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The Relationship between Sleep Quality and Heart Rate Variability in
Middle-Aged Men

Ah-Reum Seo, Sung-Goo Kang, Jin-Hee Shin, Sang-Wook Song

Department of Family Medicine, St. Vincent's Hospital, College of medicine, the Catholic University of Korea

Background

The aim of this study was to investigate the relationship between sleep quality measured by the Pittsburgh Sleep Quality Index
(PSQI) and daytime autonomic nervous function reflected in heart rate variability.

Methods

Study subjects included those visiting a health promotion center at a medical college from February to April 2007. We assessed
sleep quality (using the PSQI) and heat rate variability adjusting for age, weight, height, body mass index, alcohol and caffeine
consumption, educational level, regularity of exercise, smoking history, and marital status. Healthy subjects, 76 in number, were
divided into two groups- good sleepers (<5, N=44) vs poor sleepers (=6, N=32) by the PSQI global score. Five-minute
electrocardiographic recordings were analyzed in terms of time and frequency domains.

Results

There were no significant differences in baseline characteristics between the two groups. In the spectral analysis of heart rate
variability, the square root of the mean of the sum of the square of differences between adjacent NN intervals (RMSSD) and
the natural logarithm high frequency (In HF) were significantly lower in poor sleepers compared to good sleepers (P=0.017,
P=0.002). The results of the stepwise multiple regression analysis assessing the relationship between the PSQI subscales and
heart rate variability (HRV) parameters showed a significant increase in the mean heart rate (MHR) and a significant decrease
in the standard deviation of normal to normal intervals (SDNN), RMSSD, and In HF according to the "sleep disturbance" scores.
in HF was significantly lower according to the "habitual sleep efficiency" scores.

Conclusions

We found a significant relationship between poor sleepers and reduced parasympathetic activity in daytime HRV in
middle-aged men; and in particular, "sleep disturbance" and "habitual sleep efficiency" (subscales of the PSQI) were related to
this reduction. Clinically, this reduced parasympathetic activity seen with poor quality sleep may explain the increased risk for
cardiovascular disease.

(Korean ] Health Promot Dis Prev 2009 ; 9(4):289-295)
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Table 1. Baseline characteristics of good sleepers vs. poor

sleepers.
Good sleepers Poor sleepers
Global PSQI <5  Global PSQI >5  p-value
(N=44) (N=32)

Age (years) 4743+ 460 4681+ 492 0.576
Height (cm) 1698 + 553 1699+ 493 0.928
Weight (kg) 69.7 £10.17 722+ 776 0.240
BMI (kg/m) 241+ 314 B0+ 275 0216
Education level 0.773

middle school 5 (11.9%) 5(16.1%)

high school 19 (45.2%) 15 (48.4%)

college 18 (42.9%) 11 (35.5%)
Marital status 0.808

married 41 (97.6%) 29 (96.7%)

unmarried 1(24%) 1(3.3%)
Smoking 0.908

non-smoker 6 (14.0%) 5 (15.6%)

ex-smoker 21 (48.8%) 14 (43.8%)

current smoker 16 (37.2%) 13 (40.6%)
Coffee intake 20+ 17 24% 20 0428
(cups/day)
Alcohol intake 367 +55.33 575185 0483
(g/day)
Exercise 0.389

none 10 (23.8%) 11 (37.9%)

regular* 19 (45.2%) 12 (41.4%)

irregular 13 (31.0%) 6(20.7%)
SBP (mmHg) 12591 +14.53 131.41+£10.64 0.061
DBP (mmHg) 76.7 = 9.77 800+ 7.64 0.102

Chi-squre test for categorical variables and t-test for continuous variables,
data is figured as mean*standard deviation and number (%).

"Regular exercise : >30min/day and >3/week, BMI : body mass index,
SBP : systolic blood pressure, DBP: diastolic blood pressure

Missing data were excluded in each variables.

F T ORT S0l 7 B Jcﬂ, 71 Al i
° PM A vlge] 7P Edka
7} 4Tt (Table 1).

lo 4 4
2 e a2

o
~
20
0
o
)

291



(B4 940IM =12

Table 2. Heart rate variability parameters between good sleepers
and poor sleepers.

Good sleepers ~ Poor sleepers  p-value

Time domain

Mean HR (bpm) 7166+1024 749141062 0183
SDNN (ms) 3459 £11.08 3021+1007  0.081
RMSSD (ms) 2467 £10.62 19.77 £ 6.82 0.017

Frequency domain
In TP (msec ) 662+ 063 645+ 077 0299
In LF 530+ 0.80 512+ 077 0337
In HF 475+ 086 408+ 097 0.002
LF/HF ratio 235+ 230 311+ 218 0147

t-test for continuous variables, data is figured as meantstandard

deviation

SDNN : the standard deviation of normal to normal intervals

RDSSD : the square root of mean squared differences of successive
NN intervals

TP : total power for the five-minute cycle (0-0.40 Hz)

LF : low-frequency power (0.04-0.15 Hz)

HF : high-frequency power (0.15-040 Hz)

LE/HF ratio : low-frequency/high-frequency power ratio

In : natural logarithm
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Table 3. Stepwise multiple regression analysis of PSQI index

variability parameters as dependent variables.
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with baseline characteristics as predictors and heart rate

HRV parameters Variables B SE p-value Overall R®

MHR (bpm) Sleep disturbance 6.519 1837 0.001 0.221
Systolic blood pressure 0.200 0.077 0.011

SDNN (ms) Sleep disturbance -5.187 2.302 0.027 0.069

RMSSD (ms) Sleep disturbance -6.465 1.979 0.002 0.134

HF (ms)) Sleep disturbance -0.759 0182 0.000 0.357
Habitual sleep efficiency -0.546 0.171 0.002

Independent variables : age, smoking, systolic blood pressure, diastolic blood pressure, body mass index, subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, daytime dysfunction

MHR : mean heart rate, SDNN : standard deviation of normal to normal intervals,

RMSSD : square root of mean squared differences of successive normal to normal intervals, HF : high frequency power
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