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Correlation Body Mass Index with Heart Rate Variability, Alcohol,
Smoke and Coffee
Sang-Young Lee, O.M.D., Seong-Yeon Jo, O.M.D., In-Hyoung Sung, O.M.D., Hye-Jung Ju, O.M.D.
Ji-Won Lee, M.D., Ji-Hyun Go, M.D., Jae-Uk Sul, 0.M.D., Min-Young Jung, O.M.D.*
Chung-Yeon Oriental Hospital, Mok-Po Oriental Hospital of Dong-Shin University*

Objectives
This study is designed to report the correlation between Body Mass Index(BMI), Heart Rate Variability(HRV), stess, drinking alcohol, coffee and smoking.
Methods
From 1st January 2010 to 31st December 2012, We tested on 458 patients who hospitalized in Cheong Yeon Korean Medicine Hospital for reducing
their weights, then we collected the statistical analysis with the result of their HRV and the special survey.
Results
This experiment was studied on total 458 patients, 27 were men and 431 were women. The average of the age of men was 28.23+4.22 and
24.31£385 was women.
There were significant differences in BMI, Low frequency(LF), High frequency(HF), stress score, frequency of drinking alcohol, smoking and drinking
coffee followed by their ages.
When we looked at the correlation between obesity with smoking and drinking coffee, we can see that the BMI increased, the frequency of drinking
alcohol was decreased, however there were no statistic correlation in smoking and drinking coffee with BMI.
Conclusions
With the result of HRV, we can suggest the BMI and stress score are correlated each other but we need further studies about passive stress relief
by taking favourite food such as drinking alcohol, smoking, drinking coffee, etc.
Key words : Body Mass Index(BMI), Heart Rate Variability(HRV), Canopy9, Stress Factor, Alcohol, Smoke, Coffee
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AT e F 4585 (27 278, oA 4317)
oldtt dE¥ EIE Yol 10t) 1, 20t) 8
4, 30t] 157, 40t 2%, 50t 1o, o4
o] 10t] 134, 20th 2307, 30tH 1287, 40th 41
50t 129, 60t 59Wellen, BMI= @40l
28.23+4.22, 9J4o] 24.31+3.85% CHTable 1).

Table 1. Demographic Characteristics of Subjects
Male Female
N BMI N BMI
10-19 1 23.80 13 24.58+3.31
20-29 8 26.38+5.33 230 23.69+3.49
Age 30-39 15 29.62+3.58 128 24.58+4.42
40-49 2 26.450.07 41 2541+3.23
50-59 1 30.10 12 27.963.60
60-69 0 0 5 26.50+2.84
Total 27 2823422 431 2431385

N : number, BMI : body mass index

2. V" M2 BMI, AEA, SF, &Y, 7
I HAJE] Hlxw

Ao w2 wwolA BMI, LF, HF, 2E# X
Fol i, ATAHH R A" wE A
o7} gi%lem(Table M), AFFE Hlmo|A BMIE=
30tH, 50t A& S0l 20t ETF ol 5HAl =okomH
(Table IM), LF+= 30d, 50t A% %5o] 20t)Ech
o8l Ea(Table V), HF= 50t A% 3ol
10~40th AHSHTE Fol oA wekor(Table V),
2E# 2~ HeE 30, 50t AE o] 20t Eoh
frelstAl =Skth(Table VI). & 20tH, 30
) dEZo] dutdow :::olocq, 60t ol B]BlA
Foa E=UTHTable VI). AY] A3 Ad&S 30
o, 40t] A& Zo] 10, 20t) AR SR} Fol s
=kon, 40t S| 7 =ATHTable V).
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Table IlI. Comparison BMI with Stress Factor, Alcohol,

Smoke and Coffee by Age

N Mean SD F  P-value

BMI 456 2454 398 5388 0.000"

TP 307 688 041 1435 0211

307 661 030 1863 0101

fatzf: 307 438 107 579 0.000"
Age HF 307 426 114 7095 0.000'
Score 306 654 219 4933 0.000"

Alcohol 29 078 041 4715 0.000"

Smoke 407 017 037 1434 0211

Coffee 028 085 035 4957 0.000°

* 1 p<0.05, . p<0.01, BMI : Body mass index, TP : Total power,
VLF : Very low frequency, LF : Low frequency, HF : High

frequency

Table Ill. Multi-comparison of BMI by Age

A A% 1019 2029 3039 4049 5059 6049

1019 0744 0584 0934 3602 -1971

5 0982 099 0970 0155 0926

20.29 1329 1678 4346 2716

8 0017¢ 0097 000" 0633

0349 3017 -1.386

3039 099% 0081 0970

2668 -1.037

4049 0253 0993

1.630

50-59 0968

*: p<0.05, *: p<0.01, BMI : Body mass index

Table IV. Multi-comparison of LF by Age

™ A% 1019 2029 3039 4049 5059 6069

1019 0005 0510 0507 1501 0747

1000 0662 0768 0037 0878

2029 0505 0502 1495 0742

0002" 0190 0003" 0815

0033 0990 0236

3039 1000 0136 0999

099 0240

4049 0207 0999

-0.753

5059 0.895

*: p<0.05, *: p<0.01, LF : Low frequency

MRtms Jubiel s, &3, £, As 44 Peste] JRe)
Table V. Multi-comparison of HF by Age
A% 1019 2029 3039 4049 5059 6069
Age
1019 0553 0938 0753 2603 1648
. 062 0098 0425 00000 0194
0384 0199 2049 1.0%
2029 0062 0953 0000 0512
0185 1664 0709
30-39 0971 0001" 0874
1849  08%
4049 0001 0755
0954
50-59 0708
*: p<0.05, *: p<0.01, HF : High frequency
Table VI. Multi-comparison of Stress Score by Age
A A% 1019 2029 3039 4049 5059 60-69
1019 008 -089 -1.043 2603 -1222
1000 0827 0800 0147 0954
0985 1129 2689 -1.308
2029 0004 0122 0014* 0897
014 1704 0323
3039 1000 0313  1.000
1560 0179
4049 0514  1.000
1.381
50-59 0935
* . p<0.05, *: p<0.01
Table VIl. Multi-comparison of Alcohol by Age
» A% 1019 2029 3039 4049 5059 6069
1019 0225 0138 0060 0015 0615
0375 0849 0997 1.000 0170
0087 0166 0241 0841
2029 0373 0165 0444 0005
0079 0154 0754
3039 0891 0858  0.019*
0075 0675
4049 099 0063
0.600
5059 0219

* 1 p<0.05, *: p<0.01

11



| gkete] 2] A2 A2%

Table VIl. Multi-comparison of Coffee by Age Table X. Multi-comparison of HF by BMI
Age 10-19 2029  30-39 4049 5059  60-69 L 0-18.5 18.5-23 23-25 25-30 30<
Age BMI
10-19 -0177  -0315 -0335 -038  -0.051 0185 -0.516 -0.581 -0.150 0.296
s 0490 0.027* 0.036* 0.083 1.000 e 0.895 0.852 0.99 0.988
-0138 0158  -0208 0126 -0.065 0.366 0.813
2029 0005" 0095 0394 099 18523 0.995 0.137 0.008"
0020 -0070 0264 0431 0878
30-39 1000 0989  0.794 BB 0114 0007
-0.050  0.283 0.446
4049 099 0759 230 0379
0.333 *: p<0.05, *: p<0.01, BMI : Body mass index, HF : High frequency
50-59 0,693

*: p<0.05, T: p<0.01

3. BMIOj| ME AEH A,
AlMEY H|

=%, 8%, 70 4

BMIo| W& H]woA HF, ~E# 2~ AFE o
Yo wE zpolzh IR o(Table IX), ARE H]
WA HF= Z3A T dAF 257 $6%
HIREQl 7 $-Hh folstAl =k H(Table X), 2
EYxa AFE 55 vl A5 AAFA A

Table IX. Comparison with Stress Factor, Alcohol,
Smoke and Coffee by BMI

N Mean SD F P-value

TP 307 688 041 2051 0087

307 661 030 1341 0255

?;:i N 438 L7 1911 0109

I 307 426 114 4351 0002
Score 306 654 219 2630 0035

Alcohol 429 078 041 0947 0437

Smoke 07 017 037 1029 039

Coffee 08 085 035 2040 0088

*: p<0.05, A p<0.01, BMI : Body mass index, TP : Total power,
VLF : Very low frequency, LF : Low frequency, HF : High
frequency

12

Table XI. Multi-comparison of Stress Score by BMI
BMI

BMI 0185 18523 2325 25-30 30<
0185 0615 0382 1054  -1.788
) 0.981 0.997 0.877 0.542
0233 0439  -1173
18523 0.956 0599 0.09%
0672 -1.406
BB 0302 0.042*
0.734
2530 0519

*: p<0.05, ', p<0.01, BMI : Body mass index

HgtE = TP, LF, HF, S5l tial
$7} 10124, -0.130, -0.206, -0.114= 0%‘5 =9 &
AHAZE AR 2EH A giEl] ARAS
= 01642 frej gk kel 4aAdA I AUATh VLF,
A9 ol disl Ztzt dBAS= 0062, 083,
0.052% A7} gt

TPE= VLF, LF, HF, &5l tisl 2z} &+
7} 0.827, 0.692, 0.746, 015322 ]k ko]
BHA} dJem 2EY A AFo el A
F7F 07182 e &9 AAdATL AT A
v o} FAol thal FEAGFE 0.004, 007622 %

)

o2 )

I

o



TAA T g

VLF+= LF, HF| tia) “F3Al<=7} 0353, 0.481

2 o3 g 4BUAE 23

o ~Ef A

Aol el ARAGFIE 0398 ol &9 A

BHAE 23 ok A, F4

7F Z¥7+ 0.012, -0.105, 0.081= ‘g2

agla

Table IX. Relationships among Variables

=l

nwtms Auel s, S5 Fd, A9 g diste] AT
2 fod 39 HAE Za A1 +F
el gBAS7E 023322 ot kel dad
£ Zta Utk At F sl dAF
747+ 20.020, -0.084% FBAA 7} 91Tk

2~Ed 2~ AFe o7 el A7 -0.183
o2 fofgt §o AABAVE ANeH AN, F
Aol dial FHAFE= 24 0077, 0.0452 *hz%
AZF 9

Ade FAY 5o ds FBAS 44
-0.077, 0.078% F&#A 7+ A2

Fe g3l diel BAFTIL 01652 £l F
Fol FHaAE A THTable IX).

Stress factor

BMI ™ VIF F oF Soore Alcohol Smoke Coffee
r r r r r r r r r
P P P P P P P P
BMI 1 -0.124 -0.062 -0.130 -0.206 0.164 -0.114 -0.052 0.083
0.031* 0.276 0.023* 0.000" 0.004" 0.018* 0.297 0.088
P 1 0.827 0.692 0.746 -0.718 0.153 -0.076 0.004
0.000" 0.000" 0.000" 0.000" 0.010* 0.212 0.953
VIF 1 0.353 0.481 -0.39 0.081 -0.105 0.012
0.000" 0.000" 0.000" 0.170 0.085 0.838
Stress LF 1 0.667 -0.926 0.167 -0.046 -0.087
Factor 0.000" 0.000 0.005" 0.453 0.142
HF 1 -0.727 0.233 -0.084 -0.020
0.000" 0.000 0.168 0.735
Score 1 -0.183 0.045 0.077
0.002 0.458 0.198
0.165 0.078
Alcohol ! 0.001" 0110
-0.077
Smoke 1 012
Coffee 1

r : Correlation, P : p-value, * : P<0.05, *: p<0.01, BMI : Body mass index, TP : Total power, VLF : Very low frequency, LF : Low

frequency, HF : High frequency

13
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