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[Abstract] Objective To investigate the effect of obstructive sleep apnea syndrome (OSAS) on nocturnal
ambulatory blood pressure monitoring results in older adults without cardiovascular or cerebrovascular diseases, and to
identify factors causing fluctuations in nocturnal blood pressure in older adults with OSAS. Methods A total of 169
older adult OSAS patients with no history of cardiovascular or cerebrovascular diseases were enrolled. According to their
severity of OSAS, the participants were divided into 4 groups, including a normal OSAS group, a mild OSAS group, a
moderate OSAS group, and a severe OSAS group. The baseline characteristics of the 4 groups were compared to identify
differences. The relationship between polysomnography parameters and nocturnal ambulatory blood pressure monitoring
results and the factors causing nocturnal blood pressure fluctuations in older adults with OSAS were further analyzed.
Results The nocturnal blood pressure fluctuation (NBPF) index of the normal OSAS group, the mild OSAS group, the
moderate OSAS group, and the severe OSAS group were 1.89 + 1.58, 3.35 + 5.40, 3.90 + 6.40, and 16.60 + 27.70,
respectively, indicating that the NBPF index gradually increased with the increasing severity of OSAS (P < 0.05).
According to findings from the partial correlation analysis, the NBPF index was positively correlated with apnea-
hypopnea index (AHI), micro-awakening index (MAI), percentage of cumulative time with oxygen saturation under 90%
in the total sleep time (TS90%), oxygen desaturation index (ODI), and the longest apnea time (LAT) (P < 0.05), and
negatively correlated with the lowest oxygen saturation (LSpO,) and sleep quality index (SQI) (P < 0.05). The mean
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nocturnal systolic and diastolic blood pressures were positively correlated with AHI, ODI, and TS90% (P < 0.05). A multi-

factor regression analysis showed that every time ODI increased by 1 unit, the NBPF index increased by 0.26 units (8 =
0.26; 95% CI, 0.03-0.50; P = 0.030), and every time TS90% increased by 1 unit, the NBPF index increased by 26.78 units
(B = 26.78; 95% CI, 2.47-51.08; P = 0.031). Conclusion In older adult OSAS patients without cardiovascular or

cerebrovascular disease, fluctuations in blood pressure at night become more pronounced with increasing disease severity.

ODI and TS90% are important factors that affect nocturnal blood pressure fluctuations.
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Table1 Comparison of basic data and sleep monitoring indicators between the four groups

Index Normal OSAS group Mild OSAS group Moderate OSAS group Severe OSAS group p
(n=14) (n=42) (n =46) (n=67)
Sex/case (%) 0.893
Male 9 (64.29) 22 (52.38) 25 (54.35) 37 (55.22)
Female 5(35.71) 20 (47.62) 21 (45.65) 30 (44.78)
Agelyr., Xts 62.71 +£3.20 61.88 +2.53 63.09 +4.29 62.82 +4.27 0.492
Years of snoring/yr., X+ s 8.71+5.80 11.64 £ 10.11 12.50 £ 10.36 15.46 £ 10.52 0.065
BMI/(kg/mz), X*s 2413 £2.75 23.79 +2.81 24.12 +£2.96 26.23 +£3.02 <0.001
AHI/h™, X +s 2.36 + 1.41 10.15 + 5.60 20.70 + 6.40 50.20 + 20.60 <0.001
LSpO,/%, X+ s 88.57 + 6.50 86.50 + 3.00 83.00 + 6.00 77.00 +12.00 <0.001
MAI/h™), %+ 23.61 +£10.02 28.29 +12.62 25.92 £10.92 42.45+17.90 <0.001
LAT/s, X£s 29.93 +£30.71 43.64 +18.20 51.83 +£20.00 67.07 +20.34 <0.001
LHT/s, X £ 40.07 +20.84 49.76 +22.93 54.61 +25.43 49.73 +20.05 0.201
ODI/h™!, ¥+ 3.63 +£6.30 9.82 +3.57 21.72+7.32 52.63 +16.67 <0.001
TS90% (X + ) 0.00 +0.00 0.01 +£0.01 0.02 +£0.03 0.18 £0.15 <0.001
SQI(X£s) 0.71+£0.48 0.68 +0.34 0.62 +0.40 0.45+0.26 0.002
DSBP/mmHg, X+ s 118.21 £ 6.99 120.40 +10.23 121.28 +12.71 123.96 +9.77 0.161
DDBP/mmHg, X+ s 73.79 +8.73 76.12 + 8.55 77.20 +7.91 78.91 +7.08 0.089

OSAS: obstructive sleep apnea syndrome; BMI: body mass index; AHI: apnea-hypopnea index; LSpO,: lowest oxygen saturation; MAIL: micro-awakening

index; LAT: longest apnea time; LHT: longest hypoventilation time; ODI: oxygen desaturation index; TS90%: percentage of cumulative time with oxygen

saturation under 90% in the total sleep time; SQI: sleep quality index; DSBP: daytime systolic blood pressure; DDBP: daytime diastolic blood pressure. 1 mmHg =

0.133 kPa.
F2 MAEKE MEHELIERE LR
Table 2 Comparison of nocturnal blood pressure-related indexes among the four groups
Index Normal OSAS group Mild OSAS group Moderate OSAS group Severe OSAS group £ P
(n=14) (n=42) (n=46) (n=67)
NBPF/h™, X+ 1.89 +1.58 3.35 + 5.40 3.90 + 6.40 16.60 + 27.70"™° 15.44 <0.001
MNSBP/mmHg, ¥+ s 112.71 £13.11 109.88 + 13.87 111.59 + 14.18 117.60 + 14.58"° 1.08 0.359
MNDBP/mmHg, X+ 5 68.21 +11.54 7421 +9.91 73.85+9.95 77.87 £9.51%° 2.84 0.040

NBPF: nocturnal blood pressure fluctuation; MNSBP: mean nocturnal systolic blood pressure; MNDBP: mean nocturnal diastolic blood pressure. * P < 0.05,

vs. normal group; ® P <0.05, vs. mild group; ° P < 0.05, vs. moderate group. | mmHg = 0.133 kPa.
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S G L(P<0.05), H5% P EOSASZ L
JOEH AAAR L, 558 OSASH FNBPEHE K4 151 (P<0.05) .
2.3 WEFHZSMIE SRER SNSRI R X 1%

ULFe3. JHRRAERS | PERI . BMUKAT BFHERR, 2wt
AT, AHTS 7% 8] 3/ IfiL 36 b (NBPEHE £ . 7% []°F-
AR i S AR ) -2 ok e ) S22 TEAH DG (r=0.58., 017, 0.18,
P¥J<0.05); LSpO,5 NBPFH5 5 & £ Ml 56 (r=—0.43,
P<0.05); SQI'5 NBPFFE £ 42 i A 5C (r=—0.24, P<0.05),
MAI, LAT 5NBPFH U5 IEAH 5 (r=0.36. 0.29, P¥j<
0.05); ODI(r=0.60. 0.17, 0.24, P}J<0.05) . TS90%
(r=0.52. 0.19. 0.22, P¥J<0.05) 57 [A] 3/ Ifil B 45 bR L 1E
FHIE(PH4<0.05) .
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NBPFEHCH S &, JAREAERS | PR3] BMLAATHHER G
KM ZH R BH 5307, 4558 B7R: ODI&IS n1A~ A,
NBPFFE Tt F0.26 1 7 [ f=0.26, 95% E 7 X [1]
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Table 3 Correlation between nocturnal ambulatory blood pressure
monitoring results and sleep monitoring indicators (partial

correlation coefficient)

Index NBPF/h ™" MNSBP/mmHg MNDBP/mmHg
AHI/h ™ 0.58" 0.17" 0.18"
LSpO,/% —043" —0.13 —0.13

QI —0.24" 0.00 —0.02
MAI/h™! 036" 0.01 0.05
LAT/s 0.29° 0.12 —0.02
LHT/s —0.15 0.02 —0.01
oDI/h™! 0.60" 017" 0.24"
TS90% 052" 0.19" 0.22"

All abbreviations are explained in the note to Table 1. "P<0.05.

(confidence interval, CI): 0.03 ~ 0.50, P=0.030], TS90%%#
B 1A B0, NBPEFS 50T 75 26.78 4 214 ( B=26.78,
95%CI: 2.47 ~ 51.08, P=0.031) o H&/~7E J U i 1ML 55 I
) AEOSASH E H, ODI K TS90%-5 14 8] It i Zh 77 7E
—E AR
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Table 4 Regression analysis of the relevant factors affecting nocturnal blood pressure fluctuation in older adults with OSAS

Univariate regression

Multifactor regression

OSAS index
B 95% CI P B 95% CI P

AHI/h™! 0.38 0.30-0.46 <0.001 —0.03 —0.29-0.23 0.818
AHI degree

Normal OSAS group (Reference)

Mild OSAS group 293 —4.83-10.69 0.457 1.49 —5.63-8.61 0.680

Moderate OSAS group 5.36 —2.31-13.04 0.169 0.49 —7.24-8.22 0.900

Severe OSAS group 18.57 11.18-25.96 <0.001 —1.89 —12.07-8.29 0.715
LSpO, —0.83 (—1.08)-(—0.59) <0.001 —0.02 —0.41-0.38 0.938
SQI —10.41 (—16.50)-(—4.32) 0.001 —3.50 —8.97-1.97 0.209
MAI 0.36 0.24-0.49 <0.001 0.09 —0.04-0.22 0.165
LAT 0.19 0.10-0.28 <0.001 0.00 —0.10-0.10 0.940
ODI 0.39 0.31-0.47 <0.001 0.26 0.03-0.50 0.030
TS90% 65.53 50.73-80.33 <0.001 26.78 2.47-51.08 0.031

CI: confidence interval; the other abbreviations are explained in the note to Table 1.~ The data are adjusted for age, sex, BMI, and years of snoring.
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