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Effect of duration of Hypertension on Stroke in Thailand.
Nitchamon Rakkapao1, Bandit Thinkamrop2, Jiamjit Saengsuwan3, Anootnara Talkul4
Abstract

Background: Stroke is an important health problem in worldwide with huge burden on human health. It is common complicated that hypertension patients was thought high rate of mortality and disability. A few studies about duration of hypertension occurs the stroke including Thailand.
Objective: To investigate the association between duration of hypertension and stroke in Thailand.

Methods: A nationally representative sample survey of type 2 diabetes and hypertension patients across Thailand was conducted in 2012. The strokes in hypertensive patients based on their medical records were the main focus of this study. All analysis was performed by multiple logistic regressions.

Results:  A total of 20,089 hypertensive patients were included into this study, 64.5% were male. The mean age was 62 years (S.D. =11), 10.9% were a smoker. The duration of hypertension of participant was 6.9 years (S.D. = 3.9), and comorbidity with diabetes was 45.4%. A total 11.4% of this sample had high blood pressure greater than 140/90 mmHg, 34% had total cholesterol greater than 200 mg/dl, 57.5% had a LDL-cholesterol greater than or equal 100 mg/dl and 28.8% had a HDL-cholesterol less than 40 mg/dl. The related factors of stroke found in our analysis was smoking (OR adjust=2.33, 95%CI; 1.22-4.45; p<0.001)

Conclusion: This study found duration of hypertension was not associated with stroke occurrence among hypertensive patients in Thailand. However, smoking is strongly associated with stroke occurrence. The present result emphasizes the relationship between smoking and stroke.
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Introduction

Stroke is a major health problem in worldwide and a trend has been continuously increasing in developing countries  (1–3). It remains a leading cause of mortality and disability.The Word Health Organization (WHO) has estimated that in every year stroke affects more than 15 million patients. 5 million of those who diagnosed with stroke are permanently disabled, 5 million died and two thirds of stroke patients was found in developing countries(4). In the Southeast Asian, stroke ranked the first in number of years of life lost (YLL)(1). While, in Thailand, stroke ranked the second after ischemic heart diseases (5). The prevalence of stroke was in range between 1.8 % and 3.5%(6)(7). 
Risk factors related to cause of stroke can be classified into two main factors which are modifiable risk factors (e.g., smoking, excessive alcohol consumption, hypertension, diabetes hyperlipidemia) and non modifiable risk factor (e.g., gender, age, ethnicity and family history of stroke)(8). However, the most potential risk factor of stroke was hypertension because it had been found more than 70% of stroke’s patient (9).  
 The association between hypertension and stroke has been well established (10–12). A present study of cardiovascular was confirmed that by lowering blood pressure can lead to reduce in cardiovascular problem , particularly  in-stroke (13). A previous study has found that hypertension was significantly associated with stokes (14). but only few studies had mentioned about the duration of hypertension on  stroke.  The aim of this study is to investigate duration of hypertension occurrence on stroke in Thailand.
Materials and Methods

Data was obtained from project an assessment on quality of care among diabetic patients diagnosed with type 2 diabetes or hypertension visiting hospitals in care of ministry of public health and Bangkok metropolitan administration in Thailand in 2012, (DMHT) database. The DMHT was designed as cross-sectional study. In this study, 20,089 patients from hypertension were included.
Characteristics’ of each individual was collected including  sex, age, body mass index, waist circumference, smoke, duration of hypertension, comorbility, blood pressure, total cholesterol, triglyceride, LDL-cholesterol and HDL-cholesterol. Stroke was the main focus of this study. This project was approved by the Human Research and Ethics Committees of the Ministry of Public health of Thailand.

Exposure measurement
Hypertension at baseline was defined by physician that it was reported in medical record and duration of hypertension was calculated from the onset of hypertension up to the date of occurred stroke.
 Outcome measurement 
 Stroke was defined during follow up within 12 months of hypertensive patients by specialist physician from general hospitals in Thailand. In this study we exclude stroke thus its occurred more than 12 months, because we don’t know onset time of them.(in case record form don’t collect onset time on occurrence stroke) Stroke included cerebrovascular accident, ischemic, hemorrhagic, infarction, stroke of unknown type and transient ischemic attack (15).
Statistical Analyses

Characteristics of stroke patients were presented using mean, standard deviation, median, minimum, and maximum for continuous data and frequency, percentage for categorical data. In order to investigate factors associated with stroke, multiple logistic regression was used for the data analysis. This analysis was adjusted for the extraneous variables that were considered biologically and sociologically relevant or that showing a univariate relationship with the outcome. All analyses were performed using STATA (16).
A total of 61,709 patients had diagnosed with hypertension, however 33,049 patients were excluded due to was collected from community hospital that may be not clear about was diagnosed stroke because most community hospital don’t have specialist neurologist, 7,717 patients were excluded due to that they do not have hypertension and 854 patients were excluded due to that they had underlying stroke thus we don’t collect onset time on occurrence stroke (Figure1). A total of 20,089 patients with hypertension and hypertension with diabetes were included in the study.   










Figure1.  Stages of algorithm of study investigating stroke

Results

A total of 20,089 patients with hypertension was enrolled, 64.5% were male. The mean age was 62 ± 11 years, the mean of body mass index was 25.7 ± 4.6, 10.9% had smoke and ever smoked. The duration of hypertension of participant was 6.9 ± 3.9 years and comorbidity diseases were diabetes (45.4%). At baseline, 11.4% of participant uncontrolled blood pressure, 34% had total cholesterol more than 200 mg/dl, 57.5% had LDL-cholesterol more than or equal 100 mg/dl, 28.8% had HDL-cholesterol less than 40 mg/dl and Baseline characteristics are show in Table 1.
Table1. Baseline characteristics of hypertensive patients (n =20,089)
	Characteristics
	Number
	Percent

	Sex
	
	

	Female
	12,947
	64.5

	male
	7,142
	35.5

	Age (years)
	
	

	          <60
	7,997
	39.8

	          >=60  
	12,092
	60.2

	Mean (SD)                   
	
	62.5(11.0)

	Median(Min:Max)
	
	62(20:98)

	Body mass index (n =16,809)
	
	

	<18.5
	469
	2.8

	18.5-22.9
	4,179
	24.9

	23-24.9
	3,323
	19.8

	25-29.9
	6,257
	37.2

	>30
	2,581
	15.3

	Mean (SD)                   
	
	25.7(4.6)

	Median(Min:Max)
	
	25.3(15.0-58.7)

	Waist circumference
	
	

	Normal 
	2,796
	13.9

	Abnormal (male>=90cm, female>=80cm.)
	17,293
	86.1

	Smoke (n=15,570)
	
	

	Never
	13,874
	89.1

	Ever 
	607
	3.9

	Currently
	1,089
	7.0

	Duration of  hypertension (years)
	
	

	< 5
	4,567
	22.7

	5-10
	5,868
	29.2

	> 10
	9,657
	48.1

	Mean (SD)                   
	
	6.9(3.9)

	Median(Min:Max)
	
	6(1:49)

	Comorbidities
	
	

	Type 2 Diabetes with Hypertension
	9,117
	45.4

	Only hypertension
	10,972
	54.6

	
	
	

	Blood Pressure
	
	

	Controlled; <140/90 mmHg
	17,799
	88.6

	Uncontrolled;>=140/90 mmHg
	2,290
	11.4

	Total cholesterol (n=15,016) 
	
	

	<200 mg/dL
	9,914
	66.0

	>=200 mg/dL
	5,102
	34.0

	Mean (SD)                   
	
	187.0(43.0)

	Median(Min:Max)
	
	182(70:641)

	Triglyceride (n=15,760)
	
	

	<150 mg/dL
	9,429
	59.8

	>=150 mg/dL
	6,331
	40.2

	Mean (SD)                   
	
	153.7(87.6)

	Median(Min:Max)
	
	133(35:1,000)

	LDL-Cholesterol (n=15,415)
	
	

	<100 mg/dL
	6,548
	42.5

	>=100 mg/dL
	8,867
	57.5

	Mean (SD)                   
	
	110.5(36.5)

	Median(Min:Max)
	
	106(18:299)

	HDL- Cholesterol (n=13,982)
	
	

	>=40 mg/dL
	9,958
	71.2

	<40 mg/dL
	4,024
	28.8

	Mean (SD)                   
	
	48.5(13.4)

	Median(Min:Max)
	
	47(10-150)


Results based on simple logistic regression of each factors on stroke had been found relevant variables included   sex and systolic blood pressure (P<0.05)
Table 2. Association between stroke and each factors based on simple logistic regression 
	Characteristics
	number
	% stroke
	Odds ratio
	95%CI
	p-value

	Duration of  hypertension (years)
	
	
	
	
	0.221

	< 5
	4,567
	0.50
	1
	
	

	5-10
	5,868
	0.63
	1.25
	0.73-2.11
	

	> 10
	9,657
	0.42
	0.84
	0.50-1.40
	

	Sex
	
	
	
	
	0.038

	Female
	12,947
	0.42
	1
	
	

	male
	7,142
	0.64
	1.51
	1.03-2.25
	

	Age (years)
	
	
	
	
	0.137

	<60
	7,997
	0.41
	1
	
	

	>=60
	12,092
	0.56
	1.36
	0.89-2.07
	

	Body mass index
	
	
	
	
	0.081

	<=23
	4,648
	0.67
	1
	
	

	>23
	15,441
	0.45
	0.67
	0.44-1.04
	

	Waist circumference
	
	
	
	
	0.172

	Normal
	2,796
	0.68
	1
	
	

	Abnormal (male>=90 cm, female>=80 cm.)
	17,293
	0.47
	0.69
	0.42-1.15
	

	Smoke 
	
	
	
	
	0.058

	Never
	13,874
	0.44
	1
	
	

	Ever
	607
	0.66
	1.50
	0.54-4.14
	

	Currently
	1,089
	1.01
	2.31
	1.21-4.40
	

	Comorbility
	
	
	
	
	0.240

	Only hypertension
	10,972
	0.56
	1
	
	

	Hypertension  with diabetes type 2
	9,117
	0.44
	0.78
	0.52-1.17
	

	Blood Pressure
	
	
	
	
	

	Systolic BP  (increasing; every   1 mmHg)
	20,089
	
	1.01
	1.00-1.02
	0.048

	Diastolic BP (increasing; every 1 mmHg)
	20,089
	
	1.00
	0.99-1.02
	0.351

	Total cholesterol
	
	
	
	
	0.778

	<200 mg/dL
	9,914
	0.52
	1
	
	

	>=200 mg/dL
	5,102
	0.49
	0.93
	0.57-1.50
	

	Triglyceride
	
	
	
	
	0.865

	<150 mg/dL
	9,429
	0.51
	1
	
	

	>=150 mg/dL
	6,331
	0.49
	0.96
	0.61-1.51
	

	LDL-cholesterol
	
	
	
	
	0.690

	<100 mg/dL
	6,548
	0.52
	1
	
	

	>=100 mg/dL
	8,867
	0.47
	0.91
	0.57-1.43
	

	HDL- cholesterol
	
	
	
	
	0.323

	>=40 mg/dL
	9,958
	0.44
	1
	
	

	<40 mg/dL
	4,024
	0.57
	1.29
	0.78-2.14
	


Multivariate logistic regression analysis adjusted for duration of hypertension, sex, age, body mass index, waist circumference, smoke, comorbidity and systolic blood pressure showed that currently smoke (ORadjust=2.33,95%CI;1.22-4.45;p<0.001) were independently related to the stroke of hypertension patients (Table 3)
Table 3. 
Multivariate logistic regressions analysis for stroke 
	Characteristics
	number
	% stroke
	Crude Odds ratio
	*Adjusted Odds ratio
	95%CI
	p-value

	Duration of  hypertension (years)
	
	
	
	
	
	0.259

	< 5
	4,567
	0.50
	1
	1
	
	

	5-10
	5,868
	0.63
	1.25
	1.52
	0.73-3.14
	

	> 10
	9,657
	0.42
	0.84
	1.15
	0.56-2.32
	

	Smoke
	
	
	
	
	
	<0.001

	Never
	13,874
	0.44
	1
	1
	
	

	Ever
	607
	0.66
	1.50
	1.50
	0.54-4.15
	

	Currently
	1,089
	1.01
	2.31
	2.33
	1.22-4.45
	

	
	
	
	
	
	
	


* Adjusted for baseline measurements and other covariates, including duration of hypertension and smoking
	Factors
	
	Adjust OR
	95%CI
	p-value

	Duration of  hypertension (years)
	
	
	
	0.259

	5-10 ; reference (<5)
	
	1.52
	0.73-3.14
	

	>10 ; reference (<5)
	
	1.15
	0.56-2.32
	

	Smoke 
	
	
	
	<0.001

	Ever; reference (never)
	
	1.50
	0.54-4.15
	

	Currently; ; reference (never)
	
	2.33
	1.22-4.45
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Figure 2 Association between stroke and factors based on Adjusted OR
Discussion 
In this study, we found that duration of hypertension did not associate with stroke in Thailand. This may cause from  different self-care behaviors and social-economic of hypertensive patients (17). Therefore, duration of hypertension was not a factor predicting stroke occurrence. This study is contrast with research of Hasan and colleagues in 2011, which have found that 6-10 years duration of hypertension has ischemic stroke more than others rang (18). 
The studies of Owolabi and Agunloye in 2013 have found the results that 5 years duration of hypertension was the most occurrence of hypertensive stroke in Nigeria(19). Moreover, the study of Zheng and colleagues in 2012 with 3711 hypertensive patients and follow-up for 4.9 years have found that 176 patients were first ever stroke (20).  

However, the hypertension duration of this study may less than what the patients are, because patient occur early hypertension but they did not know themselves. They will know when they go to meet a physician or severe symptom of hypertension(21). The recorded data from the physician about hypertension duration may be smaller than the exact number. 

In addition to in this study, we found that smoking was related with stroke. This finding was consistent with previous studies (24,25). The study of Xu and colleagues in 2013 has found that smoking is strongly associated with hemorrhagic stroke in China (22). In 2012, Loomis and colleagues have reported that using indoor smoke free air laws in Florida, New York  and Oregon are associated with reduction in hospital admission for stroke (23).The present result emphasizes the relationship between smoking and stroke. Many factors effect on stroke but the best management method for stroke is prevention. The prevention of stroke could best be achieved through continually medication, efforts to deal with high-risk individuals through lifestyle changes and strategies of country to encourage a healthier lifestyle in the population as a whole.

The strengths of study include a large cross sectional sample size and enrollment of participant from the general population across Thailand. The presence of stroke was verified by neurologist s’ physicians from general hospitals that having specific tools for detection the stroke

e.g., echocardiography, MRI, carotid ultrasound, etc. Limitations of the study was that some variables were not explored such as history of stroke, stroke subtype, self-care behaviors and using antihypertensive medication of hypertensive patients.
In Conclusion, this study found duration of hypertension was not associated with stroke occurrence among hypertensive patients in Thailand. However, smoking is strongly associated with stroke occurrence. The present result emphasizes the relationship between smoking and stroke.
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