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Abstract  

Objective: Peripheral intravenous catherization procedures are frequently performed on hospitalized 

patients. The application of the peripheral intravenous catherization is one of the most frequently used 

invasive nursing procedures. Although peripheral intravenous catheterization is the most commonly 

performed basic nursing skill and it is the skill that causes the most anxiety during clinical practices. 

Thereforei this study was conducted to examine nursing students’ levels of knowledge about peripheral 

intravenous catheterization. 

Methods: This descriptive and correlational study’s data were collected from 302 nursing students from 

February 2019 to April 2019 during the 2018-2019 academic year. The study data were collected using an 

introductory information form, the Peripheral Intravenous Catheterization Information Form and in face-to-

face interviews. 

Results: The students’ mean score for knowledge levels about peripheral intravenous catheterization was 

66.53 ± 15.00. The students who had graduated from vocational schools of health and the students who were 

in their fourth year of study had higher levels of knowledge about peripheral intravenous catheterization, and 

this was a statistically significant difference with the other students. 

Conclusion: The nursing students’ level of knowledge about peripheral intravenous catheterization increased 

with years of study, and they had moderately high levels of knowledge about it during their 4-year 

undergraduate education. 
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Introduction  

The nursing profession is a practical discipline 

that requires both theoretical knowledge and practical 

skills to be combined in a harmonious way 

(Schoening et al., 2006). Nursing students should 

develop themselves affectively and achieve 

professional efficiency in psychomotor skills. In this 

context, nursing practices include the reflection of 

theoretical knowledge, affective competencies in the 

clinical setting, and psychomotor skills such as 

practice and management in care actions (Aydogan, 

2016). Psychomotor skill; coordinated muscle 

activities used during the performance of a work, 

guided by conscious mental activity (Mete and Uysal, 

2009; Sen, 2012). 

Every psychomotor skill requires physical, 

cognitive and affective skills (Simsek et al., 

2018).Peripheral intravenous catheterization (PIVC) 

is the most commonly performed basic nursing skill 

and one of the most important modern treatment 

methods used in hospitals (Aydın and Arslan, 2018; 

Kus and Buyukyılmaz, 2017; Sarı et al., 2016). PIVC 

is used commonly (Tokizawa et al., 2017) with 

approximately 80% of hospital patients (Rickard et 

al., 2012; van Loon et al., 2018; Webster et al., 2013). 

An average of more than 300 million PIVCs a year 

are performed in the United States and England 

(Abadi et al., 2013; Aydın and Gurol Arslan, 2018; 

Keleekai et al., 2016; Wallis et al., 2014). PIVC is one 

of the hardest nursing skills to teach and causes the 

most anxiety during clinical practices (Bayar et al., 

2009; Erdem, 2018). Students feel so much anxiety 

because they do not think they have sufficient 

knowledge about and skills in PIVC, because they do 

“not/cannot get sufficient practice, and because PIVC 

is an invasive practice that can hurt patients 

(Houghton et al., 2013; Ozturk and Dinc, 2014). 

Nurses’ responsibilities include knowing the 

relevant vein anatomy well, determining the area 

where PIVC is to be performed, choosing the catheter 

that suits patients’ age and treatment, knowing the 

proper PIVC methods and principles and knowing 

about potential complications (Uzun, 2019; Aydin 

and Gurol Arslan, 2018; Aygun and Erten, 2011; 

Carroll and Bennett, 2015). These competencies must 

be acquired by nursing students during their student 

days. However, the development of students’ skills in 

practice is hindered by: insufficient numbers of 

academic staff and excessive numbers of students in 

nursing departments, insufficiencies in clinical 

practice fields, non-equipped and insufficient 

numbers of skill laboratories, discharging patients 

quickly and the recent rise in the importance of 

patient safety and patient rights. (Goris et al., 2014; 

Sendir, 2013; Sendir and Coskun, 2016). This study 

was conducted to evaluate nursing students’ levels of 

knowledge about PIVC insertion skill. 

The main research questions are as follows: 

1. What are the students’ levels of knowledge 

about PIVC? 

2. Is there a difference among PIVC knowledge 

levels according to the socio - demographic 

characteristics of nursing students? 

 

Methods 

 

Study design population and sampling  

This is a descriptive cross-sectional study. The 

descriptive cross-sectional survey questions were 

answered in 2019. The target population was nursing 

faculty students. The study population included 404 

students in the nursing department of a faculty of 

health sciences in Turkey during the 2018-2019 

academic year. The total number of samples was 

calculated as 252 according to 5% acceptable error, 

99% confidence level. The sample was increased by 

20% to avoid an effect of any possible loss of data, 

bringing the total to 302 students and 302 students 

participated in the study. 

 

Ethical considerations  

Before starting the research, the written consents 

of the research institution were obtained. The 

research protocol was approved by the ethics 

committee (Decision no: 2019/65). Students 

participating in the research signed their consent for 

participation in the study. 

 

Data Collection Instruments 

The study data were collected using an 

introductory information form, the PIVC Information 

Form and in face-to-face interviews. 

Personal information form was prepared by the 

researchers considering relevant literature (Aydin and 

Arslan, 2018; Erdem, 2018). It included 7 questions 

related to sociodemographic characteristics such as 

age, sex, graduated high school, what class of 

students, whether they perceived themselves as 

suitable for the profession of nursing, and whether 

nursing was their choice. 

The PIVC Information Form was developed in a 

postgraduate thesis entitled “An Examination of the 

Effect of Simulation-based Learning in Developing 

the Skill of Peripheral Intravenous Catheter 

Insertion.” It includes 10 questions prepared by the 

researcher in accordance with the literature to 

determine students’ levels of knowledge about PIVC. 

The lowest possible score is 0, and the highest is 100. 
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Higher PIVC scores indicate higher levels of 

knowledge about PIVC. 

 

Data Collection  

The data were collected by the researchers in the 

classroom between 10 to 15 minutes by using face to 

face interview technique. 

 

Data and Statistical Analyses 

The data were analyzed using the Statistical 

Package for Social Sciences 22.0 (SPSS 22.0). 

Descriptive statistics (percentage, mean, and standard 

deviation) were applied to students' demographic 

characteristics. Kolmogorov- Smirnov test was 

conducted to examine normal distribution. 

Independent-Sample T test was utilized for 

comparison of the quantitative data showing normal 

distribution. For data normal distribution, Anova test 

was used for comparison of groups more than two. 

The value of p < 0.05 was considered to be 

statistically significant. 

 

Results 

The study sample included 302 nursing students. 

Most of the participants were male (76.2%), and all 

of them were in the age group of 18 to 25 years old. 

Their mean age was 20.24 ±1.46. Of the participants, 

64.9% had graduated from Anatolian high schools. 

The largest number of them were third year students 

(30.5%). Of the participants, 47.0% thought that 

nursing suited them partially, 71.6% chose nursing 

willingly, and 71.2% chose nursing because they 

think it will be easy to find a job after graduation 

(Table 1) 

 

 

Table 1. Demographic characteristics of the nursing students 

Variable Categories (%) n M SD 

Age (years) 18-25             302 20.24 1.46 

Gender Male 76.2 230   

Female 23.8 72   

Year of study 1st Year 27.0 86   

2nd Year 22.6 72   

3rd Year 30.5 97   

4th Year 19.8 63   

High school 

type 
Vocational School of Health 18.9 57   

Anatolian High School 64.9 196   

Science High School 3.0 9   

Other 13.2 40   

Believing 

nursing suits 

them 

Yes  46.7 141   

No  6.3 19   

Partly 47.0 142   

Chose nursing Willingly 216 71.5   

Unwillingly 86 28.5   

Reasons for 

choosing 

nursing 

Ease of employment 215 71.2   

My family’s request 47 15.6   

Want to be a nurse 35 11.6   

Peer suggestions 5 1.7   
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Table 2. PIVC Score 

 n Min-Max Mean±SD (Median) 

PIVC Score 302 25-100 66.53±15.00 (65) 

 

Their mean score for knowledge about PIVC 

was 66.53 ± 15.00. Their lowest score was 25, and 

their highest was 100 (Table 2). 

 

 

 

 

Table 3. Evaluation of the students’ knowledge levels about PIVC according to their socio-demographic 

characteristics 

Variable  n Mean SD p t- value df 

 

Gender 
Male 230 66.63 14.75 0.851 0.187 300 

Female 72 66.25 15.86 

     F Value  

 

 

Year of study 

1st Year 93 65.268 15.644 0.029  

 

 

3.052 

 

 

 

3 
2nd Year 91 64.120 13.836 

3rd Year 78 68.141 15.936 

4th Year 40 71.875 12.894 

 

 

High school type 

Vocational School of 

Health 
57 72.631 12.287 

0.006 4.275 3 

Anatolian High School 
196 65.510 15.892 

Science High School 
9 65.555 11.023 

Other 40 63.125 12.744 

Believing nursing suits 

them 

Yes  141 67.269 16.162 0.728 0.318 2 

No  19 65.526 11.890 

Partly  142 65.950 14.228 

      t- value  

Chose nursing Willingly  216 66.481 15.667 0.056 -0.107 300 

Unwillingly  86 66.686 13.297 

Reasons for choosing 

nursing 
Ease of employment 215 66.255 15.672 

0.568 0.675 3 

My family’s request 
47 68.723 12.089 

Want to be a nurse 35 64.714 13663 

Peer suggestions 
5 71.000 20.736 

t=Independent –samples t-test      F=One way Anova Test 
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Comparing the students’ mean scores and their 

socio-demographic characteristics showed that 

gender, believing that the nursing profession suited 

them, choosing nursing willingly and the reasons for 

choosing nursing did not affect their mean score. 

However, high school type and year of study affected 

their levels of knowledge about PIVC. The students 

who had graduated from vocational schools of health 

and the students who were in their fourth year of study 

had higher levels of knowledge about PIVC, and this 

was a statistically significant difference with the other 

students (p=0.006, p=0.029) (Tablo 3). 

 

Discussion 

PIVC is one of the most invasive applications 

where students experience the most stress among 

nursing practices. (Forsberg and Engström, 2018). 

This practice is a difficult skill to learn for nursing 

students and can cause many complications if not 

done effectively (Kus and Buyukyilmaz, 2017). In 

order to avoid complications, students must have 

sufficient knowledge and psychomotor skills for 

PIVC application before encountering a real patient. 

This study found the nursing students’ mean PIVC 

score on the PIVC as 66.53 ±15.00. On a scale of 100, 

the students’ levels of knowledge about PIVC were 

above the median value. As a result of the study they 

conducted with nursing students, Cevik et al. (2019) 

found that nursing students’ mean score was 

77.66±9.42, Ismailoglu and Zaybak (2018) found that 

nursing students’ mean score was 65.56 ±12.91. In 

their study examining the students’ level of 

knowledge regarding PIVC practice, Aydın and 

Arslan (2018) also found that nurses had moderately 

high levels of knowledge about PIVC. Our finding is 

in line with similar findings by prior studies. The 

nursing students had moderate levels of knowledge 

about PIVC throughout their education, which may 

be related to their not being able to perform it in 

practice very often. 

In the study, female students were found to have 

higher PIVC score than male students. When similar 

studies in the literature were examined, it was found 

that there was no data for this finding. In the study, 

the high score of female students was interpreted as 

that women may be related to the development of fine 

motor skills than men. 

When the PIVC scores of the students were 

examined according to the grade level of the study, it 

was determined that the students in the fourth grade 

had higher PIVC scores than the students in the other 

three study year. This finding of the study suggested 

that students in the fourth grade reinforced their 

theoretical knowledge with long-term clinical 

practice experiences. 

Examining the high school from which students 

graduated and students’ level of knowledge regarding 

PIVC practice found that students who had graduated 

from vocational schools of health had higher levels of 

knowledge about PIVC than students who had 

graduated from other high school types, and this 

difference was statistically significant (p<0.05). The 

students who attended vocational schools of health 

performed PIVC many times in clinical practices, 

which may be an effective way to acquire this skill. 

Similarly, the fourth-year students had higher levels 

of knowledge about PIVC than those in other years of 

study, and this difference was statistically significant 

(p<0.05). Being qualified in cognitive, affective and 

psychomotor fields is significant for efficient learning 

in nursing education (Eker et al., 2014). One of the 

fundamental points that Benner notes in her novice to 

expert model is that nursing knowledge is based on 

practice and improves with time (Koc et al., 2018). 

Study data obtained in the light of the literature 

indicates that students who perform or observe PIVC 

in the clinic have higher levels of knowledge about 

PIVC. 

 

Limitations of the study 

The study’s significant limitation is the fact that it 

was restricted to a group of nursing students in 

Turkey. Therefore, the results cannot be generalized. 

 

Conclusion 

The nursing students had at least moderate levels of 

knowledge about PIVC throughout their education, 

but their levels of knowledge about PIVC also 

increased with years of study. Another factor that 

affected the students’ level of knowledge about PIVC 

was the type of high school they attended. The 

students who had graduated from vocational schools 

of health had higher levels of knowledge about PIVC. 

Evaluating these results together shows that levels of 

knowledge about PIVC, one of the important 

psychomotor skills in nursing, increases with 

experience. 
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