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Abstract

Background: Recurrent stroke is an important health problem in the World with huge burden on human health. It is a complicated health problem in hypertensive patients, which leads to high rate of mortality and disability. A few data of recurrent stroke in developing countries has been reported including Thailand. 
Objective: To determine the prevalence of recurrent stroke and its related factors among hypertensive patients in Thailand.
Methods: A national sample survey of type 2 diabetes and hypertension patients across Thailand was conducted from 2010 to 2012.This paper included 4,987of stroke patients. The strokes in hypertension based on their medical records were the main focus of this study. All analysis was performed by multiple logistic regressions.
Results: Of 4,987 stroke patients, 54.1% were male. The mean age was 65±10.5, with 50.8% had smokers and 32.5% had comorbidities of diabetes. The prevalence of recurrent stroke was 1.5% (95%CI; 1.14-1.83) which was higher prevalence in female (1.6%, 95% CI; 1.14-2.22) than male and that has decreased with the increasing of age. Moreover, this study has found that the prevalence in sedentary occupations (1.6% (95%CI; 1.15-2.15) was higher than that non-sedentary occupations, which has found high prevalence in comorbidities of diabetes. The related factors of the recurrent stroke found in this analysis were diastolic blood pressure every 10 mmHg increasing (adjusted OR =1.24, 95%CI; 1.02-1.52; p=0.018) and history of cardiovascular diseases (adjusted OR =1.87, 95%CI; 1.06-3.30; p=0.038)
Conclusions: Prevalence of recurrent stroke among hypertensive patients in Thailand was lower than that of previous reports in Europe and in some countries of Asia. However, the preventive strategies still be needed to proceed to improve quality of stroke patients. This result emphasizes the relationship between an elevated diastolic blood pressure, history of cardiovascular disease and recurrent stroke that should be evaluated in preventing recurrent stroke.
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Introduction

Stroke is a major health problem. It remains a leading cause of mortality and disability of worldwide.The Word Health Organization has estimated that every year stroke affects more than 15 million patients and of these, 5 million are permanently disabled, 5 million patients died and two thirds was found in developing countries [1]. In the Southeast Asian region, stroke ranked the first in number of years of life lost [2]. While, in Thailand, stroke ranked the second after ischemic heart diseases, [3]. Prevalence of stroke in the Thai population has been found to be between 1.8 %[4] and 3.5 %[5]. Most of those patients in a previous study had hypertension patients, and thus is considered to be an important in stroke patients.
After stroke, rehabilitation and prevention are also an important concern .Despite recent advance in stroke prevention, 3% to 40% of stroke patients suffer a second stroke and the risk of recurrence is higher in the early stages. Previous studies have reported the cumulative rate of recurrent stroke approximately 8% to 11% in the first years and that occurs approximately 12% to 40% in five years [6–11]. Recurrent stroke is a leading cause of serious long-term disability. It is an important factor in health care budgets as well as the burden of families 
[12–14]. A few data of prevalence of recurrent stroke in developing countries has been reported including Thailand. The aim of this study is to determine the prevalence of recurrent stroke and its related factors among hypertensive patients.
Materials and Methods

Study design

This study is a part of the survey of An Assessment on quality of care among patients diagnosed with type 2 Diabetes and Hypertension visiting hospitals of Ministry of Public Health and Bangkok Metropolitan administration in Thailand. The data was conducted from 2010 to 2012. A total of 6,277,543 Diabetes and/or Hypertension patients were registered. A National samples of 174,578 patients were randomly and theirs were selected which based on the probability proportional to size of the patients from 602 hospitals across Thailand. Data was collected from their medical records. This study included 150,312 of Hypertension and Hypertension with Diabetes patients.
Study outcome

This study focused on the prevalence of recurrent stroke among hypertensive patients (only hypertension and hypertension with diabetes) and also to determine the factors association with recurrent stroke. Recurrent stroke was defined during follow up within 12 months of survey, which recorded occurring stroke more than12 moths and having stroke again within 12 months. For stroke was diagnosed by physician from hospitals which having special tools for detection the stroke. Recurrent stroke included ischemic, hemorrhagic, infarction, stroke of unknown type and transient ischemic attack [15].

Statistical analysis

Demographic characteristics of the participants were collected including sex, age, body mass index, smoke, occupations, blood pressure, Total cholesterol, Triglyceride, LDL-cholesterol, HDL-cholesterol, history of Diabetes and history of cardiovascular disease. Recurrent stroke was the main outcome of this study. Baseline characteristics of stroke patients were described using mean, standard deviation, median, minimum, and maximum for continuous data and frequency count, percentage for categorical data. Prevalence of recurrent stroke was estimated with 95% confidence interval (CI). Regarding investigation factors associated with recurrent stroke, multiple logistic regressions 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. P-value less than 0.05 were considered as statistically significant. All analyses were performed using STATA version 12.0 (Stata Corp, College Station, TX). This project was approved by the Human Research and Ethics Committees of the Ministry of Public health of Thailand.

A total of 150,312 patients had diagnosed with only hypertension and hypertension with diabetes, 145,325 patients were excluded due to never had stroke. A total of 4,987 patients with strokes were included in the study (Figure1).








Figure1.  The inclusion flow chart
Results

Of the 4,987 stroke patients were enrolled, 54.1% were male. The mean age was 65 ± 10.5 years, the mean of body mass index was 24.3 ± 4.2, 6.1% was uncontrolled blood pressure (≥140/90 mmHg) and 50.8% had smoker. 45.8% had sedentary occupations. At baseline, 32.5% had comorbidities of diabetes, 13.9% had history of cardiovascular disease, and demographic of characteristics were show in Table 1. 
Table1. Demographic characteristics of stroke patients among hypertensive patients (n =4,987)
	Characteristics
	Number
	Percent

	Gender
	
	

	Male
	2,697
	54.1

	Female
	2,290
	45.9

	Age (years)
	
	

	<60
	1,550
	31.1

	≥60
	3,437
	68.9

	Mean (SD)
	65.0 (10.5)
	

	Medien (Min:Max)
	65(22:95)
	

	Body mass index (kg/m2)
	
	

	underweight (<18.5)
	278
	6.9

	normal (18.5-22.9)
	1,302
	32.4

	overweight (≥23.0)
	2,443
	60.7

	Mean (SD)
	24.3(4.2)
	

	Medien (Min:Max)
	23.9(15:49)
	

	Smoking history (n=3,867)
	
	

	No
	1,903
	49.2

	Yes
	1,964
	50.8

	Occupations
	
	

	Non sedentary life style
	2,631
	54.2

	Sedentary life style
	2,222
	45.8

	Blood Pressure (mmHg)
	
	

	Controlled(<140/90)
	4,682
	93.9

	Uncontrolled(≥140/90)
	305
	6.1

	Total cholesterol(mg/dL)
	
	

	<200 
	2,330
	71.7

	≥200 
	921
	28.3

	Mean (SD)
	180.8 (43.8)
	

	Medien (Min:Max)
	175(60:487)
	

	Triglyceride(mg/ dL)
	
	

	<150 
	2,030
	59.5

	≥150 
	1.381
	40.5

	Mean (SD)
	154.3 (92.6)
	

	Medien (Min:Max)
	134(32:1,805)
	

	LDL-cholesterol(mg/ dL)
	
	

	<100 
	2,551
	77.3

	≥100 
	751
	22.7

	Mean (SD)
	105.3 (36.8)
	

	Medien (Min:Max)
	100(20:297)
	

	HDL- cholesterol(mg/ dL)
	
	

	Normal (male ≥40; female ≥50)
	3,576
	71.7

	Low (male <40; female <50)
	1,411
	28.3

	Mean (SD)
	46.7 (13.2)
	

	Medien (Min:Max)
	45(12:139)
	

	 Diabetes
	
	

	No.
	3,364
	67.5

	Yes.
	1,623
	32.5

	    History of cardiovascular disease 
	
	

	No.
	4,296
	86.1

	Yes.
	691
	13.9


The prevalence of recurrent stroke was 1.5% (95%CI; 1.14-1.83), which was higher prevalence in female than male (1.6% vs. 1.3%) and that decreased with the increasing of age. Moreover, this study has found higher prevalence in sedentary occupations than non-sedentary occupations (1.6% vs. 1.3%) and that have found high prevalence in comorbilities of diabetes. Prevalence of recurrent stroke was show in Table 2.
Table 2. Prevalence of Recurrent Stroke (RS) among Hypertensive patients.
	Factors
	n
	%  RS
	95% CI

	Overall
	4,987
	1.5
	1.14-1.83

	Gender
	
	
	

	Male
	2,697
	1.3
	0.93-1.84

	Female
	2,290
	1.6
	1.14-2.22

	Age (years)
	
	
	

	<60
	1,550
	1.7
	1.10-2.44

	≥60
	3,437
	1.5
	1.09-2.44

	Body mass index
	
	
	

	underweight (<18.5)
	278
	1.4
	0.39-3.64

	normal (18.5-22.9)
	1,302
	1.6
	1.00-2.45

	overweight (23.0-24.9)
	2,443
	1.5
	1.03-2.03

	Smoking history (n=3,867)
	
	
	

	No
	1,903
	1.4
	0.93-2.05

	Yes
	1,964
	1.0
	0.58-1.50

	Occupations
	
	
	

	Non sedentary life style
	2,222
	1.3
	0.87-1.86

	Sedentary life style
	2,631
	1.6
	1.15-2.15

	Blood Pressure (mmHg)
	
	
	

	Controlled(less than 140/90)
	4,682
	1.5
	1.16-1.88

	Uncontrolled(more than 140/90)
	305
	1.0
	0.20-2.84

	Total cholesterol(mg/dL)
	
	
	

	<200 
	2,330
	1.6
	1.08-2.13

	≥200 
	921
	2.0
	1.16-3.07

	Triglyceride(mg/dL)
	
	
	

	<150 
	2,030
	1.5
	1.03-2.16

	≥150 
	1.381
	2.0
	1.35-2.91

	LDL-cholesterol(mg/dL)
	
	
	

	<100 
	2,551
	1.6
	1.15-2.17

	≥100 
	751
	1.7
	1.02-3.10

	HDL- cholesterol(mg/dL)
	
	
	

	Normal (male ≥40; female ≥50)
	3,576
	1.3
	0.99-1.77

	Low (male <40; female <50)
	1,411
	1.8
	1.14-2.60

	Diabetes
	
	
	

	No.
	3,364
	1.3
	0.95-1.75

	Yes.
	1,623
	1.8
	1.19-2.55

	    History of cardiovascular disease
	
	
	

	No.
	4,296
	1.3
	0.98-1.68

	Yes.
	691
	2.5
	1.43-3.90


Factors associated with recurrent stroke among hypertensive patients
On bivariate analysis (Table 3), the factors that significantly associated with recurrent stroke among hypertensive patients was history of cardiovascular disease with P value less than 0.05.
Table 3. Crude Odds ratio (ORs) and their 95% confidence intervals of recurrent stroke (RS) for each factor presented in the table using logistic regression
	Factors
	number
	% RS.
	Odds ratio
	95%CI
	p-value

	Gender
	
	
	
	
	0.411

	Male
	2,697
	1.3
	1
	0.76-1.92
	

	Female
	2,290
	1.6
	1.21
	
	

	Age (years)
	
	
	
	
	0.404

	≥ 60
	3,437
	1.4
	1
	
	

	< 60
	1,550
	1.7
	1.23
	0.75-1.99
	

	Body mass index
	
	
	
	
	0.637

	< 23
	1,580
	1.6
	1
	
	

	 ≥23
	3,407
	1.4
	0.88
	0.54-1.44
	

	Smoking history (n=3,867)
	
	
	
	
	0.194

	No
	1,903
	1.4
	1
	
	

	Yes
	1,964
	1.0
	0.67
	0.37-1.22
	

	Occupations
	
	
	
	
	0.398

	Non sedentary life style
	2,222
	1.3
	1
	
	

	Sedentary life style
	2,631
	1.6
	1.22
	0.76-1.97
	

	Blood Pressure (mmHg)
	
	
	
	
	

	Systolic BP (every increase 10 mmHg)
	4,987
	
	1.11
	0.98-1.26
	0.084

	Diastolic BP(every increase 10 mmHg) 
	4,987
	
	1.21
	0.99-1.4
	0.055

	Total cholesterol(mg/dL)
	
	
	
	
	0.418

	<200 
	2,330
	1.6
	1
	
	

	≥200 
	921
	2.0
	1.27
	0.71-2.24
	

	Triglyceride(mg/dL)
	
	
	
	
	0.274

	<150 
	2,030
	1.5
	1
	
	

	≥150 
	1.381
	2.0
	1.33
	0.79-2.23
	

	LDL-cholesterol(mg/dL)
	
	
	
	
	0.633

	<100 
	2,551
	1.6
	1
	
	

	≥100 
	751
	1.7
	1.16
	0.63-2.14
	

	HDL- cholesterol(mg/dL)
	
	
	
	
	0.264

	≥40 
	3,576
	1.3
	1
	
	


	<40 
	1,411
	1.8
	1.32
	0.81-2.15
	

	 Diabetes
	
	
	
	
	0.194

	No.
	3,364
	1.3
	1
	
	

	Yes.
	1,623
	1.8
	1.37
	0.85-2.20
	

	    History of cardiovascular disease
	
	
	
	
	0.029

	No.
	4,335
	1.3
	1
	
	

	Yes.
	652
	2.5
	1.90
	1.10-3.30
	


On multivariate analysis (Table 4), the factors that significantly associated with recurrent stroke among hypertensive patients were diastolic blood pressure of every 10 mmHg  increasing (adjusted OR =1.24,95%CI;1.02-1.52;p=0.018) and a history of cardiovascular disease (adjusted OR =1.87,95%CI;1.06-3.30;p=0.038).
Table 4. Odds Ratio (ORs) of factors that associated with recurrent stroke (RS) and their 95% confidence intervals (CI) for each factor adjusted for all other factors presented in the table using multiple logistic regressions
	Factors
	number
	% RS
	Crude OR
	*Adjusted OR
	95%CI
	p-value

	  History of cardiovascular disease 
	
	
	
	
	
	0.038

	No.
	4,335
	1.3
	1
	1
	
	

	Yes.
	652
	2.5
	1.90
	1.87
	1.06-3.30
	

	Diastolic BP(every increase 10 mmHg) 
	4,987
	
	1.21
	1.24
	1.02-1.52
	0.018

	Diabetes
	
	
	
	
	
	0.117

	No.
	3,364
	1.3
	1
	1
	
	

	Yes.
	1,623
	1.8
	1.37
	1.47
	0.91-2.37
	

	Occupations
	
	
	
	
	
	0.441

	Non sedentary life style
	2,222
	1.3
	1
	1
	
	

	Sedentary life style
	2,631
	1.6
	1.22
	1.20
	0.74-1.94
	


	Factors
	
	Adjusted OR
	95%CI
	p-value

	  History of cardiovascular disease; Yes.
	
	1.80
	1.06-3.30
	0.038

	  Diastolic BP (every increase 10 mmHg)
	
	1.24
	1.02-1.52
	0.018

	Diabetes;  Yes
	
	1.47
	0.91-2.37
	0.117

	Occupation ; Sedentary life style
	
	1.20
	0.74-1.94
	0.441

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Figure 2 Association between recurrent stroke and factors based on Adjusted OR
Discussions

In this study, the prevalence of recurrent stroke among hypertensive patients in Thailand was 1.5 %. It was lower than that in Europe and in some countries of Asia [6, 7,9,11,16]. The lower of the prevalence of recurrent stroke may be due to the increasing of mortality rate of stroke in Thailand [3]. In general, recurrent stroke patients in the United States is reported 5 to 14% of populations within 1 year, and within 5 years was 24% of woman and 42% of men[6]. The study of Lee and colleagues in 2004 has reported that the recurrence stroke among ischemic patients on admitted to hospital of Australia was 8.4% in 1 year and 19.8% in 5 years [9]. Moreover, the report of Modrego and colleagues in 2004 has show that the recurrence rate and survival after the first-ever stroke of Bajo Aragon in Spain was 9.5% in 1 year and 26% in 5 years [7]. In China, the study of Xu and colleagues in 2007 has reported that the recurrence after ischemic stroke in Chinese patients was 11.2% [11]. This is similar to the study of Kuwashiro and colleagues in 2012. They have reported that the occurring recurrence of ischemic stroke during the follow up period was 9.6% [10]. However, these reports have disclosed the prevalence of recurrent stroke in several countries higher than that in Thailand and older previous study [16,17]. It may depend on the controlled and uncontrolled risk factors of stroke patients and the design of study.
Moreover, in this study we have found that there was high prevalence of occurring recurrent stroke in less than 60 year old people. It may be due to stroke patients in Thailand the decreasing age, which consistent with some previous reports whether age not identify a risk factor for recurrent stroke [16,18]. Our result indicated that the occurring of the recurrent stroke in Thailand is needed to be improved. Moreover, our study has revealed that the comorbidities of diabetes was higher prevalence of recurrent stroke than only hypertension [9]. Furthermore, we have found higher prevalence of recurrent stroke in female, sedentary occupations, high cholesterol, high triglyceride, low LDL-cholesterol and history of cardiovascular disease.
In addition to, this study has found that elevated diastolic blood pressure and history of cardiovascular disease were related to the occurring recurrent stroke. For elevated diastolic blood pressure, the finding was emphasized on previous study that most strokes occurred in patients with uncontrolled blood pressure [18–21]. A history of cardiovascular disease is strongly associated with stroke that consistent with previous study [16,23–25]. However, the recurrent stroke can be caused from many factors and most recurrences remain unexplained by risk factors. The best management method for recurrent stroke is prevention. Stroke patients should be continually focused on self-care. 
Strength of the study 

The strengths of this study include a large cross sectional sample size and enrollment of hypertension participant across Thailand. The presence of stroke was verified by physicians from hospitals in Thailand that having special tools for detection the stroke.
Limitation of the study
This study has some limitations.  Firstly, some variables were not explored such as duration before occurred recurrence stroke, having a family history of stroke, stroke subtype, and self-care behaviors of stroke patients. Second, this study was Cross-sectional which cannot identify the causal factors of occurring recurrent stroke and that can be described by the relationship. 
In Conclusion: Prevalence of recurrent stroke among hypertensive patients in Thailand was lower than that of previous reports in Europe and in some countries of Asia. However, the preventive strategies still be needed to proceed to improve quality of stroke patients. This result emphasizes the relationship between an elevated diastolic blood pressure, history of cardiovascular disease and recurrent stroke that should be evaluated in preventing recurrent stroke.
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