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Investigation on hypertension and related risk factors among returning nationals in Zhangzhou city of Fujian
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Abstract: Objective: To study epidemiological characteristics of hypertension in returning nationals and their offspring, and analyze its relative risk factors. Methods: A total of 1 278 returning nationals were randomly selected as nationals group, and 1 267 local residents were regard as local residents group. All subjects received questionnaire and physical examination. Multifactor logistic regression analysis was used to analyze relative risk factors. Results: Incidence rate of hypertension was 19.25% in nationals group (standardized rate was 16.23%), which was significantly higher than 13.10% of local residents group (standardized rate was 11.04%) (χ2=17.72, P<0.01). As age increased, incidence rate of hypertension showed an increasing trend, which started to significantly rise in 30~ years group. Multi-factor Logistic regression analysis indicated that factors entered equation were gender, age, alcohol drinking, high-fat diet, dyslipidemia, body mass index, genetic factor and exercises, and their OR values were 1.76, 2.37, 3.62, 2.98, 1.86, 3.15, 3.12 and 2.74 respectively. Conclusion: Incidence rate of hypertension in returning nationals is significantly higher than that of local residents. Incidence rate of hypertension of returning nationals showed an increasing trend. Their risk factors were age, alcohol drinking, high-fat diet, dyslipidemia, body mass index, genetic factor and exercises etc. 
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摘要：目的：研究回国定居的归侨及后代高血压流行特征，分析其相关危险因素。方法：随机抽取1278名侨民为调查对象（侨民组），以当地居民1267人作为对照组，采用问卷调查和体检方式进行调查，用多因素Logistic回归分析相关危险因素。结果：侨民高血压患病率为19.25%（标化率为16.23%），高于本地居民患病率的13.10%（标化率为11.04%）（χ2=17.72，P＜0.01）。侨民高血压患病率30岁开始显著上升，且呈随年龄增加而上升趋势，且30岁组的高血压患病率显著高于当地居民。对侨民高血压患病的危险因素分析表明，进入多因素模式的变量有：性别、年龄、饮酒、高脂饮食、血脂异常、体重指数、遗传因素、体育锻炼8个研究因素；其OR值分别为1.76、2.37、3.62、2.98、1.86、3.15、3.12、2.74。结论：侨民高血压患病率显著高于当地居民水平，且高血压患病年龄有显著提前现象；其患病相关危险因素为年龄、饮酒、高脂饮食、血脂异常、体重指数、遗传因素、体育锻炼等。
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The present study performed epidemiological investigation about morbidity and risk factors of hypertension in returning nationals and their offspring from Oct 2010 to Jun 2011 in Zhangzhou city of Fujian. Its results were reported as below.

1  Subjects and methods

1.1 Subjects

Returning nationals and their offspring (≥18 years) settled in Changshan Overseas Chinese Development Zone of Zhangzhou in Fujian were selected, and a total of 1 278 subjects were enrolled as returning nationals group by pure random collection, including 613 males and 665 females with age 18~92 years. Another 1 267 ≥18 years local residents from two natural villages were regard as local residents group, including 601 males and 666 females with age 18~97 years. Statistical analysis indicated that there was no significant difference in age and sex constitution between two groups. 

1.2 Investigation methods

Individual basic information was collected via inquiry. They filled in the questionnaire table and received medical measurements. According to work load of physical labor, subjects were divided into heavy manual workers (including the aged engaged in heavy physical labor in the past), light manual workers (including the aged engaged in light physical labor in the past) and non-manual workers. 

1.3 Diagnostic standard of hypertension

According to WHO/ international society of hypertension (ISH) definition of hypertension, systolic blood pressure (SBP) ≥140mmHg and/or diastolic blood pressure (DBP) ≥90mmHg without taking antihypertensive drugs is defined as hypertension. According to level of blood pressure, hypertension was divided into stage 1, 2 and 3. SBP ≥140mmHg and DBP <90mmHg was regard as isolated systolic hypertension. Patients who had hypertension history and take antihypertensive drugs now also were defined as hypertension and classified according to past level of blood pressure and results of healthy examinations [1]., though their blood pressure was <140/90mmHg.

1.4 Statistical treatment

EpiData 3.3.2 software was used to enter and analyze data. Numeration data were expressed as cases and percentage and its comparison was performed using chi-square test. Multi factor Logistic regression analysis was used to analyze risk factors of hypertension. P<0.05 was regard as possessing significant difference. 

2. Results

2.1 Comparison of morbidity of hypertension between returning nationals and local residents
Incidence rate of hypertension was 19.25% in returning nationals (standardized rate was 16.23%, standardized according to population composition from Statistical Yearbook of 2010, issued by department of statistics of Zhangzhou City, similarly hereinafter), which was significantly higher than that of local residents (13.10%, standardized rate was 11.04%), χ2=17.72, P<0.01. They were shown in table 1. 

Table 1   Comparison of morbidity of hypertension between returning nationals and local residents
	Age 

(years)
	Returning nationals
	Rocal residents
	χ2
	P

	
	Cases
	 n (%)
	Cases
	 n (%)
	
	

	18~
	216
	5(2.31)
	218
	3(1.38)
	0.53
	>0.05

	30~
	222
	27(12.16)
	214
	5(2.34)
	15.47
	<0.01

	40~
	256
	33(12.89)
	259
	21(8.11)
	3.14
	<0.01

	50~
	288
	62(21.53)
	285
	48(16.84)
	2.03
	<0.01

	60~
	215
	83(38.60)
	213
	65(30.52)
	3.09
	<0.01

	70~
	81
	36(44.44)
	78
	24(30.77)
	3.16
	<0.01

	Total
	1278
	246(19.25)
	1267
	166(13.10)
	17.72
	<0.01


2.2 Comparison of incidence rate of hypertension between male and female in returning nationals
There was no significant difference in incidence rate of hypertension [20.52 %( 127/619) vs. 18.06 %( 119/659)] between male and female in returning nationals, χ2=1.24, P>0.05. 

2.3 Comparison of incidence of hypertension among different age groups in returning nationals
In returning nationals group, incidence rate of hypertension showed an increasing trend from low age group to high age group. Incidence rate of hypertension significantly increased from 30~40 years group, and it kept at a relative stable and high level in 60~70 years group. and incidence rate of hypertension in 30～49 years combined group（because incidence rate of hypertension was similar between 30～ years group and 40～49 years）were higher than that of <30 years group (χ2=18.37, P<0.01), lower than that of 50~59 years group (χ2=19.81, P<0.01); That of >60 years combined group (including 60~69 and >70 years groups) was significantly higher than that of 50~59 years group (χ2=23.80, P<0.01). The incidence rates of hypertension in returning nationals group were higher those of same age groups of local residents （P<0.01）from >30 years.
2.4 Work load of physical labor and incidence of hypertension in returning nationals
Incidence rate of hypertension in heavy manual workers was 20.15% (55/273) and light manual workers was 19.53% (141/722), were higher than that of non-manual workers (17.67%, 50/283), but there’s no significant difference among three groups (χ2=0.63, P>0.05). 

2.5 Hypertension classification in returning nationals with hypertension

Incidence rates of isolated systolic hypertension, hypertension stage 1, 2 and 3 were 6.10% (78/1278), 7.59% (97/1278), 4.07% (52/1278) and 1.49% (19/1278) respectively, and patients with stage 1 plus isolated systolic hypertension occupied 71.13% （175/246）in all patients with hypertension. 

2.6 Awareness of blood pressure level in returning nationals and antihypertensive treatment 

Awareness rate of blood pressure（BP）was 39.83% (509/1 278) in returning nationals and people knowing BP mainly were patients with hypertension. Awareness rate of BP in patients with hypertension was 87.40% (215/246). Total treatment rate was 76.02% (187/246) in patients with hypertension. 

2.7 Screening relative risk factors of hypertension in overseas Chinese

Risk factors of hypertension, including gender, age, occupation, education degree, marriage condition, character, inheritance, labor intensity, working tensity, occupational hazard and environmental pollution, interpersonal relation, smoking, stay up，exercises, sleep, alcohol drinking, high-fat diet, high-salt diet, dyslipidemia, body mass index (BMI), confection and awareness rate of hypertension information, were regard as independent variables, and hypertension or not was regard as dependent variable to perform multi-factor Logistic regression analysis. Its result was that gender, dyslipidemia, age, exercises, high-fat diet, genetic factor, BMI and smoking entered equation (OR=1.76~3.62). They were shown in table 2. 

Table 2   Risk factors of hypertension in returning nationals
	Factor
	B
	S.E.
	Wald
	P
	OR
	95% CI

	Gender 
	0.545
	0.213
	14.89
	<0.001
	1.76
	1.432～1.988

	Age 
	0.316
	0.083
	16.81
	<0.001
	2.37
	1.052～3.661

	Alcohol drinking
	0.247
	0.087
	153.65
	<0.001
	3.62
	2.851～4.687

	High-fat diet
	0.814
	0.093
	124.64
	<0.001
	2.98
	2.751～3.412

	Dyslipidemia
	0.662
	0.206
	19.41
	<0.001
	1.86
	1.647～2.183

	Body mass index
	0.351
	0.103
	63.45
	<0.001
	3.15
	2.214～4.002

	Genetic factor
	0.332
	0.083
	52.71
	<0.001
	3.12
	2.251～3.947

	Exercises 
	0.486
	0.089
	83.27
	<0.001
	2.74
	2.423～3.104


3. Discussion
3.1 Epidemiological characteristics of hypertension in returning nationals
Incidence rate of hypertension was 19.25% in returning nationals, which was significantly higher than that of local residents [2, 3]. Incidence rate of hypertension in returning nationals was not significantly related with work load etc. This was not consistent with report of reference [2] that incidence rate of hypertension was significantly correlated with work load and education degree etc in residents of Zhangzhou City, which may be caused by that returning nationals returned from many countries and their education degrees were hard to measure, so that education was not significantly related with incidence of hypertension; Operating time of heavy physical labor in returning nationals was usually shorter, which may lead to incidence rate of hypertension was not significantly related with work load in returning nationals. Age of onset in returning nationals significantly advanced compared with local residents, may be related with binged overeating from childhood in returning nationals. Hypertension classification, awareness of blood pressure and treatment in patients with hypertension were similar to local residents, but fairly different from results of nationwide hypertension investigation and reference [4, 5]. 

3.2 Analysis of relative risk factors of hypertension in overseas Chinese 
The multi-factor Logistic regression analysis indicated that gender, age, alcohol drinking, high-fat diet, dyslipidemia, BMI, genetic factor and exercises entered equation, broadly consistent with report of YANG Shuang-yu et al [6], suggesting that these factors were significantly related with hypertension in returning nationals and they were the main cause why incidence of hypertension in returning nationals was significantly higher than that of local residents. 

3.3 Prevention and treatment strategy in future

According to results of present investigation, prevention and treatment strategy of hypertension in returning nationals in future should be made as below: ①Health department should submit the present investigation results to government and relevant department on returning nationals affaires in time, striving for support on manual, economical and material investment in prevention and treatment of hypertension, ensuring integrity of organization and team, enough fund and normal operation of prevention and treatment; ② Mobilizing social health resource and complete community participation system: Prevention and treatment of hypertension should focus on comprehensive preventive and therapeutic measure primary in community health care. Community members are encouraged to involve preventing and treating hypertension via various health educations. ③ Prevention and treatment of hypertension should be focused on advanced age of onset in returning nationals, their relative risk factors of hypertension should be interfered since young age; attention should also paid to returning nationals with older age (40~ age group), heavy work load, overweight and obesity, less exercises and hypertension tendency; ④Healthy diathesis and behavior of prevention and treatment of hypertension should be cultured since childhood in returning nationals, in order to control risk factor of hypertension in returning nationals. Once hypertension is found, it should be early diagnosed and treated in order to prevent development and complication of hypertension in time.
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