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Correlation between adult lifestyle and ankle-brachial blood pressure
/Li Fang1, Li Bin1, Zheng Jun1, He Tie-chun2//Outpatient Department, Guangzhou Sanatorium of PLA, Guangzhou, Guangdong, 510515, China

Abstract: Objective: To explore the relationship between lifestyle and ankle-brachial blood pressure. Methods: Ankle-brachial blood pressures of 2121 adults from all over China were measured with self-developed KD-991 portable ankle-brachial blood pressure simultaneous detecting instrument. They were divided into smoking group and no smoking group, heavy drinking group and moderate drinking group, exercise group and lack of exercise group and comparisons of abnormal ankle-brachial index (ABI, ≤0.9 or≥1.3) rate between paired two groups were performed. Results: Rate of abnormal ankle-brachial index (ABI, ≤0.9 or≥1.3) in smoking group (15.3%), heavy drinking group (13.6%) and lack of exercise group (10.5%) were significantly higher than those of no smoking group (7.9%), moderate drinking group (7.5%) and exercise group (7.4%) respectively, P<0.05 all. Conclusion: Unhealthy lifestyle is related to abnormal ankle-brachial blood pressure and it is very good to prevent occurrence of atherosclerosis , early discover and effectively control its development using ABI to guide people to change unhealthy lifestyles.
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成年人生活方式与踝肱血压的相关性分析
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摘要：目的：探讨生活方式与踝肱血压的关系。方法：采用自主研发的KD-991型便携式踝肱血压同步测试仪对来自全国各地的2121名中国成年人进行踝肱血压测试，并分为吸烟组与不吸烟组、大量饮酒组与适量饮酒组、运动组与缺乏运动组，对相对应的组的踝肱血压指数（ABI）异常率进行组间对比。结果：ABI异常（ABI≤0.9或者≥1.3）率: 吸烟组(15.3%)、大量饮酒组(13.6%)和缺乏运动组(10.5%)，均明显高于相对应的不吸烟组(7.9%)、适量饮酒组(7.5%)和运动组(7.4%)，P均<0.05。结论：不良生活方式与踝肱血压异常相关，用ABI指导人们改变不良生活方式，对于预防动脉粥样硬化的发生、早发现和有效控制其发展大有裨益。
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Ankle-brachial blood pressure index (ABI) is used to evaluate occurrence and development of peripheral vascular diseases, and has become a hotspot in research area of cardiovascular science in these years. Most of early research focused on the relationship between ABI and cardiovascular diseases. Multiple researches indicated that peripheral artery diseases were closely related to aging, diabetes mellitus, hypertension and hypercholesterolemia. But there were no domestic and overseas reports about relationship between unhealthy lifestyle and ABI, such as whether smoking, heavy drinking and lack of sporting were independent risk factors for peripheral vascular diseases up to date. ABI of 2121 healthy or subhealthy adults who came for recuperation or physical examination from all over China were measured in our hospital since July, 2009, and distribution of abnormal ankle-brachial index (ABI, ≤0.9 or≥1.3) rate in population with healthy or unhealthy lifestyle were compared and analyzed. The study aims at exploring the relationship between lifestyle of Chinese adults and abnormal ABI in order to evaluate artery disease and guide people to change their unhealthy lifestyles with ABI. 
1. Subjects and methods

1.1 Subjects  
A total of 2121 adults came to Guangzhou sanatorium of PLA from July, 2009 to June, 2010, including soldiers and commanders from military districts of the whole armed forces for recuperation and local personnel for physical examination. They were all healthy or subhealthy adults, including 1185 men and 936 women, aged 20~65 [mean age (46.8±?) years old]. There were 218 cases from northeast district, 206 cases from northwest district, 229 cases from northern district, 188 cases from central district , 104 cases from southeast district, 179 cases from southwest district and 997 cases from southern district in China. So the cases were of district representativeness. 

1.2 Methods  

The detection of ABI was performed using self-developed KD-991 portable ankle-brachial blood pressure simultaneous detecting instrument. Oscillography was used to measure blood pressure of brachial artery in upper arm and posterior tibial artery in ankles of lower limbs or dorsal artery of foot simultaneously. The instrument was connected to computer, and impact printer through USB interface directly printed, so the ABI data were recorded and restored. ABI was measured from 8:00 am to 10:00 am in a quiet circumstance. After subjects resting for 5~10 min, upper limb cuff was winded at 2cm over cubital fossa transverse striation, and sign of air sac on the cuff should aim at brachial artery. Lower cuff was winded at 2cm over ankle joint, and sign of air sac on the cuff should aim at posterior tibial artery. Then the one-touch button was started, and the screen showed reading of ABI. ABI was measured for three times continuously with 2~3min interval, and the mean value was treated as final data of each case. The objects were divided into smoking group（203 cases） and no smoking group（1918 cases）, heavy drinking group （203 cases）and moderate drinking group（203 cases）, sporting group （203 cases）and lack of sporting group（203 cases）. Abnormal ABI rates between related two groups were compared.

1.3 Statistical analysis  

All data were statistically analyzed with SPSS software (version 13.0), and chi-square test was used to analyze enumeration data. P<0.05 was considered statistically significant, and P<0.01 was considered statistically very significant.

2. Results

2.1  Relationship between smoking and ABI

The abnormal ABI rate（15.3%, in which ≤0.9 was of 10.3%and≥1.3 was of 5.0%）in smoking group was significantly higher than that of no smoking group（7.9%, 5.4%, 2.5% respectively）, P<0.05～<0.01. The rate of ABI 0.91-1.29 （normal）in no smoking group was significantly higher than that of smoking group（P<0.001）. The detailed data were shown in Table 1

Table 1    Relationship between smoking and ABI [n(%)]

	Groups
	n
	ABI

	
	
	≤0.9
	0.91-1.29
	≥1.3
	≤0.9 + ≥1.3

	Smoking group
	203
	21 (10.3)
	172 (84.7)
	10 (5.0)
	31(15.3)

	No-smoking group
	1918
	104 (5.4)
	1766 (92.1)
	48 (2.5)
	152 (7.9)

	Total
	2121
	125 (5.9)
	1938（91.4）
	58（2.7）
	183 (8.6)

	X2
	
	8.020
	12.566
	4.054
	12.566

	P
	
	0.005
	0.000
	0.044
	0.000


2.2  Relationship between drinking and ABI

    Moderate drinking was defined as beer≤300ml or distillate spirit ≤25ml daily. Those who drank over above amount and ≥3 times/week were treated as heavy drinking. The abnormal ABI rate（13.6%, in which ABI≥1.3 was of 5.6%）in heavy drinking group was significantly higher than that of moderate drinking group（7.5%, 2.0% respectively）, P<0.05 all. But the abnormal ABI rate of ABI≤0.9 between two groups was no significant difference (P>0.05). The rate of ABI 0.91-1.29 （normal）in moderate drinking group was significantly higher than that of heavy drinking group（P<0.05）. The detailed data were shown in Table 2.

Table 2     Relationship between drinking and ABI [n(%)]

	Groups
	n
	   ABI

	
	
	≤0.9
	0.91-1.29
	≥1.3
	≤0.9+≥1.3

	Heavy drinking group
	125
	10 (8.0)
	108 (86.4)
	7(5.6)
	17（13.6）

	Moderate drinking group
	639
	35(5.5)
	591(92.5)
	13(2.0)
	48（7.5）

	No drinking group?
	1357
	88(6.5)
	1208(89.0)
	61(4.5)
	149（11.0）

	Total
	2121
	133(6.3)
	1907（89.9）
	81(3.8)
	214（10.1）

	X2
	
	1.426
	7.565
	8.309
	7.565

	P
	
	0.490
	0.026
	0.016
	0.026


2.3  Relationship between exercise and ABI

Those who took part in aerobic exercise ≥60min/time, 3 times/week were classified as exercise group, and the another were lack of exercise group. The abnormal ABI rate（10.5%, in which ABI≤0.9 was of 8.5%）in lack of exercise group was significantly higher than that of exercise group（7.4%, 5.3% respectively）, P<0.05～<0.01, but The abnormal ABI rate of ABI≥1.3 between two groups was no significant difference (P>0.05). The rate of ABI 0.91-1.29 （normal）in exercise group was significantly higher than that of lack of exercise group（P<0.05）. The detailed data were shown in Table 2.

Table 3    Relationship between sporting and ABI [n(%)]

	Groups
	n
	   ABI

	
	
	≤0.9
	0.91-1.29
	≥1.3
	≤0.9+≥1.3

	Lack of exercise group
	603
	51(8.5)
	540(89.5)
	12(2.0)
	63（10.5）

	Exercise group
	1518
	81(5.3)
	1405(92.6)
	32(2.1)
	113（7.4）

	Total
	2121
	132 (6.2)
	1945(91.7)
	44(2.1)
	176（8.3）

	X2
	
	7.206
	5.117
	0.030
	5.117

	P
	
	0.007
	0.024
	0.863
	0.024


3. Discussion

ABI can predict risk of cardiovascular events, it’s an easy, non-invasive indicator for screening high risk population of atherosclerosis. The ≤0.9ABI≥1.3 predict risk of cardiovascular event increase and atherosclerosis increase. The diagnosis standard of American heart association（AHA）suggest normal value of ABI is 0.9～1.3, ABI ≤0.9 indicated that may be arterial occlusion and ABI≥1.3 indicated that may be atherosclerosis. In 2003, Poulter reported that increase of traditional risk factors, such as smoking, heavy drinking, lack of exercise, overweight, obesity, aging of the population and hypertension, were the main cause for cardiovascular events increase [1]. Reports for correlation between ABI and lifestyle such as smoking, heavy drinking and lack of exercise were few up to now. 

Our study found that abnormal ABI rate in unhealthy lifestyle groups were significantly higher than those of healthy lifestyle groups. Among cases with normal ABI, normal ABI rate in healthy lifestyle group was significantly higher than that of unhealthy lifestyle group. Incidence rate of low ABI significantly increased in smoking group and lack of exercise group; incidence rate of high ABI significantly increased in smoker and Heavy drinking group. 

Multiple researches found that smoking was one of the important risk factors for peripheral atherosclerosis. Our study found that abnormal ABI rate in smoking group （15.3%）was significantly higher than that of no smoking group （7.9%）. The result coincided with domestic report from Liu Qiuling [2] and overseas report[3] that low ABI rate increase 2.3 times in smoking group compared with no smoking group.

Effects of drinking on health not be coincidence. Though moderate drinking is related with decrease of risk of incidence of atherosclerosis, but heavy drinking increases blood pressure dose-independently [4] and promotes formulation of thrombus and platelet aggregation. And drinking increases intake of calory and causes overweight, obesity and hyperglycemia. Our study found that abnormal ABI rate in heavy drinking（13.6%） was higher than that of moderate drinking group（7.5%）.

There was report review that keep aerobic exercise of medium intensity can decrease peripheral resistance, increase output of heart and oxygen supply for cells, decrease blood pressure, blood lipid and blood glucose, improve heart function and is very important to prevent coronary heart disease [5-7].

Through analysis of ABI above, effects of unhealthy lifestyles on ABI were discovered. Thus, among population of smoking, heavy drinking and lack of exercise, regular measurement of ABI, education changing their unhealthy lifestyle such as smoking cessation, advocate moderate drinking , exercise are helpful to prevent occurrence of atherosclerosis , early discover and effectively control its development. 
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