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Effect of circadian rhythm and morning surge of blood pressure on cognitive
function in elderly patients with hypertension
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(*Department of Geriatric Cardiology, Beijing Friendship Hospital, Capital Medical University, Beijing 100050, China; ?College of
Biomedical Engineering, Capital Medical University, Beijing 100069, China)

[ Abstract] Objective To determine the effect of circadian rhythm of blood pressure on cognitive function in the
very old patients with hypertension. Methods A total of 96 senile hypertensive patients (older than 80 years old)
admitted in our department from June 2013 to August 2014 were recruited in this study. According to the results of
Mini-Mental State Examination (MMSE), the patients were divided into normal cognitive function group (control
group, n=61) and mild cognitive impairment group (MCI group, n= 35). The general conditions, complications and
ambulatory blood pressure parameters were compared between the 2 groups. Results There was no significant
difference in 24-hour systolic blood pressure (24hSBP) and 24-hour diastolic blood pressure (24hDBP) between the 2
groups [(131.14 + 12.61) vs (131.00 = 13.17)mmHg, and (65.74 = 7.35) vs (64.08 + 8.39)mmHg, P > 0.05). No
difference was found either in day SBP (dSBP), day DBP (dDBP), night SBP (nSBP) and night DBP (nDBP) between
the 2 groups (P > 0.05). However, morning surge in blood pressure was significantly higher in MCI group than in
control group [(8.69 +12.64) vs (4.08 +12.78)mmHg, P < 0.05]. Conclusion Higher morning blood pressure is
associated with cognitive impairment in the very old patients with hypertension.
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Table 1  Clinical characteristics in control and MCI groups

Item MCI group (n = 35) Control group (n=61) P value
Age(years, x £s) 85.34 +2.85 83.69 +3.38 0.163
Male[n(%)] 29 (82.9) 52(85.2) 0.776
Education duration(years, x +s) 10.3+2.9 11.4+23 0.347
DM[n(%)] 20 (57.1) 32 (52.5) 0.410
Hyperlipidemia[n(%)] 14 (40.0) 37 (60.7) 0.057
CHD[n(%)] 23 (65.7) 38 (62.3) 0.738
CVD[n(%)] 18 (51.4) 29 (47.5) 0.832
TC(mmol/l, x +5) 4.00+0.90 3.87+0.63 0.467
LDL-C(mmol/l, x £s) 2.18 +0.43 2.30+0.75 0.377
HbALc(%) 6.11+0.88 6.02+0.97 0.677
MMSE score(x +s) 18.74 + 4.34 27.76 £ 1.67 0.000

MCI: mild cognitive impairment, DM: diabetes mellitus; CHD: coronary heart disease; CVD: cerebrovascular disease; TC: total cholesterol;
LDL-C: low-density lipoprotein cholesterol; HbAlc: glycosylated hemoglobin Alc; MMSE: Mini-Mental State Examination
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Table 2 Ambulatory blood pressure measurements in control and MCI groups

(mmHg, x+s)

Item MCI group (n = 35) Control group(n = 61) t value P value
24hSBP 131.14 +12.61 131.00 + 13.17 0.052 0.959
24hDBP 65.74 +7.35 64.08 +8.39 0.969 0.335
dsBP 129.63 +12.27 130.44 +13.14 0.299 0.765
dDBP 66.51 + 7.34 64.62 +8.38 1.112 0.269
nSBP 129.74 + 26.85 131.59 +16.74 0.412 0.681
nDBP 64.82 +13.83 63.8 £9.70 0.430 0.668
Morning surge BP 8.69 + 12.64 4.08 +12.78 1.500 0.038

MCI: mild cognitive impairment; 24hSBP: 24-hour systolic blood pressure; 24hDBP: 24-hour diastolic blood pressure; dSBP: day
systolic blood pressure; dDBP: day diastolic blood pressure; nSBP: night systolic blood pressure; nDBP: night diastolic blood pressure;
morning surge BP: morning surge blood pressure. ImmHg = 0.133kPa

*3 MEEAMMCIAZREERMET S E Y
Table 3 Blood pressure variation in control and MCI groups

[n(%)]
MCI grou Control grou Total
Type (n :935) P (n= 6g1) P (n = 96)
Super dipper 0(0.0) 1(1.6) 1(1.0)
Dipper 3(8.6) 7 (11.5) 10 (10.4)
Non-dipper 14 (40.0) 23 (37.7) 37 (38.5)
Anti-dipper 18 (51.4) 30 (49.2) 48 (50.0)
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