or resulted in

temporary harm to the patient and required initial or prolonged

intervention

0 0

G Error, harm An error occurred that may have contributed to or resulted in

permanent harm to the patient

0 0

H Error, harm An error occurred that required intervention necessary to sustain

life

0 0

I Error, death An error occurred that may have contributed to or resulted in the

patient’s death.

0 0
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Figure 2: Percentage of drug classes associated with the medication administration errors (n ¼ 910).

Table 4: Factors associated with medication administration errors (n [ 910).

Factors Occurrence of errors P valuea

Yes n (%) No n (%)

Working shift

� Morning shifts 185 (25.8) 70 (23.7) 0.490

� Evening shifts 532 (74.2) 225 (76.3)

Days of administration

� weekdays 512 (71.4) 205 (69.5) 0.542

� weekends 205 (28.6) 90 (30.5)

Route of administration

� Intravenous 251 (35.0) 164 (55.6) <0.001b

� Non- Intravenous 466 (65.0) 131 (44.4)

Nurses’ gender

� Male 328 (45.7) 135 (45.8) 0.996

� Female
389 (54.3)

160 (54.2)

a Pearson Chi square test, Significant at 0.05 significance level.
b Significance at 0.05 significance level.
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76.9% (n ¼ 10) of the total observed nurses. A majority of
the nurses had a bachelor’s degree (n ¼ 11, 84.6%), and

around three-quarters of the nurses were married (n ¼ 10,
76.9%). Most of the nurses had 21-25 working shifts per
month (n ¼ 9, 69.2%). Further, around 61% of the nurses

(n ¼ 8, 61.5%) attained 501e750 JD per month. The nurses’
work experience on an average was 13 years (SD ¼ 5.1). In
addition, the nurses were responsible for handling 9.0 pa-

tients (SD ¼ 3.3) per round on an average. The Socio-
demographic characteristics of the observed nurses are
detailed in Table 1.

During the study period, a total of 1,012 opportunities of

errors were observed. During the observation, 910 MAEs
were identified. Of the 1012 opportunities of errors, 558
(55.1%) of the administration processes had one MAE, 130

(12.8%) of the administration processes had two MAEs, 24
(2.4%) of the administration processes had three MAEs, and
five administration processes (0.5%) had four identified

MAEs (Figure 1).
The total MAE rate was 89.9%. The adherence errors

were the most frequent type (n ¼ 364, 35.97%), which were
followed by incorrect drug preparation (n ¼ 247, 24.4%).

The percentage and example of each of the types of MAEs
are presented in Table 2.

The medication administration errors were classified in

accordance to the NCCMERP severity index (Table 3).
None of the MAEs revealed serious harm to the patients or
contributed to prolonged hospitalization or death. Of the

total MAEs, 137 (15%) of the errors were categorized as
category D, which required monitoring to ensure that they
resulted in no harm.

With regard to the classes of medications involved in
MAEs (Figure 2), antimicrobials (n ¼ 210, 23.0%) recorded
the most frequent MAEs, followed by the cardiovascular
(n ¼ 157, 17.2%) and anticoagulant medications (n ¼ 133,

14.6%).
Finally, the Pearson chi-square test was conducted to

assess the factors associated with MAEs (Table 4). Results

have shown that the occurrence of MAEs was significantly
higher in non-intravenous medications in comparison to
intravenous medications (P-value < 0.001), while no signifi-

cant differences were found with regard to the work shift,
day of administration, and nurses’ gender (P-value > 0.05).

Discussion

This study is the first study in Jordan to have focused on
the identification of MAEs in the internal medicine ward

using the direct disguised observation method. There were
910 identified MAEs, which were considered relatively high
in comparison to the previous similar studies that found the

error rates to range from 9.8 to 49%.6,19e22 The reason
behind the high error rate in our study is the massive
workload on nurses during the COVID-19 period due to
the shortages in the working staff. This claim is supported in

the literature, which correlated high nurses’ workload with
the high frequency of MAEs.20

The most common type of MAEs found in this study was

adherence errors (n ¼ 354, 35.9%), wherein, most of the
nurses left the medications at patients’ bedside without
ensuring that they took them. Unfortunately, this could be
related to the nurses’ heavy workload and lack of stan-

dardized procedures in medication administration. This was
inconsistent with the findings of other studies, where wrong
time was the most common type of MAEs.6,23 It is worth

noting that this is the case for all medications except
opioids; the nurses in the ward made sure that every
patient took his/her opioid medication. Opioids are

considered narcotics, requiring two nurses to sign on the
medication sheet at the time of administration. Also, the
narcotics regulations in Jordan are very strict and firm.
Violation of these rules may lead to legal actions or even

several years in prison.
The most common class of medication associated with

MAEs was antimicrobials (23.0%), followed by cardiovas-

cular medications (17.2%) and anticoagulants (14.6%). To
compare our study with the study of Berdot et al., they found
cardiovascular drugs (28.3%) to be the most common

medication class associated with MAEs.16

All the observed MAEs were classified in accordance to
the NCCMERP index for medication error severity, and all
of them did not cause any patient harm or prolonged hos-

pitalization. This finding is similar to a previous study that
found none of the MAEs to be considered potentially
harmful or to prolong patients’ hospitalization.24 In our

study, a majority of the errors were classified in category
A, as in the cases of adherence errors and lack of aseptic
techniques, in which they can be recognized as the

circumstances that cause errors. Additionally, 137 errors
(15%) were categorized as belonging to the D class, as in
the case of the administration of some of the antibiotics.

The fast rate of IV administration could result in
anaphylactic body reaction or seizures. Results from the
literature varied when it comes to the severity of MAEs,
while Kumar et al. (2011) reported a majority of MAEs as

belonging to category C,25 Sacks et al. reported 91% of
MAEs as being non-harmful (belonging to the Categories
A, B, C, and D).26

In general, incorrect drug preparation included errors in
preparations, wrong intravenous mixture, and volume. Er-
rors in preparations included cases where neither the hands

were washed, nor the gloves were worn. In addition, the
ampoules of IV drugs were not swapped with alcohol before
breaking. These findings were similar to the errors reported

by Ong et al.27 While the errors during IV preparation
occurred mainly because of the drugs being reconstituted
and diluted with normal saline, there was a documented
shortage in SWFI availability in the ward, in addition to

the lack of aseptic techniques. These findings were in
alignment with the findings of Al Khawaldeh and Wazaify,
which reported the lack of the use of aseptic technique

during medication preparation.14 The administration
process with wrong dose errors was primarily because of
the doses of medications not being measured accurately.

The omission errors were identified with suppositories,
enemas, or drug suspensions.

An analysis of the potential factors affecting the occur-
rence of MAEs revealed that time differences (weekends,

weekdays, morning, evenings) did not significantly
contribute to MAEs. This was inconsistent with the results
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reported by other studies that stated time difference to be
significantly associated withMAEs.27,28 Non-IVmedications

were significantly associated with higher error occurrence in
comparison to IV medications throughout the study. This
was in agreement with the findings of Chau et al. as the route

of administration was significantly associated with MAEs.28

As a result of this study, we started preparing a guideline on
the correct administration technique to be used in a hospital

ward, which includes the correct way to administer oral, IV,
SQ, intramuscular (I.M), and rectal drugs, as well as the
proper constitution and dilution of the most commonly
administered drugs in the ward.

One of the main limitations of this study is that it was
only conducted in one ward, and thus, it may not be
representative of all the departments of the hospital. The

disadvantages of the direct observational method are that
it is very exhausting, time-consuming, and costly, requiring
the full-time observation of the drug administration

rounds.

Conclusion

This study found there to be a high rate of MAEs iden-
tified through the direct and disguised observation methods.
Adherence errors were the most common type of MAEs,

followed by incorrect drug preparation and incorrect
administration technique. The occurrence of these errors
may be related to heavy workload and lack of standardized

procedures for medication administration.

Recommendations

A continuous education program about the correct
and safe drug administration is highly recommended to
effectively reduce the incidence of MAEs. In addition,

pharmacists should take their responsibilities to ensure
safe medication use within the hospital via appropriate
selection, dispensing, preparation, and administration of

medications. Future studies should focus on the effect of
increasing nurses’ awareness in reducing MAEs as well as
the contribution of clinical pharmacists in preventing
such errors.
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