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Differences in Heart Rate Variability Depending on Sex, Level of Stress, Anxiety, and Depression
among College Students: on the Basis of Neurovisceral Integration Model

Suh, Min Hee
Department of Nursing, Inha University, Incheon, Korea

Purpose: This descriptive study aimed to investigate heart rate variability (HRV) according to sex and to elucidate the influence of
negative emotion such as levels of stress, anxiety and depression on HRV among Korean college students based on a neurovisceral
integration model. Methods: A descriptive study design was used. Eighty-six healthy college students participated in the study. Rest-
ing HRV and standing HRV on orthostatic stimulation were measured for 5 minutes during 4-6 p.m. in the afternoon. Levels of stress,
anxiety and depression were assessed using the Global assessment of recent stress, State-Trait Anxiety Inventory and Beck Depres-
sion Index, respectively. Results: Out of the 86 students, 47 (54.7%) were men and 39 (45.3%) were women. Root mean square of the
differences between adjacent RR intervals (RMSSD) and normalized high frequency (nHF) on standing HRV were significantly lower
in men than in women (p=.005, p=.019, respectively). Male gender (3 =0.30, p=.013), higher level of stress (3 =-0.36, p=.009) and
lower level of depression (8= 0.30, p=.044) exerted a significant influence on decreased nHF in the multiple regression analysis.
Conclusion: We suggest that men are more vulnerable to having reduced vagal activity on HRV than women. Since male gender,
higher level of stress and lower level of depression level influenced decreased vagal activity, strategies are needed to improve stress
and depression rather than anxiety especially for men, which contribute to promoting HRV to prevent cardiac health diseases.
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Mean = SD or n(%)

tory’ p
Total (n=286) Male (n=47) Female (n=39)

Age (yr) 220+194 22514183 2133+190 1.92 004
Height (cm) 168.18+7.84 17323+6.53 162.11+4.09 9.62 <.001
Weight (kg) 63.30+10.22 69.31+847 56.05+692 7.84 <.001
Body mass index 2234242 23.1£2.09 21.3+£248 3.51 001
Income (unit: 1,000 KRW)

<300 42 (488) 25(53.2) 17 (43.6) 2.37 306

300-490 28(32.6) 16 (34.0) 12 (30.8)

> 500 16 (18.6) 6(12.8) 10 (25.6)
Regular smoking

No 78(90.7) 40 (85.1) 38(97.4) 384 067

Yes 8(93) 7(14.9) 1(26)
Drinking alcohol

Everyday 5(6.0) 2(43) 3(81) 131 519
Occasionally 78(92.9) 44 (93.6) 34(91.9)

None 1(1.2) 1.1) 0(0.0)

KRW =Korean won.
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Table 2. Descriptive Statistics of Study Variables
Total (N=286) Male (N=47) Female (N=39) U
Mean+SD Median Mean+SD Median Mean +SD Median Lo P

Stress 26.12+10.76 2455+1046 28.02+10.95 -1.50 137
Anxiety 8885+21.51 83.00 87.13+21.15 82.00 90.92+22.03 84.50 828.50" 445
Depression 7.94+524 7.00 6.70+£4.27 6.50 944+593 750 694.50" 054
HRV at resting

SDNN (millisecond) 51.1+2197 4590 47.83+22.71 4150 55.05+20.63 5235 658.00" 052

RMSSD 4585+31.33 37.80 3786+31.79 3045 5553+2822 53.75 481.00 <.001

nLF (%) 54.62+18.76 60.32+16.90 47.72+18.80 323 002

nHF (%) 4537+18.76 39.66+ 16.89 5228+1880 -3.24 002

LF/HF (@.u) 1.76+1.56 1.30 208+1.63 1.55 135140 0.85 556.50" 031
HRV at standing

SDNN (millisecond) 5361+23.13 49.30 5142+2048 49.25 56.28+26.00 50.80 78250 411

RMSSD 4051+21.88 3885 36.06+22.72 3340 459+19.84 45.00 559.50" 005

nLF (%) 6244+1753 666+ 17.22 574+17.76 247 016

nHF (%) 37641771 3354+17.59 426+16.76 -240 019

LF/HF (@.u) 2.71+2.60 1.75 340+3.07 260 1.87+154 1.25 561.00 005

SONN = standard deviation of normal RR intervals; RMSSD = Root mean square of the differences between adjacent RR intervals; nLF =normalized low frequency;

nHF =normalized high frequency.
ffrom Mann-Whitney’s U

Table 3. Influence of Sex, Stress, Anxiety and Depression on Heart Rate Variability

Normalized high frequency (nHF) at standing

Normalized low frequency (nLF) at standing

B SE B t p B SE B t p
Constant 2631 7753 034 735 127.04 7639 166 101
Ln' Age 14,62 2377 007 062 541 -1400 2342 007 060 552
Female 1062 415 030 256 013 108 409 031 264 010
BMIY 0.55 083 008 066 509 057 082 008 070 488
Stress 062 023 036 269 009 062 0.3 036 275 007
Ln' Anxiety 081 1342 001 0.06 952 132 13.2 002 010 91
Ln/ Depression 761 372 030 205 044 753 367 030 206 043

R?=20/F=301/p=.011

R’=21/F=3.14/p=.009

Ln=natural log transformed; BMI=Body mass index.
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