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Abstract : [ Objective] The aim of this study was to explore the correlated factors of sleep quality among H-type

hypertensive patients, and to provide a theoretical basis for improving their sleep quality. [Methods] We conducted a
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cross—sectional study which recruited 2 609 H-type hypertensive patients from 14 provinces in China. The subjects’ sleep
quality and potential correlated factors were investigated by questionnaires. [ Results] Totally 2 587 subjects with age be-
tween 24 and 97 years old (1 388 men and 1 199 women) met the inclusion criteria. The prevalence of poor sleep quality of
H-type hypertensive patients was 19.0%. The prevalence of poor sleep quality in women was significantly higher than that
in men [23.9% vs. 14.8%, P< 0.001]. Results of multivariable binary logistic regression revealed that moderate physical
activities [ The odds ratio (OR) was 0.572; 95% CI was (0.421, 0.776), P<0.001 ], fruits and vegetables intake > 1 500
g/week [OR was 0.672; 95% CI was (0.485, 0.931), P=0.017], red meat consumption frequency 3-5 times/week [OR
was 0.472; 95% CI was (0.306, 0.728) , P=0.001] and >8 hours sleep/ day [OR was 0.008; 95% CI was (0.004,
0.013) , P<0.001] were protective factors of sleep quality, while diastolic blood pressure > 90 mmHg [OR was 1.441;
95% CI was (1.112, 1.868), P=0.006], bad living standard [OR was 2.542; 95% CI was (1.401, 4.613), P=0.002],
history of chronic kidney disease [OR was 1.970; 95% CI was (1.053, 3.687), P=0.034], stress—out [OR was 2.253;
95% CI was (1.400, 3.626), P=0.001], animal oil as cooking oil [OR was 1.759; 95% CI was (1.056, 2.930), P=
0.030] and severe snoring [OR was 1.784; 95% CI was (1.018, 3.126), P=0.043] were risk factors of sleep quality.[Con—
clusion] Moderate physical activities, fruits and vegetables, vegetable oil as cooking oil, moderate amount of meat, blood

pressure management, stress reducing, snoring treatment and enough sleep may be beneficial for sleep, and may further

contribute to improving the life quality of H-type hypertensive patients.
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Table 1 Frequency distribution of potential correlated factors of sleep quality among H-type hypertensive adults

The incidence rate

Characteristics Classification Poor sleep/Total P % P

Age group/years <50 91/485 18.8 0.71 0.871
50-60 105/567 18.5
60-70 133/661 20.1
>70 163/874 18.6

Gender Male 205/1 388 14.8 34.51 <0.001
Female 287/1 199 23.9

Currently married No 105/443 23.7 7.25 0.007
Yes 387/2 144 18.1

Education Tlliteracy 81/363 223 3.01 0.222
Primary school 129/706 183
Junior high school and
o 282/1 518 18.6

Living standard Good 112/774 14.5 35.78 <0.001
Average 341/1 711 19.9
Bad 39/102 382

History of hypertension No 35/233 15 2.38 0.123
Yes 457/2 354 19.4

History of diabetes No 403/2 154 18.7 0.68 0.409
Yes 89/433 20.6

History of stroke No 394/2 071 19.0 0.00 1.000
Yes 98/516 19.0

History of coronary heart No 354/1 983 17.9 7.18 0.007

disease Yes 138/604 22.8

History of heart failure No 468/2 501 18.7 3.99 0.046
Yes 24/86 27.9

History of atrial fibrillation  No 468/2 489 18.8 1.63 0.202
Yes 24/98 245

History of dyslipidemia No 353/1 982 17.8 7.70 0.006
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o The incidence rate
Characteristics Classification Poor sleep/Total i X P
of poor sleep/%

Yes 139/605 23
History of chronic kidney No 468/2 510 18.6 6.82 0.009
disease Yes 24/77 31.2
History of cancer No 488/2 570 19 1) 0.547
Yes 417 23.5
Antihypertensive drugs use  No 134/835 16 6.78 0.009
Yes 358/1 752 20.4
Hypoglycemic drugs use ~ No 473/2 490 19 0.00 0.989
Yes 19/97 19.6
Lipid-lowering drugs use ~ No 448/2 394 18.7 1.68 0.195
Yes 44/193 22.8
Antiplatelet drugs use No 442/2 366 18.7 1.79 0.181
Yes 50/221 22.6
Multivitamin use No 44072 379 18.5 4.84 0.028
Yes 52/208 25
Taste Light 162/765 21.2 103 0.006
Medium 151/956 15.8
Strong 179/866 20.7
Fruit and vegetable con- <500 148/595 249 21.89 <0.001
sumption/ g per week 500-1 500 183/950 19.3
>1 500 161/1 042 15.5
Cooking oil type Plant oil 178/1 049 17 5.92 0.116
Mostly plant oil 230/1 160 19.8
Half plant oil , half 132 )
animal oil
Animal oil 13/56 232
Tofu consumption/ times <1 256/1 242 20.6 6.06 0.109
per week 1-2 172/1 015 16.9
3-5 52/282 18.4
>6 12/48 25
Red meat consumption/ <I 155/612 25.3 34.09 <0.001
times per week 1-2 141/884 16
3-5 52/411 12.7
>6 144/680 212
Red meat type None 66/264 25 14.66 0.002
Mainly lean meat 272/1 418 19.2
Half lean meat , half fat 116/747 155

Mainly fat 38/158 24.1
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Elheverieies Elssesion Poor sleep/Total | neidence rate X P
e

N No 233/925 2522 3498 <0.001
Yes 259/1 662 15.6

Ao tnberm iy < 219/280 782 76075  <0.001
5-8 254/1 659 15.3
>8 19/648 2.9

g Seldom or often but slight 44172 374 18.6 3.32 0.067
Heavy, sometimes suffo-
o 51213 23.9

(v el No 426/2 083 205 1378 <0.001
Yes 66/504 13.1

Current alcohol drinking ~ No 418/2 128 19.6 2.81 0.093
Yes 741459 16.1

by b b 354/1 793 19.7 8.77 0.012
Moderate 106/670 15.8
Heavy 32/124 25.8

s Srzrofices 330/1 903 Tk 2004 <0.001
Mild stress 113/548 20.6
Sz @t 49/136 36.0

BMI group/kg - m <24 203/987 206 2.63 0.268
24-28 197/1 106 17.8
=28 92/494 18.6

DB sl <90 284/1 527 18.6 0.36 0.547
>90 208/1 060 19.6

Hey group/pmol +1.” <15 306/1 526 20.1 2.42 0.120
~15 186/1 061 17.5

BMI: body mass index; DBP: diastolic blood pressure; Hey: plasma homocysteine; 1) for Fisher’s exact test.
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90 mmHg # : 1.0(Xf It ) . DBP>90 mmHg ¥ : [OR=
1.441;95% CI }(1.112,1.868),P=0.006] .
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Table 2 The multivariate logistic regression model of poor sleep in male patients

Factors b S, Wards x* Odds ratio (95% CI) P
Intercept 1.715 0.501 3.421 = 0.001
Living standard

Good 1

Average 0.609 0.234 2.597 1.838 (1.161, 2.909) 0.009
Fruit and vegetable consumption /( g/week )

<500 1

=1 500 -0.517 0.249 -2.079 0.597 (0.367, 0.971) 0.038
Red meat consumption /(times/week )

<1 1

3-5 -0.717 0.349 -2.055 0.488 (0.246, 0.967) 0.040
Sleep time per day /hours

<5 1

5-8 -3.336 0.274 -12.155 0.036 (0.021, 0.061) <0.001

=8 -5.623 0.491 -11.451 0.004 (0.001, 0.009) <0.001
Snoring

Seldom or often but slight 1

Heavy, sometimes suffocated awake 0.579 0.286 2.022 1.784 (1.018, 3.126) 0.043
Physical labor

Light 1

Moderate -0.820 0.244 -3.369 0.440 (0.273, 0.710) 0.001
Stress

Stress—free 1

Stress out 0.811 0.360 2.250 2.249 (1.110, 4.557) 0.024
DBP group /mmHg

<90 1

=90 0.380 0.192 1.976 1.462 (1.003, 2.132) 0.048

b: standardized regression coefficients; S, :standard error; 95% CI:95% confidence intervals; DBP: diastolic blood pressure; The model was

established by stepwise logistic regression.

1510 19.0% , Ha v P Bl B 5 1 22 () Eb R 23.9%
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B4 16.0% , J5 2 1 Bl B S5 ot 25 119 HU 1) A7 7 I 3 22
S (P 20.2%, BAE11.1%) o Z 05348 R B e AR
J e JH A iR S AR AR, S5 SR B — e nl b
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Table 3 The multivariate logistic regression model of poor sleep in female patients

Factors b S Wards x* 0dds ratio (95% CI) P
Intercept 0.696 0.374 1.858 = 0.063
Living standard

Good 1

Average 0.511 0.213 2.397 1.667 (1.098, 2.531) 0.017
Bad 1.117 0.397 2.816  3.055 (1.404, 6.647) 0.005
History of chronic kidney disease

No 1

Yes 1.070 0.437 2.449 2917 (1.238, 6.870) 0.014
Cooking oil type
Plant oil 1
Half plant oil, half animal oil 0.565 0.260 2.169 1.759 (1.056, 2.930) 0.030
Red meat consumption /(times/week )

<1 1

1-2 -0.442 0.208 -2.122  0.643 (0.428, 0.967) 0.034

3-5 -0.821 0.303 -2.711 0.440 (0.243, 0.796) 0.007
Noon break

No 1

Yes -0.428 0.171 -2.496  0.652 (0.466, 0.912) 0.013
Sleep time per day /hours

<5 1

5-8 -2.946 0.230 -12.810  0.053 (0.033, 0.083) <0.001

>8 -4.404 0.359 -12.260  0.012 (0.006, 0.025) <0.001
Stress
Stress—free 1
Stress out 1.019 0.332 3.066  2.769 (1.444, 5.310) 0.002
DBP group /mmHg

<90 1

=90 0.509 0.180 2.826 1.663 (1.169, 2.367) 0.005

b: standardized regression coefficients; S, :standard error; 95% CI:95% confidence intervals; DBP: diastolic blood pressure; The model was

established by stepwise logistic regression.
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