Effect of lifestyle-related factors on disease risks
and differential diagnostic method of headache
using spectrum analyses of heart rate variability
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Effect of lifestyle-related factors on disease risks and differential diagnostic

method of headache using spectrum analyses of heart rate variability



Abstract

Objective: To investigate the risk factors associated with lifestyle-related diseases
and to assess the usefulness of the spectral analysis of heart rate variability (HRV)
to diagnose primary headache.

Methods: Patients were collected at the annual health check-ups in a single hospital.
We performed statistical analyses of the data, including laboratory data and the
questionnaire related to the life style.Patients were subdivided to migraine and
tension-type headache (TTH) by questionnaire based on the International
Classification of Headache Disorders 2rd Edition (ICHD II). They received
examinations using the accelerated plethysmogram (APG) with an orthostatic load.
Results: We examined the relationship between questionnaire and laboratory data.
As a result, weight gain over 10 kg than one’s body weight of 20 year-old was largely
involved as a risk factor of abnormalities [BMI: Odds ratio (OR) 10.65; 95% CI,
9.07-12.53, SBP: OR 1.69; 95% CI, 1.37-2.10, DBP: OR 2.34; 95% CI, 1.89-2.90].
Similarly, we also analyzed the relationship between the risk of medication and
questionnaire. As a result, weight gain over 10 kg, smoking, drinking also became a
risk factor of taking medicine.As far as spectral analysis of HRV, high frequency
(HF) power of standing/sitting of migraine was higher than those of TTH and
normal (p<0.05). Low frequency (LF) power of standing/sitting of migraine was not
significant difference. LF/HF ratio of standing/sitting of migraine was lower than
those of TTH and normal (p<0.05).

Conclusions: A weight gain over 10kg was a risk factor with high relevance for
lifestyle-related diseases.Furthermore, smoking and drinking also became risk
factors.This study also suggested that migraine could be diagnosed objectively using

HRYV spectral analyses.



e HAY- %]

PBE S I A e C AR TR EE R 2 A OF LT A% ARV » 72 Ra— A (metabolic
syndrome : MetS) Z1#/b SH 572012, 40~74 B D ERIFFIN A G Z 5t G LU TR E 2
(FPEREERZ ) - FrE R BV ORI E D e E o7, ZORZITIL, HHERAEHE | 2
HI72E R B LD T B 35 £ TV D, MEZHE KA A 0E F LT EBEIRRE DR | A&
& EEIR OSBRI IR ZATO 83, RIS TRICAZI TH | bk 2l & M THhiTnD,
LL7eiin, MetS 1252 TR B IR E DR BE RESEL TH Yy A AR U 13720,
ATEBEIRICR T 2B ER O KR ESEAMICTHIET, 2l 169, REfRE ORI
B TR EEUGE TN TEDHDEER D,

ARFZEI, AR O XIEE . 8000 £ DAF DAV AR A S F | BEHERY 72 E ]
Zh M RMEFEEIIE 3272012, ATEEIRR IS T DV K2 Mt LT,

MO 2 %52 529D 5 1 XBER NSO ZENEI DI TND, [EIBREETR 05656 2 hit
(ICHD- 1) D72 & ) A4 T B HAEROMERCRZ M A1 TH 23, Rl — M N EBHE T8 572
W HE R A2 b7y, BRIERO— D> THAHMIL, BETHE IV - R ORI E
720 AETEDBE O FaE7o§ Zeb DK<y, Frlo, BRI, A~ DS RN S
<, BIEL THELS B AEEEOIR T2 &, £ ORFRIRRD REWZENHRE ST
2o

R R OIRBMBNIREMII S TERO T, IFEOR KRG, =Sk i3 503 32 FF
ST\, RO 72 b | BRIRIFFEIZIW T A IR EEEDOES, L ROl
ST MEAR L E D 2572 B AR RE S 5 25RO HAIL TV D e R S TVD,

H AR EE 12 B A OB B, DA ) (heart rate variability : HRV) ZlE 7%
ZLTERNZMITELIEN AT R TIIESN TN D, A B B AR RE I R E 2 5
ZHEVIER DG & 2 GRE (ZHR RS 21T, F5 JRIR (acceleration
plethysmogram: APG) (2L 58 BIZ2 W3 I RED 7% HRV IZXVMRFEIL7-, &biz, B
DOIRE, FERO'E | B I OVLERBZ F BT T 5720, 7o r—MNERXOMBZ &2 TV
fRAT L7,

CEE )|

e R a REPEE LR LT AR B HIIRSE Th o723, s . Flml T e E
S EHER D o T, AT B BT, S AT a— b BEIRIE, IR | Pl
Wi, EIRBRIMAE 326 < . REPEEIEARE R > T223, @MLEIL A 70l o7, ATE 2 E P R
HAORFEHEIL, IFERRE T P RDZL RNT, @mab A7 o—/ b I, M RE 5



mliE, @I ONET <, AE B R & B AN R ME [ 23 7 DTz,

HEZEOBEZRET UG R, RE, &S, SO EE, BRI, AEEERED
BE AN Z ENRIBE I, FRTAEH TlX, ZIHDUAZ K - &A1 B3 O BRE A3 5
WZEDRIBENT-, £, BEORSZ 0 AT o 7 [BUF ST CRETL7ZHE 5, 120 MOl
IOIRES 10kg LA BN 23, fcb MetS LEEMEDN mWZEAAB LR | BRI #Ril s Y
AP R A-L7p B ED RS (Tablel, 2),

Tablel. Related abnormal value of the attribute and the questions

BMI SBP DBP FBS LDL
(n=8355) (n=8356) (n=8356) (n=6914) (n=6844)

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Smoking 1032 0.8551.244 0795 06141020 0859  0.666-1.098  0588*  0.351:0.942 0888  0.753-1.045
10kg weight gain (from 20 years) 10.649%%  9.071-12532  1.694**  1.3682.096  2.339%*  1887-2.902 1142  0784-1.647  1.088  0.941-1.257
Light exercise of more than 30 minutes more ) 150 o150 457 0g28 06831246 0848 06121158 1707 10392742 0983 08061199
than two days a week, more than 1 year)
Walking or, walking the equivalent of 0903 0.741-1.099  1.231 0961570 1074  0.827-1.384  0.508**  0.304-0.819  0.874 0.739-1.032
physical activity (at least 1 hour /day)
Walking speed as compared to the same age 0.658%* 0.554-0.780 0.863 0.692-1.074 0.897 0.716-1.120 1.114 0.770-1.605 1.249%* 1.084-1.440
Increase or decrease inbody weight £3kgor ) goaee 14060172 0.846 06411103 0979 07511264  0.876 05331384  0.895 0.752-1.064
more (within 1 year)
gz‘:z)me within 2 hours of meal (3 times / 1185 09961408 1039  0.824-1.304  0.901 0.712-1135  0.874 05771299 1053 0.904-1.226
Take a snack after di : imes /
woony R ® ter dinner (3 more times 0981  0811-1.185  076*  0580:0.98  0.876 06721131 0913 05881380 1043  0.8881.223
Skip breakfast (3 more times / week) 1048 08441299 1128 08471486  1562°* 11952025 0567  0291-1.011 0877  0.723-1.061
Frequency of Drinking 1096 09291292  1425%% 11471775  1604** 12842011  1439* 10002083 1002 08721151
Rest in sleep 1140 09621352  1.318% 10501666  1.064  0.851-1.337 1094 07481627 0970  0.840-1.120

Criteria of questions = Yes

Criteria of examination = BMI =25, SBP=140, DBP=90, FBS=110, LDH =140

OR: odds ratio, CI: confidence interval, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure

FBS: fasting blood sugar, LDL: low-density lipoprotein

**P<0.01, *P<0.05



Table 2. Association between medication risks and questions

. L. . Taking medicines for diabetes Taking medicines for
Taking medicines for hypertension . .. .
mellitus hyperlipidemia
(n=6198) (n=6198) (n=6197)
OR 95% CI OR 95% CI OR 95% CI
Smoking 0.813 0.655-1.004 1.965%* 1.439-2.666 0.827 0.643-1.057
10kg weight gain (from 20 years) 2.189%* 1.834-2.613 2.099%* 1.568-2.810 2.301%* 1.881-2.816
Light exercise of more than 30 minutes (more 1.456%* 1.148-1.840 1.891%* 1.295-2.726 1.621%* 1.239-2.108
than two days a week, more than 1 year)
Walking or, walking the equivalent of . _ . ~
physical activity (at least 1 hour /day) 0.972 0.786-1.198 0.845 0.589-1.196 0.977 0.767-1.239
Walking speed as compared to the same age 0.840 0.699-1.009 0.787 0.576-1.069 0.855 0.692-1.054
Increase or decrease in body weight + Skg or 0.927 0.7421.151 1.140 0.799-1.599 0.956 0.743-1.219
more (within 1 year)
Bedti ithin 2 he f 1 (3 ti /
ook R ShotTs O ea (8 times 1.104 0.911-1.335 1.003 0.727-1.370 1.028 0.822-1.279
Tak k after di ti /
woony ek after Chomer 8 more times 0.806* 0.648-0.998 0.865 0.597-1.227 0.814 0.635-1.034
Skip breakfast (3 more times / week) 0.457%* 0.339-0.608 0.222%* 0.112-0.395 0.513%* 0.364-0.707
Frequency of Drinking 1.391%* 1.162-1.668 1.180 0.873-1.602 0.824 0.673-1.009
Rest in sleep 1.148 0.952-1.387 1.069 0.788-1.466 1.044 0.846-1.292
Criteria of questions = Yes **P<0.01, *P<0.05

Criteria of taking medicine =Yes

OR: odds ratio, CI: confidence interval
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Table 3. Measurements of subjects

Migraine (n=19) TTH (n=26) Normal (n=24)
Parameter mean = SD mean = SD mean + SD
Heart rate in sitting position (bpm) 74.5 +14.0 68.4+17.25 69.5 + 8.54
Heart rate in standing position (bpm) 81.2+9.78 74.3 £ 8.66 76.0 £10.3
Heart rate of standing/sitting ratio 1.10+0.11 1.09+0.09 1.09 + 0.09
Cva-a in sitting position (%) 5.60 + 5.41 3.85+1.14 3,72+ 1.47
Cva-a in standing position (%) 3.68 +1.45 3.81+1.14 3.70 + 1.52
Cva-a of standing/sitting ratio 0.83+0.31 1.01+0.26 1.03+0.35
LFpower insitting position %9 801151 807165 4142167
*
LF power in standing position (%) 25.9 d': 14.1 27.6+14.3 36.8d:l 15.7
LF power of standing/sitting ratio 0.93+0.18 1.19+£0.15 1.15+0.16
HF power in sitting position (%) 33.2+50.5 40.8+51.1 27.3+16.0
HF power in standing position (%) 28.5+18.2 23.%} 26.1 18.1+ 14.0
HF power of standing/sitting ratio 1.33!& 0.93 0.76 = 0.67 0.80 li 0.69
LF/HF power ratio in sitting position (%) 1.92+1.29 2.20 + 2.30 2.19+1.66
LF/HF power ratio in standing position (%) 2.3 1+ 4.09 2.88 ;I: 2.63 3.48 +3.15
LF/HF power ratio of standing/sitting 0.94, + 0.86 2.20 + 2.08 2.28|i 1.93

Compared to normal, * p<0.05, Kruskal-Wallis test

Cva-a: A—A intervals, LF: low frequency , HF: high frequency
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