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Relation among abnormal pulse pressure and cardiovascular risk factors, cardiac function in Tibetan adults from Songpan county of Sichuan province in China
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Abstract: Objective: To explore relation among abnormal pulse pressure (PP) and cardiovascular risk factors, cardiac function in Tibetan adults through survey on distributive characteristics of PP in Tibetan adults from Songpan county, Sichuan province in China. Methods: An cross-section study was carried out in Songpan county, Sichuan province of China. Questionnaire investigation and Physical examination were performed by multi-phase, stratified, unequal proportional and random cluster sampling to investigate 1015 Tibetan adults aged 18~74 years. Results: In Songpan county the average PP is （45.59±14.22）mmHg ; the incidence rate of abnormal PP was 14.09％（143/1015）. Multifactor linear regression and Logistic regression analysis showed that abnormal PP was positively related with age (OR=1.05, P<0.05) and negatively related with level of high density lipoprotein (OR=-2.69, P<0.05). Compare with normal PP group, systemic vascular resistance [SVR, (1112.61±346.74) kPa/L vs. (1308.27±354.87) kPa/L, t=-4.87] significantly increased, levels of cardiac index [CI, (3.55±1.00) L/min•m2 vs. (3.22±0.54) L/min•m2, t=3.08] and stroke index [SI, (45.68±12.76) ml/m2 vs. (39.45±9.52) ml/m2, t=4.37] significantly decreased in abnormal PP group (P<0.05 all). Conclusion: Abnormal PP is common in Chinese Tibetan adults aged 18~74 years, which associated with cardiovascular risk factors and change of cardiac function. Health management for Tibetan adults with abnormal PP is strongly advocated.
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四川省松潘县藏族成人脉压异常与心血管病危险因素和心功能的相关性
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摘要: 目的: 通过调查中国四川省松潘县藏族成人脉压的分布特点，探讨藏族成人脉压异常与心血管病危险因素和心功能的相关性。方法 采用流行病学横断面的研究方法，对中国四川省松潘县18~74岁的1015名藏族成人的身体健康状况进行随机、分层、整群抽样问卷调查和体格检查。结果 四川松潘县藏族成人平均脉压是 （45.59±14.22）mmHg, 脉压异常的有143例（14.09％）。多因素线性回归和Logistic回归分析结果显示：脉压异常与年龄呈正相关（OR=1.05,p<0.05），与高密度脂蛋白水平呈负相关（OR=-2.69,p<0.05）。与正常脉压组相比，脉压异常组全身血管阻力（SVR）显著增加[（1112.61±346.74）kPa/L 比（1308.27±354.87）kPa/L，t=-4.87]，每搏量指数（SI）[（45.68±12.76）ml/m2比（39.45±9.52）ml/m2，t=4.37]]、心输出量指数（CI）[（3.55±1.00）L/min.m2 比（3.22±0.54）L/min.m2，t=3.08 ]显著降低（P均<0.05）。结论 中国四川省松潘县18~74岁藏族成人中脉压异常的比例较高。脉压异常与心血管病危险因素和心功能指标有关。对脉压异常藏族成人进行健康管理具有重要的公共卫生意义。
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The pulse pressure (PP) is of difference of systolic blood pressure (SBP) and diastolic blood pressure (DBP) [1]. Framingham heart research thought [2] that PP was a risk factor for cardiovascular and cerebrovascular diseases, even stronger than SBP and DBP. However, there is few research on relation among abnormal PP to the cardiovascular risk factors and cardiac function. This research's goal is to explore the average PP and its related with cardiovascular risk factors and cardiac function based on analyzing the distributions of PP in 1015 Tibetan adults aged 18~74 years in Songpan county, Sichuan province of China and provide the evidence for health management. 
1  Materials and methods:

1.1 Materials source
The research data based on the key project “The human body physiology constant database in Tibetan Songpan County” (2006FY110300) from the ministry of science and technology of PRC in 2006 [3].  Objects of survey were 1015 Tibetan adults aged 18~74 years from Songpan county, Sichuan province of China. Questionnaire investigation and Physical examination were performed by multi-phase, stratified, unequal proportional and random cluster sampling to investigate 1015 Tibetan adults aged 18~74 years. Diagnostic standard: Abnormal PP: PP≥60 mmHg. Mercury sphygmomanometer and BioZ.comTM digital non-invasive blood dynamics monitor unit were applied.  
1.2 Statistical analysis: All data were inputted in a computer with FoxPro software (version 6.0). When data were cleaned and checked, SPSS 10.0 software was used to perform t test, analysis of variance (ANOVA), chi-square test and unconditional Logistic regression analysis. P<0.05 was regarded as possessing significant difference.

2  Results:

The sampling survey on 1015 Tibetan adults was performed in Songpan county, Sichuan province of China, including 414 males (40.8%) and 601 females (59.2%). Distribution of PP surveyed by age is 739 (72.8%) Tibetan adults aged in 18-44 year old group; 179 (17.6%) in 45-59 year old group; 97 (9.6%) in 60-74 year old group. The 143 of 1015 Tibetan adults were diagnosed as abnormal PP with an overall prevalence of 14.09%. Prevalence of abnormal PP was the highest in 60-74 year old group (44.9%, 44/97); higher than those of  45-59 year old group (24.7%, 44/179) and 18-44 year old group 55 (7.4%, 55/739) . The mean value of PP is （45.59±14.22）mmHg. Stratified by age the mean value of PP is（42.11±11.48）mmHg in 18-44 year old group,（50.78±14.90）mmHg in 45-59 year old group and （59.05±16.60）in 60-74 year old group respectively.
2.1. Comparison of parameters among different PP grades

As the cardiovascular risk factors of age, waist circumference（WC）, systolic blood pressure （SBP）, diastolic blood pressure （DBP）, total cholesterol （TC）, triglyeride （TG）and fasting plasma glucose （FPG）significantly increased, the PP significantly increased  (P<0.05 all), but the body mass index (BMI) and weight did not change as PP increased (P>0.05) in Tibetan adults. Shown in Table 1. 

Table1  Comparison of parameters among different pulse pressure （PP）grades (
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±s)
	Indexes
	Pulse pressure grades (mmHg)
	P

	
	<40
	41-50
	51-60
	>60
	

	Age (years)
	32.98±11.55
	37.23±13.37
	42.33±15.24
	51.44±16.37
	<0.05

	WC(cm)
	75.48±11.30
	77.53±10.45
	79.07±11.37
	80.13±12.99
	<0.05

	HR(times/min)
	78.14±14.60
	74.70±13.16
	75.78±13.59
	73.82±14.21
	<0.05

	SBP(mmHg)
	107.31±12.61
	118.81±10.75
	130.08±13.03
	148.91±23.03
	<0.05

	DBP(mmHg)
	73.77±10.20
	72.79±10.50
	74.56±13.05
	78.31±17.00
	<0.05

	TC(mmol/L)
	4.27±0.86
	4.51±1.01
	4.62±0.92
	5.02±0.90
	<0.05

	TG(mmol/L)
	1.02±0.61
	1.07±0.67
	1.19±0.90
	1.21±0.62
	<0.05

	FPG(mmol/L)
	5.22±0.65
	5.30±0.74
	5.40±1.17
	5.55±1.75
	<0.05


Note: WC: waist circumference, HR: heart rate, SBP: systolic blood pressure, DBP: diastolic blood pressure, TC: total cholesterol, TG: triglyceride, FPG: fasting plasma glucose.

2. 2 Relations among mean level of PP (mmHg，
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±s) and age, blood pressure, blood glucose in Tibetan adults

There were significant difference in PP among normal and impaired glucose tolerance (IGT) group of male, two blood pressure groups of male and female and groups of different age stages (P<0.05). Mean level of PP in >60 years old group was significantly higher than that of <60 years old group (P<0.05). Shown in Table 2.
Table 2 Relations among PP and blood pressure, fasting plasma glucose, age (PP,
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±s)
	Gender
	Blood Pressure
	 Fasting plasma glucose
	Age (years)

	
	Normal group
	High-normal group
	Normal group
	IGT group
	18~44
	45~59
	>60

	Male
	41.12±8.17
	51.77±14.57
	46.83±13.07
	52.28±14.27
	44.51±10.67
	48.50±12.69
	59.43±17.57

	Female
	38.74±10.51
	54.86±16.11
	44.14±14.91
	45.45±16.07
	40.89±11.84
	52.53±16.35
	63.22±18.06

	Total
	39.53±9.85
	53.31±15.40
	45.21±14.26
	49.65±15.21
	42.29±11.53
	50.95±15.11
	61.12±17.78


Note: IGT: impaired glucose tolerance.

2.3 Relation between mean level of PP and blood lipid in Tibetan adults

Those with high-normal levels of low density lipoprotein-cholesterol (LDL-C) and TC had significant higher PP than those with normal levels of LDL-C and TC in both genders (P<0.05). Shown in Table 3.

Table 3   Relations between mean PP level and blood lipid in Tibetan adults (PP,
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±s)

	Gender
	Total cholesterol
	Triglyceride
	High density lipoprotein-cholesterol
	Low density lipoprotein-cholesterol

	
	Normal
	High-normal
	Normal
	High-normal
	Normal 
	Low-normal
	Normal
	High-normal

	Male
	46.59±13.03
	49.88±13.80
	47.39±13.33
	45.75±8.18
	46.96±13.14
	50.14±13.95
	46.61±12.99
	52.25±14.15

	Female
	42.38±13.16
	51.82±19.12
	44.21±14.95
	37.00±10.78
	44.62±15.01
	37.08±12.01
	43.45±14.52
	52.25±17.16

	Total
	44.05±13.26
	50.93±16.86
	45.51±14.39
	44.00±8.09
	45.53±14.34
	45.15±14.62
	44.70±14.01
	52.25±15.56


Note: PP: Pulse pressure

2.4 Relation between PP level and cardiac function

Compared with normal PP group, only mean level of systemic vascular resistance (SVR) increased along with PP increased; while mean level of cardiac output (CO), cardiac index (CI), stroke index (SI) and stroke volume (SV) decreased as PP increased in abnormal PP group (P<0.05 all). Shown in Table 4.

Table 4   Comparison of cardiac function indexes between normal and abnormal PP groups (
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±s)

	Indexes
	Normal PP group
	Abnormal PP group
	t
	P

	Cardiac output (L/min)
	5.80±1.80
	5.26±1.04
	2.72
	<0.05

	Cardiac index (L/min.m2)
	3.55±1.00
	3.22±0.54
	3.08
	<0.05

	Stroke index (ml/m2)
	45.68±12.76
	39.45±9.52
	4.37
	<0.05

	Stroke volume (ml)
	74.71±23.32
	64.77±17.81
	3.81
	<0.05

	Systemic vascular resistance (kPa/L)
	1112.61±346.74
	1308.27±354.87
	-4.87
	<0.05


2.5 Quantified assessment of related factors of abnormal PP
The age, gender, education, BMI, smoking, drinking, heart rate, waist circumference, HDL-C and occupation were treated as independent variable, and PP was treated as a dependent variable. They were taken into unconditional Logistic regression equation. Results indicated that odds ratio values of age, low level HDL-C and received college education were 1.05, 2.69 and 0.075 respectively（p＜0.05 all）. 
3  Discussion

Framingham study (50~79 years old) indicated that SBP, DBP and PP were all related with risk of coronary heart disease, and PP relevance was most remarkable[4]. The results of survey on Tibetan adults from Songpan county proved this point. Mean level of PP is correlated with age, waist circumference, SBP, TC, TG, LDL-C, HDL-C and FPG (P<0.05). The SBP and/or DBP are/is traditional indexes for evaluation of risk of hypertension, but more and more study in recent years indicated that PP was an effective predictive index for cardiovascular and cerebrovascular events in aged patients and its predictive effect was independent from SBP and DBP[2]. Logistic regression analysis indicated the age, low level HDL-C and received college education take into unconditional equation, their odds ratio values were of 1.05, 2.69 and 0.075 respectively（p＜0.05 all）.
The results of this study showed that the mean value of PP （45.59±14.22）mmHg and prevalence of abnormal PP （14.09%）in Songpan Tibetan adults were  higher than those of Han adults [ (44.68±13.59) mmHg, 13.87%] respectively in Xinjin and Qionglai county of Sichuan province [5]. 

In this study mean level of PP in >60 years group is significantly higher than that of <60 years group (P<0.05). As age increases, the SBP, DBP and PP change; DBP is the strongest predictive factor when age<50 years; SBP, DBP and PP possessed similar predictive value when 50~59 years, and PP becomes the strongest predictive factor for cardiovascular and cerebrovascular events when age>60 years[2,6]. Thus, reduce PP is of important significance to decrease risk of cardiovascular and cerebrovascular diseases. 
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