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Analyses of Practical Nursing Knowledge
from Biological Data
and Heart Rate Variability in Drawing Blood
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“Proficient art” and “knacks” in nursing skills are difficult to hand down because of their “tacit nature.”
To clarify these skills’ characteristics, this study compared nurses’ and beginners’ states of tension when drawing
blood. We conducted time and frequency analyses of measured electrocardiogram waveforms. From these
analyses, we obtained the cardiac vagal index (CVI) and the ratio of the low-frequency components (LF) and the
high-frequency components (HF). Strong negative correlation was found between the CVI and the LF/HF among
experienced nurses, indicating that they were in a calm state of mind. In contrast, beginners were in an unbalanced
mental state. The subjective results acquired from the post-experiment interviews supported the heart rate
variability data. Results suggest that heart rate variability can be a useful objective index of the psychological state

related to drawing blood.
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Fig. 2 Example of placing electrocardiogram (ECG)
electrodes.

Fig.3 Scene of blood drawing.
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Fig. 4 Example of ECG waveform.
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Table 1 The number of successful procedures of nurse and
beginners, and correlation between the CVI and

the LF/HF.
The number of Correlation between
succoss the CVI and the
LF/HF
beginner No. 5 10/10 -0. 06
No. 10 10/10 0.29
No. 4 9/10 0. 06
No. 6 9/10 -0. 21
No. 9 9/10 0. 06
No. 3 8/10 -0. 25
No. 2 6/10 0. 34
No. 8 6/10 -0. 44
No. 1 5/10 -0. 28
No. 7 4/10 -0. 50
nurse 10/10 -0.79

Table 2 The subjective results acquired from the interviews
after the experiment.

knowledge understood it 10
couldn’t understand it 0
technique learnt it 7
couldn’t learn it 3
mental state nervous 8
calm 2
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