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Abstract  
 

Medication errors are a significant cause of adverse events, with knowledge, attitudes, and behavior (KAB) being key 

factors. Nurses play a crucial role in the medication administration process and should be proactive in preventing 

medication errors. This article is based on the author's dissertation research on the influence of nurses' knowledge, 

attitude, and behavior toward medication errors on medication errors reported. In this article, the author focuses on the 

comparison of the mean ranks of KAB scores towards medication errors in relation to nurses' socio-demographic and 

professional characteristics. The researchers utilized a descriptive correlational design with a cross-sectional survey to 

examine the relationship between variables. Knowledge scores towards medication errors in relation to nurses' socio-

demographic and professional characteristics show that there is no significant difference found in the mean ranks of 

knowledge scores across any of these characteristics. However, both attitude and behavior scores towards medication 

errors were significantly higher among female nurses, non-Saudi nurses, nurses with education in intravenous drug 

administration, and nurses of more than 40 years of age in attitude score. Knowledge influences attitude, as nurses who 

have a deep understanding of the subject matter are more likely to have positive attitudes towards their patients, their 

colleagues, and their work. Attitude, on the other hand, influences behavior. It is understood that nurses who have 

positive attitudes are more likely to behave in a professional and ethical manner. 
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INTRODUCTION 
Patient safety is an essential health concern 

that is being reviewed and audited in an effort to reduce 

medical risks and malpractices, thereby reducing 

hospital morbidity and mortality. Patient Safety, as 

defined by the World Health Organization, is a 

discipline that seeks to prevent and reduce risks, errors, 

and patient harm during healthcare provision ("Patient 

Safety", 2019). Medication errors are among the leading 

causes of adverse events, with insufficient knowledge 

and training of nurses contributing to their occurrence. 

Inappropriate professional behavior, such as inadequate 

handwashing, can also result in medication errors 

("Patient Safety", 2019). 

 

On the other hand, medication errors are 

under-reported globally and especially in developing 

countries (Kapborg & Svennson 1999; Mrayyan et al., 

2007), which may indicate problems in the healthcare 

sector (Moore 1998, Hume 1999, Anderson 2003). In 

Saudi Arabia, reporting medication errors may be 

challenging. Alshammari et al., in their 

study "Medication Error Concept and Reporting 

Practices in Saudi Arabia: A Multiregional Study 

Among Healthcare Professionals" (2019) stat that only 

44.8% of medication errors were reported in Saudi 

Arabia. Another study by Alandajani et al., in 2022, 

shows that only 41.2% of nurses in Jeddah, Saudi 

Arabia, reported medication errors. The most common 

cause for not reporting errors in their study was fear of 

blame, with 23.5% of nurses. However, nurses are 

typically the first line of defense against drug errors 

(Aiken et al., 2002, Benjamin 2003). Nurses play a vital 

role in the medication administration 

process. Therefore, they should be proactive in 

preventing medication errors. 

 

In order to increase nurses' involvement in 

preventing medication errors, health care systems must 
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be reformed, as compared to maintaining the current 

traditional systems in which individuals are punished 

for prescription errors. Increasingly prevalent in 

developing countries (Board of Nurse Examiners, 2001) 

are such measures. For the purposes of this study, the 

researchers examined the knowledge, attitudes, and 

behaviors of Madinah nurses regarding medication 

errors, as well as their influence on medication error 

reporting. 

 

LITERATURE REVIEW 
Medication errors are a significant global 

problem resulting in patient harm and mortality, and 

they cause a significant threat to the healthcare system 

(BagheriNesami et al., 2015). In the United States, 

between 7,000 and 9,000 individuals die annually as a 

result of medication errors, and hundreds of thousands 

more suffer complications (Tariq et al., 2023). It is 

estimated that treatment of patients with medication-

related errors costs $40 billion annually (Tariq et al., 

2023). 

 

One of the studies by Gianneta et al., (2021) 

was aimed to determine the level of agreement among 

1383 intensive care unit nurses regarding medication 

error prevention strategies and to identify potential 

predictors of nurses' knowledge, attitude, and behavior. 

The results indicated that adequate knowledge 

significantly improves behavior, whereas positive 

attitudes predict nurses' appropriate behavior. 

 

In another study, Gianneta et al., (2020) found 

that 83 percent of participants agreed that knowledge of 

medication calculation, in addition to guidelines, 

protocols, and procedures, helps to reduce errors. 

Additionally, 67.9% agreed that medication errors may 

occur due to noise and alarms, and 66% agreed that the 

hypothetical implementation of computerized provider 

order entry (CPOE) could decrease medication errors.  

 

A study by Di Simone et al., (2018) surveyed 

103 nurses at a university hospital in Rome and found 

that 77% of the sample believed that drug dosage 

calculation skills were crucial for preventing medication 

errors during drug preparation. In addition, 59.6% of the 

sample believed that electronic prescriptions would 

reduce errors in the preparation of medications. 

 

In Jordan, 81.6% of ICU nurses believed that 

IV medication dosage calculation reduced medication 

errors, according to a cross-sectional and correlational 

study. Moreover, 79.6% of respondents agreed that the 

presence of instructive protocols, posters, and brochures 

in the department decreased the likelihood of error 

(Hamdan et al., 2022). 

 

In Gianneta et al.,'s (2020) study, nurses 

showed a positive attitude toward nursing education, 

worker motivation, clinical skills regarding the safe 

management of drug therapy, and reporting of 

medication errors. However, a statistically significant 

correlation was found between nurses who spent more 

time on education and training and the use of vital 

parameter monitoring during the administration of 

vasoactive medications. 

 

Approximately 95% of respondents viewed 

specific and systematic training as crucial for reducing 

error risk, with protocols and procedures being crucial 

for influencing worker behavior (Dougherty et al., 

2011; Berdot et al., 2016). To be specific, Varndell et 

al., (2015). 81.1% of ICU nurses believed that clinical 

skills associated with the safe preparation and 

administration of medication should be assessed 

frequently, and 77% agreed that continuous training on 

the safe management of IV medications could reduce 

the likelihood of errors (Hamdan et al., 2022). 

 

The attitudes of nurses toward medication 

administration were positively correlated with their 

English proficiency, workplace library availability, 

gender, and IV medication administration training 

following graduation (Hamdan et al., 2022). Higher 

behavior scores were observed among nurses without a 

workplace library, female nurses, and those who had 

not received IV medication training after graduation 

(Hamdan et al., 2022). Postgraduate courses on IV 

medication preparation and administration led to a 

significant improvement in positive attitudes (Hamdan 

et al., 2022). 

 

Study Design and Setting 

This study utilized a descriptive correlational 

design with a cross-sectional survey to examine the 

relationship between two or more variables. The study 

was conducted in Madinah, Saudi Arabia. Madinah, a 

city with a population of over 2 million and known as 

the "cradle of Islamic culture and civilization". It is 

considered the second holiest of the three cities in 

Islamic tradition (Lammens, 2013). Health care services 

in this city are provided not only to Madinah citizens 

but also to visitors from all around the world. In 2018, 

more than seven million visitors participated in Umrah, 

with most staying in Madinah before traveling to 

Makkah or vice versa (Open Data Library, 2018). 

Therefore, the hospitals in Madinah received a huge 

number of patients with a variety of ethnicities and age 

groups. 

 

Study Sample 

In this study, the accessible population is 

comprised of bedside nurses working in four 

government hospitals in Madinah. Participants must be 

registered nurses in Saudi Arabia, have valid 

registration, be able to read, write, and comprehend the 

English language, and have direct contact with patients 

and medication preparation. Exclusion criteria include 

nurses participating in the pilot study and nurses on 

leave or annual vacation. 
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To ensure a sufficient number of participants 

and minimize the risk of attrition, this study used 

nonprobability sampling strategies through the 

convenience sampling method. 

 

In this study, the target population includes 

nurses in four government hospitals in Madinah, with 

approximately 2605 nurses in total. The required 

sample size is 335, based on the calculation. 

 

Ethical Considerations 

The study received approval from King Saud 

University's Nursing College, then another approval 

from the Institutional Review Board (IRB), Madinah 

Health Cluster, for the designated hospitals. An 

explanation was provided to all nurses, and consent was 

obtained with a clear statement that participants are kept 

anonymous, and the research results might be 

published, but their identities will never be revealed. 

Furthermore, there will be no penalties or loss of 

benefits imposed for refusal. 

 

Data Collection and Management 

This study is part of a PhD thesis that utilized a 

self-administered questionnaire consisting of 50 

questions to examine nurses' knowledge, attitudes, and 

behaviors towards medication errors in Madinah, Saudi 

Arabia. The questionnaire was designed to identify 

demographic variables that may influence medication 

error reporting. The first section included instructions 

and consent for participation, while the second section 

included eleven items from the demographic profile. 

 

The third, fourth, and fifth sections described 

knowledge, attitudes, and behaviors toward medication 

errors, respectively, with a total of 19 items. The tool in 

this section was first used in the Italian version (Di 

Muzio et al., 2017; Di Muzio et al., 2016), then 

translated to English and validated, showing satisfactory 

internal validity with the highest Cronbach's alpha value 

of 0.779. The last section included 20 items addressing 

the percentage of each form of medication error 

reported in their departments. The Medication 

Administration Error Reporting Survey (MAERS) was 

developed in 1993 and has been used in several studies 

to assess nurses' perceptions of MAEs (Wakefield et al., 

2005). 

 

In this research, 30 nurses were surveyed as a 

pilot study. The Cronbach's alpha is (0.938), indicating 

high internal consistency, reliability, and readiness for 

data collection. Participants were asked if they 

experienced any challenges with the questionnaire, and 

the questionnaires took between 10 and 15 minutes to 

complete. The study was conducted with the same 

commitment to detail as the main trial, including 

adherence to ethical considerations. Data collection 

procedures involved an official letter from King Saud 

University and the Madinah Health Cluster. The data 

was collected through an electronic self-administered 

questionnaire built electronically on Google Forum and 

distributed in the form of a poster with a barcode at 

each nursing station in the target area. The data entry 

stage began after all questionnaires were gathered, and 

the researchers verified the accuracy of the coded and 

entered questionnaires to enhance the quality of the data 

analysis. 

 

Data Analysis 

Data were analyzed using SPSS (Statistical 

Package for Social Sciences) version 26.0 software 

(IBM Inc., Armonk, NY, USA). Descriptive statistics 

(frequencies, percentages, median and inter quartile 

range) were used to describe the categorical and skewed 

quantitative variables. 

 

RESULTS 
The study displays in Table 1 the median, 

interquartile range, mean ranks, and comparison of 

mean ranks of knowledge scores towards medication 

errors in relation to adult nurses' socio-demographic and 

professional characteristics. No significant difference 

was found in the mean ranks of knowledge scores 

across any of these characteristics, indicating that 

sociodemographic and professional characteristics do 

not have a significant effect on their knowledge scores 

regarding medication errors.  

 

Table 1: Comparison of mean ranks of knowledge scores towards medication errors in relation to Socio-

demographic and professional characteristics of nurses 

Characteristics Median (IQR) Mean Ranks p-value 

Age groups (in years) 

20-30 

31-40 

>40 

Gender 

Male 

Female 

Nationality 

Saudi 

Non-Saudi 

Educational status 

Diploma 

 

4.07(0.71) 

4.14(0.79) 

4.28(0.86) 

 

4.28(1.1) 

4.14(0.71) 

 

4.14(1.4) 

4.14(0.71) 

 

4.14(0.86) 

 

80.85 

91.79 

102.22 

 

94.03 

94.58 

 

84.98 

98.14 

 

84.85 

 

0.197 

 

 

 

0.960 

 

 

0.137 

 

 

0.520 
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Characteristics Median (IQR) Mean Ranks p-value 

Bachelor  

Post Graduate 

Work experience (in years) 

1-5 

6-10 

>10 

Education of administration of IV drugs during nursing study 

Yes 

No 

Education of administration of IV drugs during work 

Yes 

No 

Knowledge of English language 

Intermediate 

Good 

Excellent 

Availability of Library in workplace 

Yes 

No 

Hours per week to CME 

None 

< 1 hour 

1-3 hours 

>3 hours 

4.14(0.71) 

4.28(0.71) 

 

4.21(0.86) 

4.14(0.64) 

4.28(0.86) 

 

4.14(0.71) 

4.0(2.0) 

 

4.14(0.71) 

4.0(1.57) 

 

3.71(2.1) 

4.14(0.71) 

4.28(0.86) 

 

4.14(0.71) 

4.28(0.75) 

 

4.28(1.18) 

4.14(0.71) 

4.14(0.71) 

4.28(0.86) 

95.15 

101.93 

 

91.73 

87.97 

97.34 

 

95.32 

81.27 

 

95.85 

78.97 

 

68.03 

96.08 

98.44 

 

92.15 

98.12 

 

95.36 

94.10 

91.30 

105.55 

 

 

 

0.594 

 

 

 

0.405 

 

 

 

0.248 

 

 

0.104 

 

 

 

0.461 

 

 

0.765 

 

Among the socio-demographic and 

professional characteristics of nurses, a statistically 

significant difference in the mean ranks of attitude 

scores towards medication errors was observed for the 

age groups, gender, nationality, and education of 

administration of IV drugs during work. That is, among 

the three age groups, the mean ranks of attitude scores 

of the age group > 40 years is statistically significantly 

higher when compared with the mean ranks of attitude 

scores of the other two age groups (20–30 and 31–40) 

(p = 0.015), which indicates the attitude scores are 

significantly higher among nurses of > 40 years of age. 

And female nurses have significantly higher attitude 

scores towards medication errors when compared with 

male nurses (p = 0.042). For the nationality of nurses, 

Non-Saudi nurses have significantly higher attitude 

scores towards medication errors when compared with 

Saudi nurses (p = 0.001). And the nurses who had 

education in the administration of IV drugs during work 

had significantly higher attitude scores towards 

medication errors when compared with those nurses 

who did not have education in the administration of IV 

drugs (p = 0.036). The remaining characteristics do not 

have any effect on the nurse’s attitude scores towards 

medication errors (Table 2). 

 

Table 2: Comparison of mean ranks of Attitude scores towards medication errors in relation to Socio-

demographic and professional characteristics of nurses 

Characteristics Median (IQR) Mean Ranks p-value 

Age groups (in years) 

20-30 

31-40 

>40 

Gender 

Male 

Female 

Nationality 

Saudi 

Non-Saudi 

Educational status 

Diploma 

Bachelor  

Post Graduate 

Work experience (in years) 

1-5 

6-10 

 

4.36(1.29) 

4.43(1.00) 

4.71(0.86) 

 

4.28(0.86) 

4.57(1.0) 

 

4.07(1.3) 

4.57(0.86) 

 

4.42(1.0) 

4.57(1.0) 

4.57(0.71) 

 

4.43(1.75) 

4.57(0.93) 

 

84.33 

85.65 

108.56 

 

75.88 

97.90 

 

73.13 

102.67 

 

85.50 

97.41 

87.63 

 

86.70 

93.78 

 

0.015 

 

 

 

0.042 

 

 

0.001 

 

 

0.464 

 

 

 

0.064 
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Characteristics Median (IQR) Mean Ranks p-value 

>10 

Education of administration of IV drugs during nursing study 

Yes 

No 

Education of administration of IV drugs during work 

Yes 

No 

Knowledge of English language 

Intermediate 

Good 

Excellent 

Availability of Library in workplace 

Yes 

No 

Hours per week to CME 

None 

< 1 hour 

1-3 hours 

>3 hours 

4.57(1.0) 

 

4.57(1.0) 

4.14(1.71) 

 

4.57(1.0) 

4.0(1.71) 

 

4.14(1.71) 

4.57(0.86) 

4.57(1.0) 

 

4.50(1.0) 

4.57(0.89) 

 

4.50(0.89) 

4.42(1.0) 

4.57(1.0) 

4.71(1.0) 

96.03 

 

95.88 

72.32 

 

96.92 

66.63 

 

80.97 

93.21 

99.14 

 

95.00 

93.74 

 

91.41 

93.73 

95.18 

99.57 

 

 

0.158 

 

 

0.036 

 

 

 

0.427 

 

 

 

0.875 

 

 

0.953 

 

For the behavior scores towards medication 

errors among the nurses shown in Table 3, only three 

characteristics (gender, nationality, and education in the 

administration of IV drugs during work) are statistically 

significant. That is, female adult nurses have 

significantly higher behavior scores towards medication 

errors when compared with male adult nurses (p = 

0.020). For the nationality of adult nurses, non-Saudi 

adult nurses have significantly higher behavior scores 

towards medication errors when compared with Saudi 

adult nurses (p < 0.001). And the adult nurses who had 

education in the administration of IV drugs during work 

had significantly higher behavior scores towards 

medication errors when compared with those adult 

nurses who did not have education in the administration 

of IV drugs during work (p = 0.004). The remaining 

characteristics do not have any effect on the adult 

nurse’s behavior scores towards medication errors.  

 

Table 3: Comparison of mean ranks of Behavior scores towards medication errors in relation to Socio-

demographic and professional characteristics of nurses 

Characteristics Median (IQR) Mean Ranks p-value 

Age groups (in years) 

20-30 

31-40 

>40 

Gender 

Male 

Female 

Nationality 

Saudi 

Non-Saudi 

Educational status 

Diploma 

Bachelor  

Post Graduate 

Work experience (in years) 

1-5 

6-10 

>10 

Education of administration of IV drugs during nursing study 

Yes 

No 

Education of administration of IV drugs during work 

Yes 

No 

Knowledge of English language 

Intermediate 

 

5.0(0.75) 

5.0(0.40) 

5.0(0.20) 

 

4.60(0.90) 

5.0(0.20) 

 

4.70(1.0) 

5.0(0.20) 

 

5.0(0.60) 

5.0(0.20) 

4.80(0.60) 

 

5.0(0.35) 

4.80(0.60) 

5.0(0.20) 

 

5.0(0.40) 

4.80(0.60) 

 

5.0(0.20) 

4.40(1.40) 

 

4.80(0.80) 

 

91.25 

88.26 

103.14 

 

75.31 

98.00 

 

71.13 

103.44 

 

87.33 

98.96 

76.13 

 

100.33 

79.83 

98.92 

 

95.40 

80.05 

 

97.48 

60.13 

 

78.50 

 

0.136 

 

 

 

0.020 

 

 

<0.001 

 

 

0.077 

 

 

 

0.064 

 

 

 

0.306 

 

 

0.004 

 

 

0.337 
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Characteristics Median (IQR) Mean Ranks p-value 

Good 

Excellent 

Availability of Library in workplace 

Yes 

No 

Hours per week to CME 

None 

< 1 hour 

1-3 hours 

>3 hours 

5.0(0.40) 

5.0(0.20) 

 

5.0(0.20) 

5.0(0.40) 

 

5.0(0.40) 

5.0(0.40) 

5.0(0l.40) 

5.0(0.30) 

94.96 

97.51 

 

99.59 

86.66 

 

96.11 

95.39 

92.80 

95.52 

 

 

 

0.072 

 

 

0.983 

 

DISCUSSION 
There was no significant difference in 

knowledge scores towards medication errors among 

adult nurses across socio-demographic and professional 

characteristics. However, adult nurses aged > 40 years 

had significantly higher attitude scores compared to 

other age groups, possibly due to their experience and 

knowledge gained. Female nurses had significantly 

higher attitude scores towards medication errors 

compared to male nurses, and Non-Saudi adult nurses 

had significantly higher attitude scores towards 

medication errors compared to Saudi adult nurses. That 

might give future researchers insight to go through the 

influence of social life and lifestyle between local and 

expat nurses. 

 

Similar to this study is the study of Gianneta et 

al.,'s (2020), as it showed a positive attitude toward 

nursing education. In addition, another study shows that 

77% agreed that continuous training on the safe 

management of IV medications could reduce the 

likelihood of errors, and About 81.6% of the ICU nurses 

considered dosage calculation of intravenous drugs to 

reduce preparation errors (Hamdan et al., 2022). That 

might give future researchers insight to go through the 

influence of social life and live style between local and 

expat nurses. Nurses with IV drug administration 

education had significantly higher attitude scores 

towards medication errors compared to those without. 

This could prompt universities to review medication 

administration curriculum. 

 

On the other hand, Behavior scores towards 

medication errors among nurses were also statistically 

significant. Female nurses had significantly higher 

behavior scores towards medication errors compared to 

male nurses and Non-Saudi nurses had significantly 

higher behavior scores towards medication errors 

compared to Saudi nurses. Further research on this part 

might give more explanation for this. 

 

Implications and Recommendations of Findings 

It is important for patients' safety to improve 

the nurse's environment to reduce medication errors by 

identifying factors that influence the knowledge, 

attitude, and behavior of nurses. Therefore, leaders 

should develop strategies to encourage nurses to report 

medication errors, as they are more likely to report 

errors if they believe it will improve patient safety. 

 

In addition, nursing education is crucial for the 

nursing profession, and this study highlights the need 

for more education about medication errors. Factors 

such as educational status and IV drug administration 

knowledge can improve reporting rates and decrease 

medication errors. Universities should modify their 

nursing curriculum to cover the field's needs. 

 

However, further studies on nurses' socio-

demographic and professional characteristics and their 

relation to nurses KAB toward medication might show 

more findings. On the other hand, further studies on 

how to explain this study's findings will be very 

valuable, such as understanding the influence of social 

life or lifestyle, which shows significantly higher scores 

among female nurses and non-Saudi nurses. 

 

CONCLUSION 
Both attitude and behavior scores towards 

medication errors were significantly higher among 

female nurses, non-Saudi nurses, nurses with education 

in IV drug administration, and nurses over 40 years of 

age. 

 

Furthermore, knowledge influences attitude, as 

nurses who have a deep understanding of the subject 

matter are more likely to have positive attitudes towards 

their patients, their colleagues, and their work. Attitude, 

on the other hand, influences behavior. It is understood 

that nurses who have positive attitudes are more likely 

to behave in a professional and ethical manner. Lastly, 

behavior influences patient outcomes. Nurses who 

behave in a professional and ethical manner are more 

likely to provide quality care, which can lead to 

improved patient outcomes. 
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