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Daily activity improves sleep quality through sympathovagal interactions with mild
hypertension and stable angina pectoris.

NAKAYAMA, Natsuki
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The purpose of the present study was to determine effects of daily activity on
heart rate variability at sleep stages and to clarify relationships between daily activity and
symﬁathovagal balance. This study was conducted nonrandomized 6-month prospective observational study
with hypertension and/or stable angina pectoris. Daily activity and heart rate variability were measured
at the start of the study and after 6 months. At after 6 months, the active mass increased in 26
patients, while it decreased in 16 patients. In this study, heart rate, low-frequency (LF),
high—frequenc% (HF) and LF/HF ratio were expressed as average values. In patients, a decrease in active
mass changed heart rate variability outcomes with increased LF/HF ratio at all sleep stages. These
findings suggest that lower cardiovascular mortality might be in part attributable to increase in daily
activity.
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6 1 6 IC DC
Table 2
Active Style Pro HJ-350IT 1 LF / HF
IC DC p =
0.039 6 LF /7 HF
QoL 1 3
MOS Short-Form 36-1tem Health 1 IC DC
Survey SF-36 Ver.2.0 6 P =0.009 0.011 0.006 0.011
SF-36 Q0oL -
Table 2. Autonomous nervous system indices compared to Increase group
and Decrease group at baseline and after 6 months.
Characteristics  Increase group  cC coo
(ms’) (n = 26) h?r—m:e:\ g
,2001 Baseline
Sleep time (min) 4294776 430+783 0.953
AVR for 24
LF 2351357 2552271 0.712
HF 157956 123674 0.223
LF/HF 21412 26416 0.207
Awake
LF 2024995 24742320 0383
SPSS HF 123747 103617 0.386
Windows 22J SPSS LF/HF 23414 29+18 0255
t t Sleep
2 LF 313+260.1 21742494 0.665
HF 23541558 170+100.3 015
F LF/HF 16409 2.1+16 0.222
1 hour after sleep onset
t 6 LF 2542444 2432488 0.887
HF 2011222 1514861 0.163
LF/HF 15412 17413 0575
p <0.05 3 hours after sleep onset
+ LF 2692126 24532295 0.737
- HF 1951109 166+98.9 0.383
LF/HF 16+10 18+13 0.549
1 hour before awake
LF 40444284 2932272 0.343
HF 3092713 178+1201 0.077
LF/HF 15407 24419 0.039
6 26 After 6 months
Sleep time (min) 4124712 417924 0.847
Ic 16 AVR for 24
DC LF /1T 291622407 0476
IC 14 DC HF 1824988 136804 0129
11 p - o . 518 SAP i LF/HF 19+11 27+17 0.065
wake
DC 10 IC 7 LF 2381107 268+2353 0588
p=0.757 SAP IC HF 154808 1164651 0112
5 DC 2 - | LF/HF 21413 28+19 0.134
Sleep
0.690 SAP LF BL+1561 3563144 0309
DC 11 IC 7 HF 471631 1961537 0323
= 1.000 LF/HF 1407 2416 0.009
1 hour after sleep onset
LF 3212201 321+326.8 0.996
6 IC DC HF 442327 170+1188 0105
LF/HF 14408 25+18 0.011
3 hours after sleep onset
Table 1 LF 2B6+1522 53025 0405
Table 1. Baseline characteristics. HF 25441699 17541332 0.121
Increase group Decrease group LF/HF 14106 24i15 0006
(n = 26) (n = 16) 1 hour hefore awake
Age, avr£SD, y 710465 715462 0821 LF 3082064 5105374 0001
Men sex, n (%) 14 (53.8) 11 (68.8) 0518 HF 21742210 2392218 0.592
BMI, .avriSD 23.9+3.0 24451 0.698 LF/HF 14+09 25+16 0.011
HT without AP, n 10 7 0.757 - .
AP without HT, n 5 2 0690 Abbreviations: AVR for 24, average for 24 hours; Awake, average during hours of
AP and HT, n 11 7 1.000 awake; Sleep, average during hours of sleep; HR, Heart Rate; HF, High Frequency; LF,
Diabetes melitus, n 4 2 1.000 Low Frequency; LF/HF, LF to HF ratio.
;’;’;Tcrgﬁzr:':n” ® 14 1 0518 Date are presented as the average = standard deviation.
Angiotensin 16 (615) 9 (56.3) 0757 IC oC 6
receptor antagonist
Calcium antagonist 15 (57.7) 10 (625) 1.000 Table 3 IC
Coronary vasodilator 5 (19.2) 2 (12.5) 0.690 6 LF
B-blocker 7(26.9) 5 (31.3) 1.000
Smoking history 4(02) 1(00) 0633 HF p=0.017 0.018
Abbreviations: SD, Stnandard Deviation; BMI, Body Mass Index; AP, Angina Pectoris;
HT, Hypertension. 3 LF / HF
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Table 3. Autonomous nervous system indices in patients at baseline and after § months,
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NREM REM N1
N2 N3 SWS 3
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SWS REM

HR
15
(Chouchou F, Desseilles M. 2014;
Smith RP et al. 1998)
HF LF / HF

(Critchley et al., 2003; Mendez et al.,
2006; Lane et al., 2009; Cabiddu et al.,
2012; Thayer et al., 2012) HRV

LF/HF

1407 14409

0562

21

25416

0882

Aobrviations: AVR for 24, averae for 24 hours; Aweke, average g hours of avake; Sleep, average g hours of
Sleep HR, Heart Rate HF, High Frequency; LF, Low Freguency; LF/HF, LF to HF reto.
Date ate presented as the average = standard deviton

QoL SF-36
QoL 6
IC DC
Table 4

Table 4. MOS 36-Item Short-Form Health Survey ver.2 indices in patients at baseline and after 6

Increase group (n = 26) Decrease group (n = 16)

Baselne  After 6 months P Baselne  After 6 months P
PF 86133 87x151 0727 N+118  92£106 0783
RP 92+149 824201 0.12 95483 9894 0433
BP 78%216 15£251 0544 78£189 90137 0.097
GH 69127 12+168 0.167 70£143 78182 0.097
VT N7 T5£102 0319 8+129  86£136 0405
SF 9%+111  94x142 0516 %:£88 931 0216
RE 93+182  90+28 0529 921 95105 0149
MH 84+147 854183 0749 804125 914123 05%

Abbreviations: PF, Physical functioni; RP, Role physical; BP, Bodily pain; GH, General health; VT, Vitalty; SF,
Social functioning; RE, Role emotional; MH, Mental health.
Date are presented as the average = standard deviation
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6 1
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