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Characteristic and influencing factors of ambulatory blood pressure in elderly

patients with hypertension

Wang Jianguo, Ren Jie”
(Department of Cardiology, Third Hospital of Shanxi Medical University, Shanxi Bethune Hospital, Shanxi Academy of Medical
Sciences, Tongji Shanxi Hospital, Taiyuan 030032, China)

[ Abstract] Objective To observe the characteristics of ambulatory blood pressure in elderly patients with hypertension and explore
the factors affecting the circadian rhythm of blood pressure in them. Methods A retrospective study was conducted of the clinical data
of a total of 296 eligible elderly hypertensive patients (aged =60 years) treated at the Hypertension Clinic of Shanxi Bethune Hospital
from January to June of 2021. According to the circadian rhythm of blood pressure, they were divided into a dipper group (n=156),
a non-dipper group(n=134) , and a reverse dipper group (n=106). The data collected included the general clinical information of the
patients, 24 h ambulatory blood pressure monitoring, arteriosclerosis monitoring, 24 h urine electrolytes, and 24 h urine microalbumin
detection. SPSS statistics 26. 0 was used for data analysis. According to the data type, one-way ANOVA, Kruskal-Wallis H test or X
test was used to compare the groups. Binary logistic regression was performed to analyze the factors influencing the circadian rhythm of
blood pressure. Results Abnormal circadian rhythm of blood pressure (non-dipper group and reverse dipper group) was found in
81. 1% of the elderly hypertensive patients, which was significantly higher than that of the normal blood pressure rhythm group (dipper
group). The age of the dipper group was lower than that of the non-dipper group and the reverse dipper group [ 68. 00 (65. 00, 70.00)
vs 70.00 (68.00, 73.00), 71.00 (69.00, 74.00) years |, and the differences were statistically significant ( P<0.05). The proportion
of smokers in the dipper group was lower than that in non-dipper group and reverse dipper group (7. 1% vs 39.6%, 47.2%) , and the

differences were statistically significant (P<0.05). The nocturnal blood pressure drop rate in the dipper group, non-dipper group and
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reverse dipper group decreased gradually [ 12.40% (10.70%,14.78%) ,3.70% (1.58%,5.83%) ,-4.50% (-8.00%, -2.30%) ],
and there were significant differences among all groups (P<0.05). The right brachial-ankle pulse wave velocity (haPWV) in the reverse
dipper group was significantly higher than that in the non-dipper group and the dipper group[ (1 851.57+215.87) ws (1 747.81+244.65),
(1 687.00+201.61)cm/s] ; the left baPWV in the reverse dipper group was higher than that in the non-dipper group and the dipper
group [ (1 869.13+232.15) ws (1 758.57+259.18), (1 692.25+205.34) cm/s]; the differences were statistically significant ( P<
0.05). The 24 h urinary sodium in the reverse dipper group was lower than that in the dipper group[ 83.00 (59.00, 114.75) ws
102. 50 (84.00, 126.75) mmol/24h]; the 24 h urine microalbumin in the reverse dipper group was higher than that in the dipper
group| 48. 25(36.33,61.64) wvs 41.09(32.00,48.94) mg/24h]; the difference was statistically significant ( P<0.05). Binary
logistic regression analysis showed that age (OR=1.328, 95%CI 1. 178-1.496; P<0.001) and smoking history (OR=14.953, 95%CI
4.706-47.511; P<0.001) were independent risk factors, and 24 h urinary sodium ( OR=0.988, 95%CI 0. 979-0.998; P=0.021)
was an independent protective factor of the circadian rhythm of blood pressure in elderly hypertensive patients. Conclusion The incidence
of abnormal circadian thythm of blood pressure significantly increase in the elderly hypertensive patients. Age and smoking history are

independent risk factors, and 24 h urine sodium was an independent protective factor of the circadian rhythm of blood pressure in

elderly hypertensive patients.
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Table 1  Comparison of general data among three groups
Age BMI Smoking Alcohol drinking Male
Group n )
[years, M(Q,, Q)] [keg/m™, M(Q,, Q3)]] [n(%) ] [n(%) ] [n(%) ]
Dipper 56 68.00(65.00,70.00) 25.55(24.04,27.95) 4(7.1) 12(21.4) 27(48.2)
Non-dipper 134 70.00( 68. 00,73. 00) * 25.70(23.83,27.59) 53(39.6) * 34(25.4) 62(46.3)
Reverse dipper 106 71.00(69.00,74.00) ~ 25.74(23.43,27.57) 50(47.2) " 20(18.9) 49(46.2)
X2/7 28.293 0. 346 26. 663 1.476 0.070
P value <0.001 0. 841 <0. 001 0.478 0. 965
BMI: body mass index. Compared with dipper group, *“ P<0. 05.
x2 3HEBENSMIELLER
Table 2 Comparison of ambulatory blood pressure among three groups
Dippe Non-dippe Reverse dippe:
Item 1pper group on-dipper group everse dipper group F/Z P Value
(n=56) (n=134) (n=106)
24hSBP (mmHg, x+s) 132.20+10. 21 135.04+11.52 134.95+10. 26 1.521 0.220
24hDBP ( mmHg, x+s) 72.34+5.62 73.87+8.36 72.69+7.97 1.182 0.309
dSBP( mmHg, x+s) 136.89+10. 98 136.43+11.71 133.08+10.20*% 3.415 0.034
dDBP ( mmHg) 74.88+6. 13 75.07+8. 41 72.25+8.09** 4.183 0.016
nSBP (mmHg, x+s) 119.20+9. 03 130.97+11.49" 140.39+11.43 ** 68.751  <0.001
nDBP (mmHg, %s) 65.46+5. 66 70.97+8.09* 73.87+8.81"" 29.026  <0.001
Nocturnal blood pressure drop rate[ %, M(Q,, Q5) ] 12.40(10.70,14.78) 3.70(1.58,5.83) * —4.50(-8.00,-2.30) *¥ 250.572 <0.001

24hSBP ; 24 h mean systolic blood pressure; 24hDBP ; 24 h mean diastolic blood pressure; dSBP : daytime mean systolic blood pressure; dDBP; daytime

mean diastolic blood pressure; nSBP ; nocturnal mean systolic blood pressure; nDBP: nocturnal mean diastolic blood pressure. 1 mmHg = 0. 133 kPa.

Compared with dipper group, *P<0.05; compared with non-dipper group, *P<0. 05.

£R3 34H%EE baPWV ABI LLE

Table 3 Comparison of baPWV and ABI among three groups (xts)
Group n Right baPWV (em/s) Left baPWV (em/s) Right ABI Left ABI
Dipper 56 1687.00+201. 61 1692. 25+205. 34 1.15+0.09 1.16+0.75
Non-dipper 134 1747. 81+244. 65 1758.57+259. 18 1. 15+1. 00 1.14+0.09
Reverse dipper 106 1851.57+215.87"% 1869.13+232.15"* 1.16+0. 09 1.15+1.00
F 11. 199 11.483 0. 386 0.499
P value <0.001 <0.001 0. 680 0. 608

baPWV ; brachial ankle pulse wave velocity; ABI; ankle brachial index. Compared with dipper group, * P<0.05; compared with non-dipper group, *P<0. 0.
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Table 4 Comparison of 24h urinary electrolyte, 24h urinary microalbumin and blood biochemical indexes among three groups

[(M(0Q,, Q)]
24h urine potassium 24h urine chloride 24h urine sodium 24h urine microalbumin
Group " (mmol/24 h) (mmol/24 h) (mmol/24 h) (mg/24 h)
Dipper 56 24.55(18.37,33.40) 72.00(51.25,107.75) 102.50(84.00,126.75) 41.09(32.00,48.94)
Non-dipper 134 25.91(20.00,31.69) 72.50(51.00,105.50) 88.50(64.75,123.00) 43.54(31.62,56.98)
Reverse dipper 106 22.73(16.37,29.56) 65.00(46.50,94.25) 83.00(59.00,114.75) * 48.25(36.33,61.64) "
A 5.912 2.469 10. 627 7.239
P value 0.052 0.291 0. 005 0.027

Compared with dipper group,

RS MEESNEEEMNEERTERERN
Z 53 logistic B34 1
Table 5 Logistic regression analysis of factors affecting
circadian rhythm of blood pressure in elderly patients

with hypertension

Factor B OR 95%CI P value
Age 0.283  1.328 1.178-1.496 <0.001
Gender -0.575  0.563 0.260-1.219  0.145
BMI 0.049  1.050 0.936-1.178  0.401
Smoking 2.705 14.953 4.706-47.511 <0.001
Right baPWV 0.001 1.001 0.996-1.006  0.575
Left baPWV 0.001 1. 001 0.996-1.005  0.698
24h urine sodium -0.012  0.983 0.979-0.998  0.021
24h urine microalbumin ~ —0. 001 0.999 0.990-1. 007 0.773

BMI:; body mass index.
3 W i
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* P<0.05; compared with non-dipper group, *P<0. 05.
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