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Abstract 

Background:  Medicationerrors are categorized among the most common medical errors that may lead to irrepara‑
ble damages to patients and impose huge costs on the health system. A correct understanding of the prevalence of 
medication errors and the factors affecting their occurrence is indispensable to prevent such errors. The purpose of 
this study was to investigate the prevalence and types of medication errors among nurses in a hospital in northeast‑
ern Iran.

Methods:  The present descriptive-analytical research was conducted on 147 medical records of patients admitted 
to the Department of Internal Medicine at a hospital in northeastern Iran in 2019, selected by systematic sampling. 
The data were collected through a researcher-made checklist containing the demographic profiles of the nurses, the 
number of doctor’s orders, the number of medication errors and the type of medication error, and were finally ana‑
lyzed using STATA version 11 software at a significance level of 0.05.

Results:  Based on the findings of this study, the mean prevalence of medication error per each medical case was 
2.42. Giving non-prescription medicine (47.8%) was the highest and using the wrong form of the drug (3.9%) was the 
lowest medication error. In addition, there was no statistically significant relationship between medication error and 
the age, gender and marital status of nurses (p > 0.05), while the prevalence of medication error in corporate nurses 
was 1.76 times higher than that of nurses with permanent employment status (IRR = 1.76, p = 0.009). The prevalence 
of medication error in the morning shift (IRR = 0.65, p = 0.001) and evening shift (IRR = 0.69, p = 0.011) was signifi‑
cantly lower than that in the night shift.

Conclusion:  Estimating the prevalence and types of medication errors and identified risk factors allows for more 
targeted interventions. According to the findings of the study, training nurses, adopting an evidence-based care 
approach and creating interaction and coordination between nurses and pharmacists in the hospital can play an 
effective role in reducing the medication error of nurses. However, further research is needed to evaluate the effec‑
tiveness of interventions to reduce the prevalence of medication errors.
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Introduction
Medication error is one of the basic problems of health 
systems all over the world, which can be a serious threat 
to the safety of patients [1, 2]. Medication errors can lead 
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to unpleasant consequences such as prolonged hospitali-
zation, increased treatment costs and even death [3]. The 
results of a survey conducted in 2018 in the UK found 
that more than 2 million people are affected by the com-
plications of medication error every year, and give rise to 
death almost 100 thousand people [4]. Medication error 
is the third leading cause of death in America [5]. In addi-
tion to weakening patients’ trust in medical services and 
the health care system, medication errors can impose 
huge costs on the health sector [6]. The findings of a pre-
vious study reported that the cost imposed per medica-
tion error ranges from €2.58 to €111 727.08 [7].

Medication error refers to any malpractice in the 
medication process (prescribing, preparing and giv-
ing medication to the patient), regardless of whether it 
has side effects for the patient or not, which can occur 
at any stage of the drug therapy cycle from prescription, 
transcription, distribution to drug administration [7]. 
However, previous studies have shown that most errors 
occur when the medication is delivered to the patient [8]. 
Doctors’ prescriptions, nurses’ implementation of drug 
orders, pharmacists’ reading of prescriptions in phar-
macies, and sometimes patients themselves and their 
families play a role in medication errors [9]. In addition, 
medication errors are more common in hospitals when 
implementing medication orders [10]. Such evidence 
suggests that all health care professionals, including phy-
sicians, nurses, and pharmacists, are involved in such 
errors. However, a review study in Iran documented that 
the highest prevalence of medication errors was among 
nurses and nursing students [11]. This is because nurses 
mostly implement drug orders and drug therapy is the 
most common treatment and care intervention per-
formed by nurses [12]. Many factors are implicated in 
such events, including high workload and overtime [13]. 
Nurses themselves believe that the main causes of medi-
cation error can be the use of abbreviations instead of 
the full names of drugs, similarity in the names of drugs, 
carelessness of nurses, high work pressure and workload 
especially in emergency situations, low drug information 
and weakness in continuous education [3].

Some studies have examined the medication errors in 
Iran. For instance, a recent systematic and meta-anal-
ysis study on 8 studies reported that the overall medi-
cation error’s prevalence among nursing students was 
39.68% and the prevalence of lack of reporting medica-
tion errors was 48.60% [14]. Likewise, another systematic 
review on 40 eligible articles about medication errors in 
Iran showed that the prevalence of the medication error 
ranged from 10 to 80% [11]. Karami Matin et al. in a sys-
tematic review and meta-analysis on the 22 studies with 
3556 samples showed that the prevalence of medica-
tion errors among nurses in hospitals in Iran were 53% 

with a confidence interval of 95% between 41%-60% [15]. 
Although accurate statistics of the consequences of med-
ication errors were not found in Iran, annual costs for 
prolonged hospitalization and extra care due to medica-
tion errors exceeded billions of Tomans (Iran’s currency) 
[16–18].

Although medication error is a critical clinical problem 
that seriously threatens the safety of patients, studies have 
shown that almost half of these cases can be prevented by 
implementing simple standards [18]. To achieve this goal, 
the third generation of the National Accreditation Pro-
gram has paid special attention to patient safety, and one 
of the eight axes of this program is dedicated to the man-
agement of drugs and equipment. Thus, the drug man-
agement consists of nine standards, including ensuring 
the hospital’s access to drugs, safe storage of drugs, pre-
scription drugs, supply and distribution of drugs, man-
agement of drug consumption, continuous evaluation of 
the process of prescription and drug consumption, moni-
toring of expired drugs, review of drugs prescribed and 
medication error control [19, 20].

Although positive measures have been taken to pre-
vent and control medication error, it is still a big chal-
lenge in Iran. A systematic review study documented 
that the prevalence of medication error in the countries 
of the Middle East region, including Iran, varies between 
7 and 90% [21]. Therefore, correct identification of type 
of medication errors is an important step in preventing 
their recurrence. According to the review of the litera-
ture, most of the studies conducted in the field of prev-
alence and types of medication errors in Iran have only 
examined the opinions and experiences of nurses [22, 
23]. Therefore, the current study was conducted to inves-
tigate the prevalence and type of medication errors by 
nurses on the medical records of patients admitted to the 
Department of Internal Medicine at a hospital in north-
eastern Iran.

Methods
Study design and setting
The present cross-sectional and descriptive-analytical 
study was conducted in 2019 in a referral teaching hospi-
tal in the northeast of the country. The hospital operates 
in various fields of treatment, education and research, 
with 776 active beds and 46 wards. Currently, 2950 medi-
cal personnel including nurses, doctors, paraclinical, sup-
port and administrative personnel are working in this 
hospital. Among the inpatient departments, the Depart-
ment of Internal Medicine with 61 active beds with an 
occupancy rate of 83% and due to the large volume of 
medication orders compared to other wards was selected 
as the study setting.
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Study population and sample
The research population included all the medical records 
of patients admitted to the Department of Internal Medi-
cine at the mentioned hospital (n = 6995), among which 
147 cases were selected by systematic sampling method 
and based on the following equation, taking into account 
the error level (α) of 0.05, accuracy (d) of 0.08 and limited 
population size (N).

Data collection tool
The data were collected through a researcher-made 
checklist containing the demographic profiles of the 
nurses (age, gender, marital status, type of employment, 
shift work and work experience), the number of doctor’s 
orders, the number of medication errors and the type 
of medication error (giving the wrong medicine, wrong 
medicine dose, giving medicine at the wrong time, not 
giving medicine, drug interaction, etc.). Employment 
type is included permanent, contract, corporative, and 
bonded. Corporate forces are forces that are hired by 
intermediary companies (human resources supply com-
panies) for government organizations. The intermediary 
company receives the salaries and benefits of the indi-
viduals from the relevant main organization and pays 
to its corporate forces. Therefore, corporate forces do 
not have a direct financial relationship with government 
institutions.

A number of nursing experts and quality improvement 
officers confirmed validity of the checklist. The reliability 
of the checklist was supported by the findings of an inter-
nal consistency reliability. The Cronbach’s alpha coeffi-
cient for all items was greater than 0.7.

Data collection
To do this, first, the necessary permits were obtained 
from the deputy of research of the university and the hos-
pital directorate in cooperation with the nursing man-
agement of the hospital. Then, two trained nurses went 
to the medical records unit, studied the nursing reports 
and matched the report with the doctor’s order report. 
Medication error was identified and recorded through 
non-compliance of nursing report and doctor’s orders. 
In order to increase the accuracy in identifying medica-
tion errors, each medical file was reviewed by two nurses 
separately and any contradictions in the collected infor-
mation were resolved on the spot and by mutual consul-
tation and third person judgment. The hospital matron 
and two nurse managers with a history of membership 
in the medication errors committee were selected to col-
lect data. Despite the familiarity of the selected nurses 
with medication errors, three two-hour sessions were 
held for the training of nurses about types of medication 

errors. The inclusion criteria were the existence of a file 
in the sector of medical records and also the sector of 
hospitalization process at the time of discharge from the 
Department of Internal Medicine. The exclusion criteria 
included lack of access to files. It should be noted that the 
patient file information was kept confidential.

Data analysis
After completing the checklist, the demographic char-
acteristics of the nurses noted in the checklist were 
extracted through the personnel system. Descriptive 
statistics were used to analyze the data, the mean and 
standard deviation for quantitative variables as well as 
frequency and percentage for qualitative variables. Since 
the nurses’ performance was error-free in many cases, 
Poisson and classical negative binomial regression mod-
els were not suitable, and so Zero Inflated Poisson (ZIP) 
and Zero Inflated Negative Binomial (ZINB) regression 
models were fitted to these zero inflated data [24, 25]. On 
the other hand, if there is over-dispersion in the data, the 
ZINB model will be preferred to the ZIP model, there-
fore, Likelihood-Ratio Test (LRT) was used to check 
over-dispersion in the data [26]. Because there was more 
than one data record for each nurse, robust standard 
errors were estimated for the regression coefficients. All 
data were finally analyzed using STATA version 11 soft-
ware at a significance level of 0.05.

Results
This study investigated the performance of 57 nurses who 
had implemented 955 doctors’ orders. The distribution 
of the number of medication errors is shown in Fig.  1. 
One of the important features of the number of errors in 
this study was the zero-medication error in 754 doctor’s 
orders (76%).

Regarding the type of errors, giving non-prescription 
medicine (47.8%) was the highest and using the wrong 
form of the drug (3.9%) was the lowest medication error 
(Table 1).

The average age of the nurses was 34 ± 7  years, the 
average work experience was 7 ± 2.5  years, and the 
majority of nurses were female (70%). The majority of 
nurses (66%) were married. Other demographic informa-
tion of nurses is shown in Table 2.

Due to the high number of cases without errors in 
medication orders (Fig.  1), ZIP and ZINB regression 
models were fitted to the data. LRT results showed over-
dispersion in the data (χ2 = 6.2 and p = 0.01), so ZINB 
was determined as the final model. The fitting results of 
the ZINB model are reported in Table 3.

Based on the results of ZNIB model, the prevalence 
of medication error in corporate nurses was 1.76 times 
higher than that of nurses with permanent employment 
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status (IRR = 1.76, p = 0.009). Moreover, the prevalence 
of medication error in the morning shift (IRR = 0.65, 
p = 0.001) and evening shift (IRR = 0.69, p = 0.011) was 
significantly lower than that in the night shift.

Discussion
The aim of the present study was to estimate the preva-
lence and types of medication error in a referral teach-
ing hospital in the northeast of Iran. The findings of the 
present study indicated that a large part of all medication 
orders (76%) had no medication errors, and among the 
medication orders with errors, 67% had only one error. 
The average prevalence of medication error per nurse in 
this study was estimated to be 6.1, which is lower than 

Fig. 1  Distribution of nurses’ medication errors

Table 1  Type of medication errors

Type of medication error Frequency Percentage

giving medicine at the wrong time 20 5.6

giving the wrong drug to the patient 33 9.3

using the wrong form of the drug 14 3.9

failure to consider drug interactions 61 17.1

wrong dose 25 7.0

giving non-prescription medicine 170 47.8

not giving the prescribed drug (omission) 33 9.3

Total 356 100

Table 2  Demographic characteristics of nurses

Variable Frequency Percentage

Gender
  Female 40 70

  Male 17 30

Marital status
  Single 19 33.33

  Married 38 66.67

Employment type
  Contract 4 7.02

  Corporative 14 24.57

  Bonded 20 35.08

  Permanent 19 33.33

Mean ± Standard deviation
Age 34 ± 7

Work experience 7 ± 2.5

Table 3  The results of fitting the Zero Inflated Negative Binomial 
(ZINB) regression model on the number of medication errors of 
nurses

*Incidence Rate Ratio

Variable IRR*(%95 CI) P-value

Age 0.98 (0.1–96.01) 0.250

Gender (reference: Male) 0.99 (0.1–7.39) 0.951

Marital status (reference: Single) 1.21 (0.1–85.71) 0.294

Employment type (reference: Permanent)
Contract 1.08 (0.1–60.96) 0.789

Corporative 1.76 (1.2–15.69) 0.009

Bonded 0.73 (0.1–45.19) 0.210

Shift work (reference: Night)

Morning 0.65 (0.0–5.85) 0.001

Evening 0.69 (0.0–52.92) 0.011
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the average of other numerical studies. In a study that 
examined medication error in the emergency and pedi-
atric departments of 24 teaching hospitals in the capital 
of Iran, Tehran, the average total medication error per 
nurse was estimated to be 41.9 [27]. This big difference 
can be attributed to the selection of emergency and pedi-
atric departments as the research community and there-
fore the high workload of these two wards. In a similar 
study in Jordan, the average medication error per nurse 
was reported to be 2.2 [28]. In the current study, the aver-
age medication error per case/patient was 2.42, indicat-
ing that on average 2–3 medication errors occurred for 
each patient during the study period. In a similar study in 
the south of Iran, the prevalence of medication error was 
assessed through a hidden direct observation method 
by a trained observer. The results of that study showed 
that 96.5% of patients experienced at least one medica-
tion error and 3.5 medication errors were reported per 
patient [29], which is similar to the statistics obtained 
from the present study.

However, in other studies in Iran and India, the above 
index was obtained as 1.3 and 0.15, respectively, which is 
lower than the present study [30, 31]. One of the reasons 
for the difference in findings can be the lack of a clear 
definition for medication error, as well as the variety of 
medication error identification and measurement meth-
ods used in different studies.

Analyzing the type of medication error in the current 
study showed that almost half of the medication error 
(47.8%) occurred during the study period was the type 
of giving medicine (by the nurse) to the patient with-
out a doctor’s prescription, which can also be referred 
to as the "wrong drug" error. After that, failure to con-
sider drug interactions (17.1%), not giving the prescribed 
drug (omission) and giving the wrong drug to the patient 
(9.3%) are common forms of medication error. It seems 
that training nurses, adopting an evidence-based care 
approach and creating interaction and coordination 
among physicians and nurses and exchanging informa-
tion about new drugs, making available pharmacology 
books in clinical departments, holding pharmacology 
conferences and attending full time pharmacists and 
pharmacologists in the hospital can play an effective role 
in reducing such errors.

Findings of Mulac et  al. (2021) in Norway in a study 
using a modified version of the WHO Conceptual Frame-
work for the International Classification for Patient 
Safety showed that the main types of medication errors 
in the studied hospitals were dosing errors (38%), omis-
sions (23%) and wrong drug (15%) [32]. In another study, 
the most common type of medication error has been 
identified as the wrong dose and wrong administration 
[33]. In a study by Gebre et al. in Ethiopia, the main types 

of medication error were reported in the wrong drug, 
wrong dose and monitoring error [34]. The results of a 
study in Iran that examined medication error from the 
nurses’ point of view showed that giving medicine at the 
wrong time, giving several oral medicines at the same 
time and giving painkillers after surgery without a doc-
tor’s prescription were the three most frequent types of 
medication error [22]. The findings of the present study 
are consistent with the mentioned results.

Examining the association between some factors and 
medication error in the present study showed no statis-
tically significant relationship between medication error 
and the age, gender and marital status of nurses. This 
finding is consistent with the similar study, in which no 
significant relationship was observed between medi-
cation error and the two parameters of age and gender 
[33]. The results of some studies confirm the relationship 
between gender and medication error, for example, one 
study reported a higher prevalence of medication error in 
male nurses [27]. In this study no statistically significant 
relationship was found between the number of medica-
tion errors and the parameters of age and marital status 
[27], which is consistent with the results of the current 
study.

According to the research findings, the employment 
status of nurses is an important factor in the occurrence 
of medication error, so that the probability of medication 
error in corporate nurses was calculated to be 1.76 times 
more than that of permanent nurses, which could be due 
to the less work experience of corporate nurses and lack 
of job stability. Different studies have also reported a sig-
nificant relationship between low work experience and 
medication error; for example, one study reported the 
highest medication error in nurses with less than 5 years 
of work experience [33]. Another study found no signifi-
cant relationship between the employment status and the 
medication error [27].

In the present study, the prevalence rate of medication 
error in the morning and evening shifts was significantly 
lower than that in the night shift, which can be attributed 
to the sleepiness of the personnel and the subsequent 
decrease in their productivity. Previous studies also 
showed that the number of medication errors of nurses in 
night shifts was higher than in morning shifts [27], which 
is consistent with the results of the current study. Other 
studies also concluded that the probability of medication 
error occurring in night shifts is higher due to sleepiness 
of employees or shortage of personnel [29, 35, 36].

Study limitations
One of the limitations of the present study was the inac-
cessibility to the functional characteristics of nurses such 
as education, experience, as well as job components such 
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as work pressure and working hours. Another limita-
tion of the present study was the use of patients’ medi-
cal records and conducting the study only in one hospital 
ward, which limits the generalizability of the findings.

Conclusions
The present study showed that giving medicine to the 
patient without a doctor’s prescription and ignoring 
drug interactions had the highest prevalence of medi-
cation error. In addition, corporate employment status 
and night shift were the most important factors affect-
ing on medication error. Therefore, preparing guidelines 
and training nurses about paying attention to doctor’s 
orders and drug interactions can play an effective role in 
reducing such errors. Also, the use of experienced nurses 
alongside corporate nurses with less work experience and 
further supervision of nurses in the night shift can be 
effective in preventing medication errors.
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