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Influence of Academic Examination on Heart Rate Variability and Its Relationship with Test Anxiey

Myung Ae Kim*, Na Hyun Kim*, Young Sook Kwon*, Keung Hee Lee*, Sun Young Park*, Kee Sam JungJr

*College of Nursing, Keimyung University, Daegu, "School of Medical Information, Yong-In Songdam College, Yongin, Korea

Heart rate variability (HRV) measurements is a non-invasive technique that can be used to assess autonomic function, especially

the balance between sympathetic and vagal activity. The aim of this study was to test the utility of heart-rate variability (HRV)

analyses as a means of quantifying autonomic regulation related to academic examination stress. In addition, we investigated the

correlations of HRV with anxiety in nursing students. Autonomic function was assessed by heart rate variability and examination

stress was assessed by Test Anxiety Inventory. There were three HRV data collections: baseline, during examination period, and

after examination period. Analysis showed that during the examination period, a significant reduction in the timing (RMSSD, p
<.05), high frequency (HF, p<.05), and normalized HF (norm HF, p<.05) of the HRV was observed, and a significant
increased in the heart rate (p<.05), normalized low frequency (norm LF, p<.05), and the low frequency to high frequency ratio

(LE/HF %). Majority of the changes continued after the examination period. There was correlation between HRV indices and Test

Anxiety Inventory scores only during examination period. HRV can be a useful tool in assessing the role of autonomic nervous

system fluctuations in healthy individual under stressful situations. (Korean J Str Res 2010;18:11~17)

Key Words: Academic examination, Heart rate variability, Anxiety
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Table 1. Heart rate variability: baseline, examination, and post examination.

Baseline During examination After examination

M (SD) M (SD) M (SD)
Mean heart rate 76.07 (9.02) 78.92 (10.96)" 79.56 (8.53)b
SDNN (ms) 45.56 (13.85) 45.14 (14.64) 42.89 (13.23)
RMSSD (ms) 40.88 (16.54) 35.85 (18.87)" 36.72 (14.57)
TP (msZ) 1681.55 (1101.98) 1553.78 (1153.83) 1463.95 (1046.06)
LF (msz) 481.84 (443.08) 480.10 (367.00) 401.49 (338.43)
HF (msZ) 659.28 (553.72) 488.60 (584.96)" 454.24 (434.08)b

LF norm (%)
HF norm (%)
LF/HF

44.10 (19.97)
55.89 (19.97)
1.18 (1.31)

55.10 (18.55)"
4458 (18.81)"
1.78 (1.65)"

49.60 (21.14)
50.13 (21.70)°
1.45 (1.30)

‘Significant difference between baseline and during examination, Significant difference between baseline and after examination by paired t-test (p<.05).

SDDN: standard deviation of N-N interval, RMSSD: square root of the mean squared differences of successive N-N intervals, TP: total power, LF: low
frequency, HF: high frequency, LF norm: normalized low frequency (LF/LE+HF), HF norm: normalized high frequency (HF/LF+ HEF).

Table 2. Correlations between TAI and HRV values.

Baseline During examination After examination
SDNN (ms) 0.095 —0.195 —0.020
RMSSD (ms) —0.066 —0.222 —0.146
log (TP) 0.109 —0.267" 0.001
log (LF) 0.066 0.224 0.125
log (HF) 0.002 —0.256" —0.144
LF/HF —0.091 0.127 0.241°

“Statistically significant by pearson correlation (p<.05). SDDN: standard
deviation of N-N interval, RMSSD: square root of the mean squared
differences of successive N-N intervals, log: log transformation, TP: total

power, LF: low frequency, HF: high frequency.
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