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Table 1. General characteristics of study population (n=68).

Age (year) 26.1%3.5
BMI (kg/m’) 22.243.0
Heart rate (bpm) 72.249.7
Sleep time (hour/day) 7.0£0.8
Sex Male 45 (66.2)
Female 23 (33.8)
Smoking No 40 (58.8)
Ex-smoker 4 (5.9
Yes 24 (35.3)
Exercise No 52 (76.5)
Yes 16 (23.5)
Anxiety No 55 (80.9)
Yes 13 (19.1)
Depression No 50 (73.95)
Yes 18 (26.5)
Fatigue No 46 (67.6)
Yes 22 (32.4)
Sleep (hour/day) >7 40 (60.6)
<7 26 (39.4)

Data are expressed as mean+standard deviation and numbers (%).
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Table 2. Heart rate variability in morning, afternoon, and subtracted differences from afternoon to morning (n=68).

Variables Morning Afternoon Difference P
SDNN (ms) 50.2+14.5 44.2415.2 —6.0£12.9 <0.001
RMSSD (ms) 41.0+18.2 35.6+16.0 —5.4+13.6 0.002
TP (ms’) 1,974.5%1,292.7 1,609.1£1,209.1 —365.4+1,078.7 0.007
LF (ms’) 605.1£465.3 553.04524.7 —52.1£495.2 0.389
HF (ms’) 541.6+525.6 414.9+432.3 —126.7£1,078.7 0.008
LF/HF 2.142.3 1.841.6 —0.242.2 0.435
Mean HR (bpm) 69.849.8 74.7+10.7 4.9+6.6 <0.001

Data are expressed as meanzstandard deviation. P value by paired t-test. dSDNN: difference of the standard deviation of normal
to normal interval, dRMSSD: difference of root-mean-square of successive differences, dTP: difference of total power, dLF: difference
of lower frequency, dHF: difference of high frequency, dMean HR: difference of mean heart rate.

Table 3. Differences of TP and RMSSD according to anxiety, depression, fatigue and sleep hours (n=68).

Subtracted difference from afternoon to morning

dTP (ms’) P dRMSSD (ms) P

Anxiety No —170.7£146.5 0.007 —3.5+1.8 0.01
Yes —1,148.0+£311.0 —15.0£3.9

Depression No —197.6£154.2 0.04 —3.5%19 0.02
Yes —866.4%277.3 —12.7%3.4

Fatigue No —163.6£162.8 0.04 —3.3+2.0 0.05
Yes —840.0+266.4 —11.4+3.3

Sleep (hours/day) >7 —249.8+181.4 0.31 —5.6%2.3 0.89
<7 —556.1%£229.9 —6.1£2.9

Data are expressed as Least Square MeanzStandard error. P by ANCOVA adjusted for sex, body mass index, mean heart rate, smoking,
alcohol. dTP: difference of total power, dRMSSD: difference of root-mean-square of successive differences.
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The Changes in Heart Rate Variability between
Morning and Afternoon
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Ph.D., Kyung Soo Kim, M.D., Ph.D.

Department of Family Medicine, The Catholic University of Korea
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Background: Short-term measurement of heart rate
variability is known to be a non-invasive technique to
examine autonomic nerve system. Heart rate variability
exhibits circadian rhythm according to work/sleep cycle
and biological clock. In primary practice, short-term
measurement of heart rate variability is usually used
during the day. Therefore the aims of this study were to
investigate the possibility of differences in heart rate
variability between morning and afternoon and also to
examine the relationship among associated factors.
Methods: Sixty-eight healthy volunteers underwent short-
term measurement of heart rate variability on two
occasions: in the morning (08 : 30~11 : 00) and in the
afternoon (13 : 30~16 : 00). A structured questionnaire
was used to access general characteristics, emotion, fatigue
and sleeping hours.

Results: The mean heart rate was significantly increased
and SDNN, RMSSD, TP, HF and VLF were significantly
decreased in the afternoon compared to the morning. LF
and LF/HF were not changed. The anxiety group, the

group
significantly greater reduction in TP and RMDDS than

depression group and the fatigue showed
the control group.

Conclusion: In the afternoon, parasympathetic activity
and total power were decreased significantly compared to
the morning. Short-term heart rate variability should be
measured in the same time zone and need to consider
food intake effect. Those who complained of anxiety,
depression or fatigue were related to much decrease in
TP and RMSSD in the afternoon. (J Korean Acad Fam
Med 2008;29:579-584)

Key words: heart rate variability, time, depression,

anxiety, fatigue
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