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Abstract  

Background: High-risk intravenous injection errors 

are fatal to patients and bring great harm. Thus, it 

is of vital importance to identify the causes of 

such errors and establish a preventive system and 

safety culture among the health care 

professionals to prevent systematic injection 

errors in the hospital. Objective:The purpose of 

the present study was to identify the causes of 

and problems associated with high-risk 

intravenous injection errors from the perspective 

ofhealthcare providers.  

Methods and Material:A focus-group interview 

was carried out with 13 health care professionals 

(7 nurses, 3 doctors, 3 pharmacists) who work at a 

university hospital in Daejeon City and have work 

experience in and knowledge of high-risk 

intravenous injection.  

Results: Three causal categories responsible for 

errors emerged: human-related, injection 

procedure-related, and environmental factors. 

Specifically, lack of knowledge and awareness of 

high-risk medications, carelessness in controlling 

the speed and drip of fluids, injecting the wrong 

fluid, unclear verbal prescriptions from doctors, 

inappropriate medication management, a 

shortage of medicators, and a lack of injection 

experience were identified as the most common 

problems responsible for nurses’ errors when 

administering high-risk intravenous injections.  

Conclusion: Our results may serve as baseline data 

for establishing a safety culture around high-risk 

intravenous injection administration. 
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Introduction 

Errors that occur when injecting high-risk 

medications can critically harm patients, and the 

resulting malpractice liability falls on hospitals as 

well as the nurses who administer the drugs. 

When injected intravenously, a drug’s absorption 

rate is very high.1 This means that special 

attention is required when performing injections, 

both before and after administration. Highly 

enriched electrolytes, such as potassium chloride 

(KCl) and sodium chloride (NaCl), heparin (an 

anticoagulant), anticancer agents, and other high-

risk medications require particular care.2, 3Looking 

from the patients’ point of view, “high-risk 

medication” means the harm (i.e., infiltration, 

extravasation, and phlebitis) caused by the errors 

related to high-risk intravenous injection. High-

risk medication induces various complications 

such as “venous fragility,” “flare” (an acute local 

allergic reaction), and “venous spasm.” Such 

complications may occur during injection of 

cytotoxic drugs such as chemotherapy drugs. 

Looking from the nurses’ point of view, it indicates 

the harm and side effects induced by the drug on 

skin, eyes, and mucous membranes via direct 

contact. When patients are exposed to these 

drugs for a long period, the tissues in contact may 

develop ulcers and/or necrosis.4-7 

To reduce negligence in this area, medical 

institutions have begun to establish safety 
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guidelines for the injection of high-risk 

medications. Abbott8argues that nurses’ 

awareness of the safe administration of 

medication has a considerable effect on patient 

safety. Choi et al.,9 have also found a positive 

correlation between nurses’ awareness of a 

patient safety culture and their safety care 

activities. Identifying the causes of nurses’ errors 

when administering high-risk intravenous 

injections may facilitate safer practices. Injection-

related tasks are performed by a team of nurses, 

doctors, and pharmacists, so all of these 

professionals are likely to have important insights 

into the factors that lead to mistakes in the 

injection process.  

The purpose of the present study was to 

identify the causes responsible for and problems 

associated with errors in the administration of 

high-risk medication via intravenous injections. 

Since perspective on this subject is likely to differ 

depending on work environment and job type, we 

collected the viewpoints of medical personnel 

who work with nurses as well as viewpoints of the 

nurses themselves. For this, a focus-group 

interview was conducted with the medical 

personnel who are engaged in medication-related 

tasks in clinical settings for an in-depth 

examination of their experience and awareness. 

The main aim was to provide baseline data to aid 

in establishing a safety culture among nurses who 

administer high-riskintravenous injections. 

Methods 

Participants 

The subjects were 13 healthcare providers (7 

nurses, 3 doctors, and 3 pharmacists) working in a 

university hospital in Daejeon city with experience 

in intravenous injection-related tasks. Focus group 

interviews were conducted between June and 

November 2011 to acquire in-depth knowledge of 

the causes associated with errors in the 

administration of high-risk intravenous injections. 

Procedures 

In this study, we selected focus group interview to 

gather information and brainstorm insights, 

intuitions, and ideas by means of activated 

interactions between participants. We focused on 

the common topics of medical institutions under 

the theme of “the causes and problems of the 

errors relevant to high-risk intravenous injection 

in hospital nurses.” The focus group interview 

served as a forum to share their experiences 

regarding the topic.10 

A focus group method has an advantage of 

differentiating the comments that are commonly 

pointed out from those that are less relevant by 

comparing the discussions in subgroups. To 

consider the intergroup differences and collect 

varied information, this study was performed by 

classifying the health care professionals who were 

able to provide professional and useful 

information and experiences of high-risk 

intravenous injectioninto three groups, such as 

current nurses, doctors, and pharmacists. The first 

focus group was performed with seven nurses in 

June 2011, the second, with three doctors in July, 

and the third with three pharmacists in November 

at the seminar room of the hospital.  

Before beginning each focus group, we 

explained the purpose of the study and the 

interview to the participants. Written consent was 

obtained after informing participants that the 

contents of the interview would be recorded, 

stored anonymously, and used only for research 

purposes and that they could withdraw from the 

research at any point. The interview data were de-

identified by replacing interviewee names with 

serial numbers, and records were discarded after 

data analysis was complete. Data from the 

interviews comprised experiences with and 

insights into errors in administering high-risk 

intravenous injections. Participants’ answers were 

prompted by the question “What are the causes 

and problems associated with errors in high-risk 

intravenous injection administration, particularly 

those made by nurses”? Approximately 80–100 

minutes were spent collecting data. In each 
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interview, participants were encouraged to 

discuss their thoughts and experiences in a free 

and comfortable atmosphere. The interview was 

performed up to the saturation point of the data 

that there were no new comments regarding the 

causes and problems related to the errors of high-

risk intravenous injection from each subject; the 

interview was conducted in a manner that 

facilitated the participation of all subjects. 

Two field workers attended and noted 

significant content in each interview. They 

organized the extracted material before the 

interviews ended, confirmed the content with the 

participants, and confirmed additional comments. 

After this, the interview ended.  

Data Analysis 

The researcher of this study analyzed the data 

from the professional groups separately for an 

integrated understanding ofthe causes and 

problems of the errors associated with high-risk 

intravenous injection. During the study period, 

group discussions werecarried out by reading the 

collected data and figuring out the discussion 

contents accurately.The recorded field notes and 

de-briefing notes were integrated, and the data 

were analyzed using the content analysis method 

in order to improve the understanding of the 

phenomena. For this purpose, the transcribed 

collected data was read through several times, 

and the meaningful words, sentences, and 

paragraphs were extracted. After the open 

coding, they were categorized into similar 

sentences and paragraphs; the subtopics were 

identified in the categorized sentences, and the 

final topics were extracted andnamed.11To test 

the validity of the original data, the participants 

from whom the analyzed data were extracted 

were subjected to an in-depth interview in order 

to determine whether the analyzed data well 

reflected the causes and problems related to the 

errors of high-risk intravenous injection in nurses, 

and the names of the topics and subtopics were 

appropriate. 

Following the method suggested by Spradly12 

each interview began with a broadly formulated 

open-ended type of question such as “Can you 

share the experiences you have had when 

administering high-risk intravenous medications?” 

The interviewee was not interrupted while 

answering, and the subsequent questions were 

increasingly narrowed to more detailed contents, 

referring to the previous answer. Each focus-

group interview was conducted with the 

participation of at least two assistant researchers, 

who drafted in-situ notes, describing the 

characteristics of the interviewees and any 

notable linguistic as well as non-linguistic 

behaviors and facial expressions. These notes 

were included in data analyses. All interviewees 

were asked the following three core questions: (1) 

We would like to hear about your experiences 

regarding the administration of high-risk 

intravenous medications.(2) What is your 

responsibility related to the administration of 

high-risk intravenous medications?(3) Please tell 

us about the problems associated with the 

administration of high-risk intravenous 

medications, and the causes of those problems. 

The data analyses addressed the core research 

questions used in the focus-group interviews, 

based on the data directly obtained from the 

interviewees, that is, excluding the possibility of 

being biased by any anticipated scope or 

theoretical views. We set up the following five 

detailed analytic principles: (1) we read the 

obtained data repeatedly to comprehensively 

summarize the phenomenon; (2) words and 

phrases carrying core ideas and concepts were 

identified and labeled todetermine codes; (3) 

words and phrases with similar meanings were  

categorized into groups with abstract values; (4) 

the codes thus extracted were regrouped by 

similarity and categorized into higher abstract-
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level topics; (5) the topics thus extracted were 

compressed again and integrated, which 

ultimately yielded the final topics,representing 

the essence of the experiences. 

The validity of our study was established by 

testing the research method for comparing the 

focus-group interview results, using the 

assessment standards for qualitative 

research:credibility, auditability, fittingness, and 

confirmability.13Data-related credibility was 

assured by deliberately selecting the research 

participants (interviewees) as those who had had 

a sufficient number of experiences regarding the 

administration of high-risk intravenous 

medications, and by choosing open-ended 

questions so that the analysis could consider the 

whole spectrum of cases incurred in all typical 

circumstances and contexts. To ensure the 

credibility of analysis and interpretation, the 

qualitative content analysis was conducted, 

focusingonconsidering the interview contents 

objectively. Although the research team 

conducted a preliminary review of papers, 

reports, and other literature related to the 

administration of high-risk intravenous 

medications, to familiarize themselves with the 

existing data-specific sensibility, every effort was 

made to prevent any bias likely to arise from this 

knowledge; this was mainly done by considering 

the extracted content strictly objectively, and 

allowing no interpretation. The topics yielded by 

the analyses were corrected and complemented 

by a peer-feedback process, paying particular 

attention to ensuring credibility. The resulting 

report also used direct quotations from the 

participants, thus facilitating the comparison 

between the collected data and the extracted 

topics. The auditability was ensured by describing 

the data analysis method and procedure in detail. 

To ensure applicability, we included the 

participants’ demographic and professional 

characteristics in the report. The post-hoc validity 

was provided by verifying the differences among 

the three professional groups (nurses, doctors, 

and pharmacists), regarding the causes and 

problems of the administration of high-risk 

intravenous medications, from their respective 

perspectives. Thus, we performed an in-depth 

investigation of relevant problems in conjunction 

with related experiences.  

Results 

Demographic characteristics of the participants 

can be found in Table 1. Five of the seven nurses 

were between 26 and 30 years old, all three 

doctors in the study were between 31 and 35, and 

two of the three pharmacists were between 31 

and 35. In addition, most of the interviewees had 

graduated university, including five of the nurses 

and all of the doctors and pharmacists. Finally, the 

majority of participants had over 48 months of 

experience in their current position. Six of the 

nurses had worked for 48 to 74 months while 

another had worked more than 74 months, and all 

of the pharmacists had over 48 months of 

experience in their position. By contrast, all three 

doctors had been in their position less than 48 

months. 

From the 13 healthcare providers’ experiences 

with and insights into the causes of nurses’ errors 

when performing high-risk intravenous injections, 

we extracted three causal categories: (1) human-

related factors, (2) injection procedure-related, 

and (3) environmental factors. A detailed 

description of each category and subcategory 

listed above follows Table 2. 

 

1) Human-related factors: lack of preparedness 

by the injection-administering nurse 

“Lack of knowledge and awareness of high-risk 

medications” and “carelessness in controlling the 

drip and speed of high-risk medication” were two 

human-related factors that reflected a lack of 

preparedness by the injection-administering 

nurse. 
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 Lack of knowledge and awareness of high-

risk medications 

Both doctors and nurses pointed out that the 

number of different medications in use has 

climbed. If nurses lack appropriate knowledge and 

understanding of these medicines or 

inexperienced nurses administer injections, errors 

can result. By contrast, pharmacists perceived a 

decrease in attention and awareness resulting 

from the frequent administration of high-risk 

medications as an important factor in injection 

errors. They emphasized that a systematic 

approach is needed to reduce the occurrence of 

such mistakes.  

“In the case of anticancer injections, except for 

nurses in wards that frequently use them, most of 

us don’t know much about the administration 

procedures or the medication precautions…[also] 

there are so many new medications nowadays, 

and we often have to administer them before 

we’re familiar with the medications’ mechanisms 

or precautions…” (Nurse)  

“When administering high-risk medications, in 

the case of new nurses, problems arise from a lack 

of knowledge and experience; moreover, since the 

injection is done intravenously instead of orally, 

side effects manifest quickly and solutions are 

more difficult than in cases where the medication 

has been administered through other means.” 

(Doctor) 

“In wards that frequently use [high-risk] 

medications, I have observed instances where they 

[nurses] habitually lacked familiarity with the 

precautions that must be taken when injecting.” 

(Pharmacist) 

 

 Carelessness when controlling the drip 

speed of high-risk medication 

Nurses raised concerns about the need to adjust 

drip rates based on the posture of each patient 

and the need to manually adjust the drip rate of 

high-risk medication, a process that is less 

accurate than automated adjustment. Doctors 

expressed concern about the decreased effects of 

medication if the drip rate is delayed. 

Pharmacists, despite working in an environment 

that did not allow them to observe what typically 

occurs, implicated inaccurate adjustment of fluid 

speed by nurses as a primary error in the 

administration of high-risk intravenous injections. 

“When I inspect patients on my rounds, 

sometimes I notice that the fluid lines become 

entangled, and then the fluid rapidly enters the 

patient’s system as the lines are untangled… 

When we can’t borrow injection machines, we 

cannot accurately adjust the drip speed. 

Manually-adjusted rates change abruptly when a 

patient shifts their position…” (Nurse) 

“There have been cases where the injection 

route into the vein was blocked, or the blood was 

regurgitated, or air had entered the veins… 

consider that it’s a high-risk medication and that 

the effect of the medicine decreases due to poorly 

administered intravenous injections…” 

(Doctor"The drip rate for high-risk medications 

cannot be adjusted accurately if the nurse uses 

only her eyes to measure … I have heard of 

patients having emergencies because of 

inaccurate high-risk intravenous injections.” 

(Pharmacist) 

2) Injection procedure-related factors: omission 

of or negligence in important steps  

Injection procedure-related factors can arise 

from omission of or negligence in carrying out the 

steps of the injection procedure, including 

“confusion as to which type of fluid should be 

injected” and “unclear verbal prescriptions from 

doctors.”  
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 Confusion related to the type of fluid 

injection 

Most of the experiences related by nurses 

consisted of accidentally injecting a patient with 

the wrong fluid. Participants noted that if a large 

dose is required or there is a shortage of time, 

mistakes are more likely to happen. 

“Some patients are injected with several 

medications at the same time. Therefore, 

sometimes there are several injection lines on a 

single fluid hanger, and if the nurse rushes or is 

not careful about it … mistakes are easily made. In 

the case of medication delivered through an 

inhaler solution, if it is prepared in a syringe and 

there is no marking on it, it can be mistaken for an 

intravenous injection.” (Nurse) 

 

 Confusing verbal prescriptions from 

doctors 

Nurses pointed out that administration errors 

could result from breakdowns in communication. 

In particular, they reported that when they are 

given verbal prescriptions by doctors in 

emergency situations, they can become confused 

about the name and dosage of the medication 

ordered. Pharmacists agreed that mistakes are 

made when nurses receive their instructions via 

verbal prescriptions. Doctors believed that errors 

did not stem from the verbal prescriptions 

themselves but occurred during the 

administration of medications. 

“When prescriptions are given over the phone, 

because one cannot verify them and must carry 

them out independently, there is a higher 

possibility of making a mistake than with 

electronic prescriptions … inexperienced new 

nurses or nurses administering unfamiliar 

medications often make mistakes by not verifying 

the name or dosage of the medication … 

[Furthermore,] medications these days do not go 

by a uniform unit. With each drug having its own 

[dosage units]…[it can be either] 0.5 g or 500 mg 

[which can get confusing]. Some medications 

differ only by their label color, although the 

dosage for each matters considerably. Verbal 

prescriptions are usually given during 

emergencies, and so it’s kind of natural, 

considering the circumstances, for 

miscommunication to happen.” (Nurse) 

"Nurses are very keen to receive electronic 

prescriptions as well, especially after being given 

verbal prescriptions … but we cannot help making 

verbal prescriptions [during emergencies]…” 

(Doctor) 

“I believe that, if given verbal orders for highly 

enriched electrolytes, some nurses will make 

mistakes in the prescription confirmation and 

administration process.” (Pharmacist) 

3) Environmental factors: inappropriate working 

environment 

Factors related to working environments that 

are inappropriate for administering medication 

included “inappropriate medication management” 

and “shortage of medicators and lack of operating 

experience.” 

 Inappropriate medication management 

Nurses commented that confusion could arise 

when the medication storage cabinet was left 

open or when proper attention was not given to 

labels as medications were being blended. 

Doctors credited errors in medication 

management to a lack of safety devices and the 

failure of new nurses to adequately monitor the 

storage and administration of medicine. 

Pharmacists pointed out that safety can be 

compromised if the light-resistant wrappings of 

some medications, such as anticancer drugs, are 

damaged. 

 

“Although some of the high risk medications 

are labeled accordingly and stored separately, the 
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storage cabinet can be left open, and these 

medications can be confused with others. I often 

think that even if there is no ‘warning’ sign in the 

storage room or drug packaging box, something 

serious could still happen.” (Nurse)  

“New nurses sometimes forget, especially 

when rushed, to connect the anticancer drugs 

properly, often failing to set the safety device at 

the right time. I get worried when I think about 

the hazards associated with such medications and 

the precautions that must be taken.” (Doctor) 

“Caution must be taken not to expose 

anticancer drugs to light when administering 

them… when the packaging has been damaged, 

however, … [nurses] might administer the drug 

without knowing that it has happened.” 

(Pharmacist) 

 Shortage of medicators and a lack of 

experiencein administering injections 

Nurses pointed out that a high-risk medication 

injection can beinterrupted or compromised when 

a patient leaves their room with the medicator 

machine or when machines in the examination 

room are misused. Doctors suggested that the 

shortage of medicators was an important cause of 

injection errors, while pharmacists pointed out 

that sometimes nurses administer a medication 

without regard for the patient’s safety, often 

paying no attention to the drug’s characteristics. 

“If the medicator stops operating when the 

patient is out of the nurse’s sight … then 

administration of the drug is not properly carried 

out…. The infusion device in examination rooms 

can also stop operating correctly, injecting the 

fluid injection too fast or too slow. This is 

especially dangerous when administering KCl-

blended intravenous injections, because in serious 

cases, respiratory arrest may occur. So, in 

handling such high-risk medications, nurses often 

become anxious … I hope some systemized 

structure is set in place [in the future] to prevent a 

shortage of medicators or problems arising from 

misoperation.” (Nurse)  

“I think there are times when there are a 

shortage of fluid injection devices in the wards … 

So I believe fluid loading can occur when 

administering KCl, NaCl, heparin, and anticancer 

drugs, especially in urgent cases where fluid 

injection speed adjustment devices are not used.” 

(Doctor) 

“Some of the nursesomit the use of protective 

equipment when administering high-risk drugs 

(anticancer drugs) under the pretext that they are 

busy and are familiar with the proper drug 

administration as they have done it many 

times”(Pharmacist) 

Discussion 

The present study acquires a multi-perspective 

understanding of the nurses’ awareness of and 

experience in the safety and errors related to 

high-risk intravenous injection, by converging the 

opinions of health care professionals directly 

involved in high-risk intravenous injection safety, 

i.e., nurses, doctors, and pharmacists. We asked 

medical personnel directly involved in these 

procedures (nurses, doctors, and pharmacists) for 

their perspectives on common errors that occur 

during injections. Moreover, we performed an in-

depth investigation of the problems with injection 

administration reported by these health 

professionals.  

“Lack of knowledge and awareness of high-risk 

medications” and “carelessness in controlling the 

drip speed of high-risk medication” were 

identified as human-related factors involved in 

injection error, reflecting a lack of preparedness 

on the part of the nurses administering drugs. The 

belief that a lack of knowledge and awareness of 

medications underlies many injection errors, 

which was voiced by nurses, doctors, and 
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pharmacists, is supported by Oh & Yoon’s14 

findings that the more aware nurses are of 

injection errors, the fewer mistakes they make. In 

addition, nurses and doctors called attention to 

the patency of the tubes through which high-risk 

medication is injected; if a proper link is not 

maintained, the patient’s treatment may be 

hindered and other adverse effects could result as 

well. Therefore, nurses must carefully consider 

the fluid injection speed and the integrity of the 

tube connection.  

In light of the result of a study that stated that 

there wasa relationship between the nurses’ 

observation level and risk assessment, nurses’ 

negligence and mistake, lack of knowledge and 

experience came to affect the safety of 

patients.15,16 

According to Ryou17 79% of nursing errors are 

caused by a “lack of caution.” In other words, 79% 

of these mistakes could have been prevented had 

nurses paid more attention. For these reasons, we 

deem it necessary to establish a safety 

management system that properly addresses 

high-risk intravenous medication administration.18 

The recent trend in coping with errors in the 

hospital setting is recognizing the problem in the 

health care delivery system as the cause of error 

occurrence and focusing on preventive measures 

by improving the pertinent system.19 

Additionally, it is suggested that to improve 

the safety of patients, it is crucial to establish a 

hospital environment where medical personnel 

are not criticized or punished for their errors, and 

efforts should focus on thoroughly analyzing the 

frequency and causes of actual errors and taking 

measures to prevent similar errors from recurring 

in the future.20,21 

As for the factors associated with injection-

related procedures, health professionals reported 

that most errors were caused by omission of or 

carelessness in proper injection protocol. Such 

factors include “injection of the wrong fluids” and 

“unclear verbal prescriptions from doctors.” 

“Injection of the wrong fluids” occurred primarily 

when nurses misplaced the correct fluid after 

preparing it, usually when multitasking. New 

nurses are prone to such errors, due to their 

inexperience with emergency situations.22 

Therefore, hospitals should establish an 

environment in which the nurse responsible for 

the initial injection takes responsibility for the 

entire procedure, including preparing and 

administering the injection and providing proper 

nursing care afterwards.  

Nurses and pharmacists recognized “unclear 

verbal prescriptions from doctors” as a frequent 

cause of errors during emergencies. Doctors 

blamed such errors on the hospital, which often 

forces them to give verbal prescriptions. The 

complex conditions responsible for unclear verbal 

prescriptions, which likely result in injection 

errors, reflect the view advanced by Kim, et al.23 

They claim that administration safety errors are 

related to the organization as a whole, with such 

errors becoming more frequent when work backs-

up or personnel are busy or fatigued. Because 

errors in high-risk intravenous injection can be 

fatal for patients, standardized administration 

procedures for dangerous medications must be 

carried out24 and efforts to increase awareness of 

injection safety among medical personnel must be 

made. 

As for the environmental factors related to 

injection errors that were reported in our 

interviews with health professionals, we extracted 

“inappropriate medication management” and 

“shortage of medicators and lack of operating 

experience” as two important concerns. If the 

fluid injection rate of a medication is adjusted 

without using the appropriate device, a patient’s 

movements can influence the injection speed; in 

this case, the expected effect of a drug may not 

be achieved, potentially influencing a patient’s 

treatment plan. This finding is consistent with 

previous research that reports excessive injections 

can result in critical harm. The pharmacists in our 
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study, however, pointed out that some nurses are 

simply heedless of safety procedures, leading to 

inappropriate medication management. According 

to Park25, nurses can be learn about anticancer 

drugs through a variety of different channels. 

Therefore, appropriate education regarding the 

safety regulations of high-risk medications should 

require for all medical personnel. Hospitals should 

also organize their own injection safety guidelines 

for high-risk medications, along with periodic 

evaluations and educational 

supplementation.26Besides, the improvement of 

computer systems regarding drugs for high-risk 

intravenous injection would reduce the errors 

likely to occur at the prescription stage. 

Additionally, improvements of the injection 

environment, such as special management of 

high-risk drugs, patient recognition bracelets, 

application of barcode systems for certain drugs27, 

establishment of injection error reporting systems 

and organization safety culture in which analysis 

data are shared, and efforts for standardization 

through injection nursing QI activities, would be 

helpful as practical solutions.These will likely 

prove crucial efforts in increasing both patient and 

medical personnel safety. The results of our study 

can be used as baseline data for future research 

aimed at developing indices of quality 

improvement and improving the management of 

intravenous injections of high-risk medications. 

Conclusion 

Drug administration is one of a nurse’s most 

important tasks. No nurse wishes to commit an 

error while administering medication, thereby 

threatening patient safety. To prevent such 

accidents, the causes of errors must be identified 

so that hospitals can begin to establish prevention 

systems. In our study, focus group interviews 

were conducted with medical personnel familiar 

with the administration of injections in clinical 

settings. Our goal was to verify the causes of 

nurses’ errors in administering high-risk 

intravenous medications. We found that human, 

procedural, and environmental factors all 

contributed to injection errors. Identifying 

systemic factors at the organizational level that 

foster medical errors, altering human behaviors 

that contribute to injection mistakes, and 

improving elements of the work environment to 

promote safety will be essential steps in 

establishing a framework for safe, high-risk 

intravenous injections. 
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ANNEX  

Table 1. Characteristics of the Participants (N = 13) 

ICU = Intensive care unit 

 

  

 

 

Category 

 

Nurses  

(N = 7) 

n (%) 

Doctors 

 (N = 3) 

n (%) 

Pharmacists  

(N = 3) 

n (%) 

Age (years) 

26–30 5 (71.4%)   

31–35 1 (14.3%) 3 (100%) 2 (66.7%) 

≥36 1 (14.3%)  1 (33.3%) 

Gender 

Male 1 (14.3%) 2 (66.7%) 1 (33.3%) 

Female 6 (85.7%) 1 (33.3%) 2 (66.7%) 

Educational 

status 

Diploma 2 (28.6%)   

Bachelor 5 (71.4%) 2 (66.7%) 3 (100%) 

Master  1 (33.3%)  

Work unit 

General ward 5 (71.4%) 2 (66.7%)  

ICU 2 (28.6%) 1 (33.3%)  

Others   3 (100%) 

Time 

incurrent 

position 

(months) 

≤48  3 (100%)  

48–74 6 (85.7%)  2 (66.7%) 

≥74 1 (14.3%)  1 (33.3%) 
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Table 2. Causes of errors in high-risk intravenous injection administration in nurses according to healthcare 

professionals 

Problem 
Healthcare 

Professionals 
Subcategory Category of Cause 

-Lack of knowledge and understanding 

of drugs 

-Lack of responses to fast inflows of 

new drugs 

 

Nurse 

 Lackof 

knowledgeandawareness of 

high-risk medications 

 

Human-related 

factors:  

lack of 

preparedness by the 

injection-

administering nurse 

-Lack of experience of new nurses in 

the administration of medicines 
Doctor 

-Decline in care and cognition of drugs 

-Force of habit on drugs used 

frequently 

Pharmacist 

-Inaccurate drip speed control of drugs 

-Changing the patient’s posture 

-Occlusion of aqueous solution 

speedcontrol tube 

-When aqueous solution speed is 

manually controlled 

Nurse 
Carelessness when 

controlling the  

drip speed of high-risk 

medication 

 

-Problem of patency Doctor 

-Inaccurate speed control of aqueous 

solutions  

-When the speed is controlled by eye 

measurement 

Pharmacist 

-Hasty injection or negligence of 

confirmation 

-When many aqueous solutions are 

connected simultaneously 

-When not closely checked 

-Drug name mark missing 

Nurse 

Confusion related to the type 

of fluid injection 

 

Injection procedure-

related factors: 

omission of or 

negligence in 

important steps 

-Unclear communication 

-When the prescription has not been 

rechecked 

Nurse 

Confusing verbal prescriptions 

from doctors 
-Circumstances of oral prescription Doctor 

-Error in the process of oral 

prescription 
Pharmacist 

-Free access to the storage of drugs Nurse 
Inappropriate medication Environmental 
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-Labeling negligence when combining 

drugs 

management  factors:  

inappropriate 

working 

environment 

 

-Lack of new nurse monitoring 

-Lack of safety devices  
Doctor 

-Damage in light-tight packaging 

-Negligence drugs that require 

attention 

Pharmacist 

-Inexperienced operation of device 

-When injection related manuals have 

not been furnished 

Nurse 
Shortage of medicators and a 

lack of experience in 

administering injections  
-Insufficient injection devices Doctor 

-Insensitive to safety Pharmacist 


