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: ABSTRACT

R e R Background: Medical errors are one of the most common threats to patient safety. Medication
| ) errors have several consequences, including the increase in patients’ mortality, length of stay,
and healthcare costs.

Objectives: This study was conducted in Food and Drug Deputy of Mazandaran University
of Medical Sciences (MAZUMS) to evaluate medication errors.

Article info: * Methods: This study was conducted by the Food and Drug Deputy of Mazandaran University
Received: 22 Jan 2020 : onmedication errors reported and received from affiliated hospitals during 2015-2018.

A ted: 26 Feb 2020 .
B ¢ The analysis was performed based on the cause of the error, the frequency of the drugs, routs

of administration, and the type.

Results: Out of 3033 reported cases, the results of data analysis indicated that the highest
percentage of these errors was related to antibiotics (22.84%).

According to the results, the most common type of error belonged to the incorrect drug
(44.18%), incorrect dose (25.65%), and drug omission (16.68%). The most common cause
of the errors was related to neglect and insufficient care by the medical team (38.24%) and no
or incorrect mention of the details of prescribed medications (in Kardex, HIS, etc.) by nurses

(14.96%).
Keywords: ' Conclusion: Regular in-hospital training for medical staff focused on teaching the standards
Medication errors, Patient :  required for the administration and use of various medications, and identification of common
safety, Reporting error, . medication errors can prepare guidelines to reduce these errors in hospitals. Besides, providing
Health care systems, Drug . measures such as electronic prescription and medication systems based on a unit-dose drug
administration ¢ ditribution system can also help reduce medication errors.
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1. Introduction

atient safety and quality of care for in-
patients are important in providing hos-
pital services and must be considered
by health care providers as one of the
top priorities [1]. The World Health Or-
ganization (WHO) announced the third
global patient safety challenge as “medi-
cation without harm” in 2017.

Medication errors are a leading cause of injury and
avoidable harm in health care systems and globally
generating costs around 42 billion US dollars annually.
In February 2018, the report of the prevalence and bur-
den of medication errors in England was published in
response to the WHO challenge, estimating that 237
million medication errors at all stages of the medication
process occur in England per year [2, 3]. Medical errors
are one of the most common threats to patient’s safety.
About 1 out of 10 patients was harmed during hospital-
ization due to medical errors, 7% of them will end in a
lethal outcome. The incidence of harm due to medical
errors had increased from the eighth cause of death in
1999 to the third cause in 2008 [4].

Investigating the underlying causes of medication er-
rors in hospitals and providing appropriate solutions can
prevent or reduce the incidence of such errors. Medica-
tion errors can occur at various stages of the treatment
process, including prescribing medications, transcribing
the prescribed medications, providing and distributing
medications to the hospital, and delivering the medica-
tion to the patient by the nurse [5, 6].

Medication errors have several contributing factors.
Today, 10 laws are emphasized to reduce the incidence
of medication error: right patient, right drug, right dos-
age, right time, right route, right to refuse (patient and
nurse), right knowledge, right questions or challenges,
right advice, and right response or outcome [7].

Medication errors have several consequences, includ-
ing the increase in patient mortality, length of stay, and
healthcare costs. Such errors result in the loss of trust
and, consequently, patients’ dissatisfaction with health
care systems [1, 8, 9]. In Iran, few studies have been
conducted on the type of medication errors, their extent,
causes, and consequences. Given the lack of organized
supervision and coherent and comprehensive research
projects in this area, medication errors are expected to
be much higher than what was reported [9, 10]. In recent
years, medication error has justly received considerable
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attention, as it causes substantial mortality, morbidity,
and extra healthcare costs [11].

Considering the different definitions of medication er-
rors and error measurement tools, the type of error re-
porting system may vary in different countries and even
in one country, which can have a significant impact on
the reported outcome [12]. Among the most important
barriers to reporting medication errors are legal issues in
reporting, receiving negative feedback from managers,
and focusing on the offender without considering other
factors contributing to the error [13].

Given the importance of reducing medication errors in
patient safety as one of the key indicators of health ser-
vice quality control, this study was conducted by Food
and Drug Deputy of Mazandaran University of Medi-
cal Sciences (MAZUMS), Mazandaran Province, Iran,
on medication errors reported and received from affili-
ated hospitals during 2015-2018 to maintain the patient’s
health and safety by identifying the possible causes of
errors and presenting effective and appropriate strategies
to reduce these errors in these hospitals.

2. Materials and Methods

This is a retrospective cross-sectional study conducted
after collecting medication error reports sent from the
hospitals affiliated to MAZUMS during 2015-2018. The
Medication Error Registration Form was designed by the
Food and Drug Deputy and it collects the patient’s demo-
graphic characteristics, incident information, drug infor-
mation, person or persons involved in the error, type of er-
ror, cause of error, error description, post-error measures,
and a reporting section. The form was sent to all affiliated
hospitals and after completing the forms, they sent it back
to Food and Drug Deputy each season. After collecting
data, they were analyzed in SPSS v. 21 and Office Excel
applications. In the end, the frequency and percentage of
variables related to medication errors were extracted.

3. Results

From 2015 to 2018, the Food and Drug Deputy in Ma-
zandaran received 3033 medication errors. Most of these
errors (70.55%) were committed by nurses followed by
personnel working in pharmacy/pharmaceutical ware-
house (14.93%), other medical staff (7.12%), physicians
(5.40%), midwives (0.8%), residents (0.62%), patient or
patient companions (0.23%), and pharmacists (0.13%).
In 6 cases (0.19%), unfortunately, the individual or per-
sons involved in the error have not been mentioned. The
results of data analysis indicated that the highest percent-
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Table 1. Frequency distribution of different types of medication errors

Type of Medication Error No. (%)
Incorrect drug 1340 (44.18)
Wrong dosage form 111 (3.66)
Wrong route 86 (2.84
Improper injection speed 35 (1.15)
Wrong time 17 (0.56)
Drug omission 506 (16.68)
Incorrect dose 778 (25.65)
Wrong patient 70(2.31)
Wrong medical orders 34(1.12)
Taking expired drugs 17 (0.56)
Unknown 39(1.29)
Total 100 (3033)

age of these errors was related to antibiotics (22.84%),
Cardiovascular Agents (8.74%); Large Volume Parenter-
als (LVPs) (7.55%), corticosteroids (4.31%), pantopras
zole (2.86%), insulin and heparin (both 2.70%), aspirin
(2.53%), acetaminophen (2.17%), ranitidine (2.04%),
and furosemide (1.98%). A high percentage of the re-
ported medication errors for antibiotics was related to
cephalosporins (45.45%). Among the routes of admin-
istration, the most frequent medication error was related
to the injectable drugs (64.59%) followed by oral drug
administration (24.82%).

Table 1 presents the results based on the type of medi-
cation error. As can be seen, the most frequent type of
error was related to incorrect medication (44.18%) fol-
lowed by an incorrect dose (25.65%), and drug omission
(16.68%). Regarding the incorrect dose type, 51.67% of
errors were related to high-dose medication use and 32%
to low-dose medication use. In 16.32% of cases, incor-
rect dose level (high/low) had not been mentioned.

The results reported that the most common causes of
medication error were neglect and insufficient care by
the medical team (38.24%), followed by no or incor-
rect mention of the details of prescribed medications (in
Kardex, HIS, etc.) by nurses (14.96 %), the similarity
of the drugs’ pronunciation/written form/appearance
(11.36 %), and fatigue/sleeplessness/excessive work-
load (10.20%) (Table 2). Since in some cases more than
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one cause of medication error had been reported, the
total frequency of errors reported in Table 2 is greater
(n=3196) than the total number of actual reports.

4. Discussion

A total of 3033 medication errors were reported to
the Food and Drug Deputy of MAZUMS from 2015 to
2018. The actual number of medication errors that have
occurred over these years was definitely higher than the
reported number. In a study conducted in selected hos-
pitals of Iran University of Medical Sciences in Tehran,
Iran, the average number of medication errors commit-
ted by nurses in Internal Medicine, Surgery, Orthope-
dics, and Gynecology departments during three months
was 19.5 errors per nurse [1].

In Iran, few studies have been conducted on the type of
medication errors, their extent, causes, and consequences
[9]. Reasons for not achieving the global standard can in-
clude unawareness of the reporting plan, shortage of hu-
man resources in the health service delivery system, no
strict oversight of the pharmaceutical process, fear of legal
and ethical issues in reporting, receiving negative feed-
back from managers, and focusing on the offender without
considering other factors contributing to the error [1, 13].

The first reports of medication errors were made in
1940 and they drew attention [14]. Since 1991, many
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Table 2. Frequency distribution of causes of medication errors
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Cause of Medication Error No. (%)
Poor knowledge and experience of the medical team 276 8.64
Neglect and insufficient care by the medical team 1222 (38.24)
Failure to keep the drug in the right place/Wrong drug-shelf arrangement 216 (6.76)
Fatigue/Sleeplessness/Excessive workload 326 (10.20)
Inappropriate environmental conditions (high noise, poor light, repeated accidents, etc.) 126 (3.94)
The similarity of the drugs’ pronunciation/written form/appearance 363 (11.36)
Unusual and unreadable prescription or handwriting by a physician 126 (3.94)
Inadequate monitoring of patient 44 (1.38)
No or incorrect mention of the details of prescribed medications (in Kardex, HIS, etc.) by 468 (14.96)
nurses
Wrong dilution 19 (0.56)
Total 3196 (100)

studies have attempted to quantify iatrogenic errors, in-
cluding medication errors, in the USA. All studies have
found a substantial amount of injury to patients from
medical management [15]. Medication errors are con-
sidered a threat to patient safety. In 2002, one-fifth of
US lawsuits and complaints were related to medication
errors [12].

In our study, the most frequent type of error was re-
lated to incorrect medication (44.18%) followed by an
incorrect dose (25.65%) and drug omission (16.68%).
Moreover, the most common cause of medication error
was neglect and insufficient care by the medical team
(38.24%) followed by no or incorrect mention of the
details of prescribed medications (in Kardex, HIS, etc.)
by nurses (14.96%), the similarity of the drugs’ pronun-
ciation/written form/appearance (11.36%), and fatigue/
sleeplessness/excessive workload (10.20%). In a study
conducted at the Anesthesiology Department of the Bos-
ton Pediatric Hospital from January 2008 to June 2016,
the most frequent medication errors were incorrect dose
(55%) and incorrect medication (28%) [16].

Kohestani et al. [17] also reported the incorrect dose
(22.03%) and incorrect medication (20.33%) as the most
frequently observed errors among nursing students. In
the study of Fahimi et al. [18], the most common type
of medication error was drug omission (52%). Further-
more, the most common causes of medication errors re-
ported in other studies are fatigue due to high workload
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[14] and inappropriate environmental conditions (high
noise, low light, and inappropriate temperature) [19].

In our study, the most common drugs causing medi-
cation error were antibiotics (22.84%), Large-Volume
Parenterals (LVPs) (7.55%), corticosteroids (4.31%),
pantoprazole (2.86%), insulin and heparin (both 2.70%),
aspirin (2.53%), acetaminophen (2.17%), ranitidine
(2.04%), and furosemide (1.98%). In other words, an-
tibiotics (22.84%), cardiovascular drugs (8.73%), large-
volume parenterals (LVPs) (7.55%), corticosteroids
(4.31%), anticoagulant drugs (4.51%), proton pump in-
hibitor drugs (PPIs) (2.86%) and H2 receptor blockers
(2.86%).

In a study conducted in a hospital in India, out of 200
patients, 40 patients suffered from medication errors.
Also, the majority of the medication errors were ob-
served with drug class of antibiotics (22.5%) and bron-
chodilators (22.5%). Omission error was the most fre-
quently observed medication errors (77.5%) [20].

In another study conducted in England and Wales,
the most common error category was omitted medicine
or ingredient (31.4%, n=72); the most common drug
groups were cardiovascular (20.1%) and nervous system

(10.0%) [2].
Another study showed that the prevalence of incorrect

medication error was 36.9%-51% and the prevalence of
prescribing omissions was 36.9%-44.6%. Moreover, the

PBR



http://pbr.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
http://pbr.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://iphco.com/default.aspx?pid=+%u0645%u0637%u0627%u0644%u0628+%u0639%u0644%u0645%u06cc+-+%u062f%u0627%u0631%u0648%u06cc%u06cc-+%u067e%u0632%u0634%u06a9%u06cc&NewsID=2446868b-a14a-46f9-8290-bf07d93db1cb&Type=2
https://iphco.com/default.aspx?pid=+%u0645%u0637%u0627%u0644%u0628+%u0639%u0644%u0645%u06cc+-+%u062f%u0627%u0631%u0648%u06cc%u06cc-+%u067e%u0632%u0634%u06a9%u06cc&NewsID=2446868b-a14a-46f9-8290-bf07d93db1cb&Type=2

PBR

Pharmaceutical & Biomedical Research

most common incorrect drug was proton-pump inhibi-
tors, and the most common omission drug was vitamin
D3 supplement [21].

Another $tudy conducted from 2011 to 2014 in the
southwestern United States examined the admitted pa-
tients. The most common drug class associated with
medication errors was cardiovascular drugs (24.7%).
Antimicrobials were the second most common drug
class associated with errors (19.1%) and vancomycin
was the most common antimicrobial that caused errors
in this category (6.1%) [22].

In our study, most medication errors (70.55%) had been
committed by nurses followed by personnel working in
pharmacy/pharmaceutical warehouses (14.93%). Since
giving medicine is probably one of the most important
duties of nurses, it is one of the key criteria for nurses’
competence, which nowadays has become more difficult
and complex due to the variety of available medications
[1]. On average, 40% of nurses spend time in the hospital
giving medication to patients, and 42% of them make
medication errors at least once during the medication
process [23].

In a 6-month study at medical centers, 130 medication
errors (39%) were due to incorrect prescription, 40 er-
rors (12%) in transcribing the prescribed medications,
38 errors (11%) because of the problems in medication
distribution at the pharmacy, and 126 cases (38%) in giv-
ing medication by nurses. In other words, 164 cases of
errors (49%) were committed during medication distri-
bution and delivery stages [24].

The results of our study indicated that, among the
routes of administration, the most frequent errors were
related to injectable drugs (64.59%) followed by oral
drug administration (24.82%). Obviously, avoiding un-
necessary use of injectable drugs can greatly reduce the
incidence of medication errors and side effects.

5. Conclusions

Overall, the number of medication errors reported by
affiliated hospitals appears to be less than the actual rate.
Hence, some measures should be taken to allow report-
ing of errors without any fear or concern. Awareness
about factors affecting medication errors and identifying
and eliminating the risks of medication errors in hospital
wards can reduce medication errors. Regular in-hospital
training for physicians, nurses, pharmacists, and other
medical staff focused on teaching the standards required
for the administration and use of various medications, es-

PBR

September 2020. Volume 6. Number 3

pecially drugs that are more likely to cause an error (e.g.
high-risk medications, antibiotics, cardiovascular drugs,
etc.), defining the medication error, and the reporting the
error can be helpful. Also, the identification of common
medication errors can provide guidelines to reduce these
errors in hospitals and use them in the wards. Besides,
to reduce medication errors, it is possible to design ap-
propriate measures including re-checking medication
orders, calculating high-risk medications, and increase
the focus. Providing tools such as the electronic prescrip-
tion and medication systems based on a unit-dose (unit-
of-use) drug distribution system can also help to reduce
medication errors.
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