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Abstract: 
Stroke was the second leading global cause of death and the third leading cause of disability. Generally, 

stroke was also increasingly recognized as an essential cause of disability and mortality among both 

genders. Despite the improvement in the healthcare system, the mortality rate of stroke in Thailand is still 

highly increasing every year. Extra knowledge of various risk factors contributing to the occurrence of 

stroke will be beneficial in the operation of regional healthcare services, while also decreasing the social 

burden rate after post-treatment. Elderly people have higher chance of death caused from stroke and 

nowadays, number of elderly people has steadily increase.  

This literature research provided several risk factors and primary, secondary, and tertiary prevention in 

both ischemic and hemorrhage strokes. As with the risk factor, we demonstrated comprehensively 

throughout every health factor, which played an important role in causing stroke in Thai population, 

categorized in two groups: non-modifiable and modifiable risk factors. To be more precise, non-

modifiable risk factors, presented were two factors that are aging and gender, while modifiable risk factors 

are four factors comprising dyslipidemia and metabolic syndrome, diabetes, smoking, hypertension, and 

atrial fibrillation. Focusing on primary prevention, it is also composed of two groups: behavioral risk 

factors and underlying diseases. In behavioral risk factors, there are two behaviors taken into consideration 

which are salt intake and smoking. Furthermore, in underlying diseases, there were several crucial 

sicknesses related to hypertension, dyslipidemia, atrial fibrillation, diabetes, and metabolic syndrome. As 

with secondary and tertiary prevention, the information about preventing each patient, from recurrent 

stroke events and further complications and disabilities in individuals who have already experienced a 

stroke, was provided comprehensively. 
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----------------------------------------************************---------------------------------- 

Background 

Stroke is a medical emergency occurring when blood flow to the brain is disrupted, either by a blockage 

(ischemic stroke) or bleeding (hemorrhagic stroke). This can cause brain cells to die and result in various 
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symptoms, such as paralysis, speech difficulties, and cognitive impairment. A global systematic analysis 

of the disease from 1990 to 2019 found an increase of stroke incident by 70.00%, stroke prevalence by 

85.00%, deaths from stroke by 43.00%. Finally, the accumulation of years lived with disability as 

measured by DALYs (disability-adjusted life years) was increased by 32.00%. [1] Likewise, a nationwide 

cross-sectional study in Thailand also found an increasing trend in stroke patients. Stroke prevalence rates 

were 4.00%, 3.80%, and 3.90% in 2014, 2015 and 2018, respectively (p=0.221). [2] 

Therefore, stroke was increasingly recognized as an essential cause of disability and mortality. It was a 

leading cause of death and long-term disability in both males and females. Despite the improvement of the 

healthcare system, the mortality rate of stroke in Thailand was still highly increasing every year. [3,4,5] 

The average age of Thai patients was 68.78 ± 12.03 of which 44.80% were male. Accounting for 34.30% 

of stroke patients were aged 75 or older. [2] Moreover, ischemic stroke was a majority type of stroke in 

Thailand accounted for 90.04% while 9.96% was from transient ischemic attack (TIA). [1] 

From various studies, it was repeatedly found that strokes are often caused by individual health 

conditions and behaviors such as hypertension, diabetes mellitus, smoking, alcohol consumption, 

hyperlipidemia, etc. [6,7,8,9]. The prevalence of such conditions within Thai elders were estimated to be 

as follows; hypertension was ranging from 16.70 to 47.20% (criteria over 140/90 mmHg) or 6.10 to 24.80% 

(criteria over 160/90 mmHg). Smoking and alcohol consumption varied among areas. For example, it was 

around 19.50% in Sakon Nakhon and 62.10% in Lampang for smoking, and 16.80% in Nakhon Pathom to 

33.70% in Lampang for alcohol. 

Nowadays, as the number of elders has steadily increased annually [3], Thailand has been making 

efforts to cope with stroke problems in elders continually. Stroke prevention strategies have been 

developed to target specific stages of the disease which are grouped into primary, secondary, and tertiary 

preventions [10].  The primary prevention aims to prevent the occurrence of stroke in individuals who 

have not yet experienced a stroke. Therefore, this first strategic group usually dealt with giving awareness 

to elders and their caregivers regarding the disease related to higher risk of stroke (i.e., hypertension 

[11,12], diabetes [13,14]) and promoting a healthy lifestyle (i.e., no or limiting smoking and alcohol 

consumption, regular physical activity [11,15]. The secondary prevention aims to prevent recurrent strokes 

in individuals who have already experienced a stroke. Therefore, in addition to the usual good habits found 

with the primary group, ensuring that the stroke survivors adhere to prescribed medications and follow 

rehabilitation regularly are extremely importance [16]. Finally, tertiary prevention focuses on reducing the 

impact of stroke-related disabilities and improving the quality of life for the survivors. To achieve such 

goals, strategies usually include rehabilitation services and providing assistive devices to allow 

independent living [17]. Counselling or offering support groups where patients can socialize and gain 

better feeling are also very effective methods [18].  

In this current review, we aim to provide a better knowledge of the stroke risk factors, complications, 

preventions, and its outcomes among Thai elders. With better insights, there could be benefits toward 

building a sustainable and efficient policy for the future which could eventually reduce social burden. 

 

1.0 Stroke Risk Factors 

Stroke risk factors can be categorized into two groups: non-modifiable and modifiable factors. In this 

section, we will discuss some of the most prominent factors from both groups. The first group consisted of 

aging and gender. The second group consisted of metabolic and cardiovascular related conditions, diabetes, 

and smoking behavior. 
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2.1 non-modifiable risks factor 

Factor 1: Aging  
Thailand has been experiencing demographic changes like many other countries. The proportion of 

elderly individuals is growing accompanied by a low population growth rate. [3] From a public health 

viewpoint, age was one of the most significant risk factors for a variety of diseases including stroke. 

Though stroke can occur at any age, there are usually a more cases in elder populations. The number of 

stroke cases doubled every decade between the age of 45 to 85 with 70.00% of all stroke cases being 

above the age of 65. [19] The doubles were found similar in both men and women [20]. Patients aged 

75 years and older had 2.50 times higher mortality rates and poorer outcomes than the younger. [21] With 

these mentioned statistics, age was clearly a significant risk factor for stroke. Thai population data also 

suggests similar conclusion. A study in 1985 found the prevalence rate for Thai population age over 20 

years in Bangkok area to be only at 690 per 100,000. [22] The number increases to 1,120 per 100,000 

when surveyed population was scoped to over 60 years. [23]  

When people age, there were various physiological changes which lead to poorer health conditions. The 

part about strokes is usually ones related to the cardiovascular system such as vessel aging conditions. 

Aged vessels become thickening with gradual loss of elasticity, resulting in vascular stiffness. [24] 

However, to the point of developing atherosclerosis (underlying cause for various cardiovascular-related 

complications), aging is not the only factor but rather usually accompany with more traditional risk factors 

including hypertension, hyperlipidemia, diabetes, smoking, etc. which will be discussed in the following 

sections. 

 

Factor 2: Gender 
There was a difference in the incidence of stroke between males and females. It was well-documented 

that stroke incidence was higher in males than females. From a Thai epidemiologic study in 2011, male 

had a higher prevalence than female in all age groups with the overall prevalence ratio of 2.09. [25] The 

prevalence of stroke in male who aged over 45 years is starting at 1.77 per 100 compared to 0.79 in female 

counterparts. Then, the older, the higher prevalence in both male and female groups. Finally, the 

prevalence of male elder aged 75-84 years becomes 3.59 per 100 compared to 2.80 in female. [3] On the 

other hand, from another research, the age onset of the first stroke among females was greater than among 

males. Owing to having stroke conditions at a younger age, males were prone to indicate a better 

functional outcome and had a lower-case fatality rate when compared to females. [26]  

Nonetheless, it was important to point out that (without specific to stroke condition), females had more 

lifespan than males. The gender differential in mortality was due to a twofold elevation of arteriosclerotic 

heart disease among males because of greater cigarette smoking among males and possibly a protective 

role of female hormones. The other major causes of males' higher death rates were accidents, suicide, and 

cirrhosis of the liver due to the behavior accepted more in men in our society, such as using guns, being 

adventurous and acting unafraid, working at hazardous jobs, and drinking alcohol. [27] 

 

2.2 modifiable risks factor 

Factor 3: Dyslipidemia 

Dyslipidemia is specially defined as the imbalance of lipids such as cholesterol, low-density lipoprotein 

cholesterol (LDL-C), triglycerides, and high-density lipoprotein (HDL) which is known to be a risk factor 

for atherosclerosis-related ischemic stroke. [28] The imbalance of lipids can be associated with metabolic 

syndrome, which is a syndrome caused by abnormalities in nutrients and energy because of excess energy 

(triglyceride, etc.) stored in the multiple organs in the body. Obesity is known to promote cardiovascular 

diseases. On one hand, adipose tissue hypertrophy around the heart and coronary arteries could affect heart 

tissue hypertrophy and remodeling which contribute to heart failure. On the other hand, unbalanced 



International Journal of Scientific Research and Engineering Development-– Volume 6 Issue 5, Sep- Oct 2023 

 Available at www.ijsred.com 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 278 

substances in the bloodstream (e.g., triglycerides in ectopic fat, oxidized LDL) will be ingested by 

macrophages abnormally and transform into the “foam cells.” These foam cells can adversely result in 

early atherosclerosis condition. [29] As such condition is known to related with stroke. A recent study has 

suggested the use of metabolic markers from bloodstream for early diagnose of ischemic stroke. [30] 

According to the Thai Stroke Registry, hypercholesterolemia was found in 30.00% of stroke cases. [31] In 

addition, there was an upward trend of metabolic syndrome among elderly aged over 60 years. [32] Hence, 

the prevalence of hypercholesterolemia also found to be increased with age from below 10.00% in young 

adults, to about 25.00% in the elderly particularly the elders’ group who live in the seaside area of 

Thailand [33]. 

 

Factor 4: Diabetes 

Diabetes is a chronic disease characterized by elevated levels of blood sugar. The prevalence of diabetes 

was increasing worldwide, particularly among developing countries (69.00% increase compared to 20.00% 

increase in developed countries). [34] In Thailand, the prevalence of diabetes increased with age with its 

peak at 60-69 years old population group. [35] Not only that the disease found to be related with stroke 

occurrence [13,14], but diabetes  associated with poorer outcomes after stroke such as increased risk of 

death, longer hospital stays, increased stroke-related dementia, and other complications including stroke 

recurrence. [36,37,38] According to Thailand diabetes registry project, the prevalence of stroke among 

diabetes patients was at 3.50%. and most are patients with Type II diabetes. [39] The disease association 

with ischemic stroke is more significant than with hemorrhagic stroke. [39,40] Additionally, it is important 

to point out that diabetes in young adults seems to relate with greater prevalence of stroke than the elders. 

[14].   

The mechanisms in which diabetes becomes a risk factor toward stroke are pathological changes in 

blood vessels mainly endothelial dysfunction and atherosclerosis condition. [34] Normal blood vessels 

tend to have anti-atherosclerosis properties by generating and secreting many important substances such as 

nitric oxide (NO). At the same time, healthy vessels are an effective barrier against some large molecules 

such as albumin and lipoprotein to limit them entering the circulation. When endothelial dysfunction 

occurs, those two major functions have been altered resulting in arterial stiffness and vessel inflammation. 

[41] Additionally, coagulative activation and platelet hyper-reactivity in diabetic patients could contribute 

to prothrombotic state. [42] As a result of increased tendency of blood clots, blood flow could get 

obstructed and hence, higher risk of stroke.  

 

Factor 5: Smoking 
Cigarette smoking has been suggested as an associated risk factor of stroke for long. According to an 

extensive review, smoking could increase risk of stroke by two- to fourfold compared to nonsmokers. [43] 

For Thailand, the national statistics from 2004 to 2021 shows that the smoking rate of Thai population 

aged 15 years and older has steadily declined from 43.70% to 34.70% for men and from 2.60% to 1.30% 

for women. Also, most smokers reported smoking daily. The same survey found that young population 

(15-19 years old) has the lowest smoking rate (6.20%) whereas the working age group (25-44 years old) 

has the highest rate (21.00%). After that, the smoking rate is lowering with age. The elder group (60 years 

and over) then becomes the second lowest smoking rate of 12.70%. However, most smokers start smoking 

around the working age range and if they continue smoking for over a year, it usually becomes a habit. [44] 

Therefore, the elderly who smoke are likely to have higher exposure years than the younger ones. This 

could be an underlying reason why smoking seems to be of more relative importance as being a stroke risk 

for elders when compared with either hypertension or diabetes. [45] The dose-response effect of smoking 

was also found with the secondhand smokers (SHS). [46] For SHS, the effects from exposure could be 

immediate. [47,48] Long term exposure to smoking environments (defined as living with a spouse who 
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smokes > 1 cigarette per day for up to one year) was associated with 10.00% increased risk of deaths from 

all types of strokes compared to non-exposure groups. [49] In contrast, quitting smoking could affect 

health condition with both immediate response and long-term health condition. Abstaining from smoking 

significantly reduced the risk of stroke. [50]  Smoking cessation for more than 5 years could reduce the 

stroke risk by half which is more effective than fat control or high blood pressure. [51] If stop smoking for 

15 years, the stroke risk can reduce as much as people who have never smoked. [43] 

The elderly smokers in Samut Songkhram province reported smoking on an average of 10 cigarettes per 

day (half of a cigarette pack). [51] This amount was at the upper bound of the usual Thai smokers (i.e., 

75.10% of Thai smokers smoke 1-10 cigarettes/day, 22.70% smoke 11-20 cigarettes/day, and only 2.20% 

are heavy smokers who smoke more than 20 cigarettes/day). [44] In a Taiwan study, higher risk of all 

strokes was found with >30 pack-years smokers (POR 1.71) and < 30 pack-years (POR 1.11) when 

compared to the non-smoker groups (POR 1.00). [52] It is important to point out that to reach 30 pack-

years, it requires only 1.5-2 cigarettes/day.                                                                                                                     

However, elders tended to have a combination of risk factors. The association between elderly smoking 

and stroke might be somewhat less straightforward and reported as less significant than other risk factors. 

For example, comparing odd ratio among risk factors for Thai elders (> 60 years old) in Yasothon 

province, it was found that hyperlipidemia and hypertension are among the highest risks (ORadj 3.00 and 

1.70). The less significant factors are gender and smoking (ORadj 1.60 and 1.50). [53] Another study 

conducted from 1994 to 1996 even concluded that smoking is an insignificant risk factor for stroke in 

elders. [54] 

In terms of potential mechanisms of nicotine toward being a stroke risk factor, there are several 

underlying reasons. Nicotine reduces red blood flow to the brain, deteriorates the arteries, increases blood 

thrombosis, and hence there is a high chance of brain stroke. [55] Moreover, it could shrink arteries and 

increase blood pressure, impair the blood-brain barrier (BBB) permeability, increase reactive oxygen 

species (ROS) production, and activate proinflammatory pathways. [56] Note that some inflammatory 

markers were associated with risk of recurrent stroke. [57]  

 

Factor 6: Hypertension 
Hypertension is the most common and well-established risk factor for stroke in most studies. For 

example, a case-control study in 22 countries worldwide reported the highest odd ratio of 2.61 for the 

history of hypertension compared to other surveyed factors[11] In the Thai Stroke Registry, hypertension 

condition was found in majority of the cases at 53.00%. [31] Likewise, survey study with 24 stroke clinics 

across Thailand, has shown that among stroke patients who aged over 45 years hypertension is the most 

prevalent pre-stroke risk factor (62.50% self-reported of having the condition with average of about 

140/80 mmHg in blood pressure). [12] This figure is approximate to the proportion of elders with 

hypertension. Nationwide surveys in Thailand indicated that over 60.00% of older people are living with 

hypertension and poorly controlled blood pressure. [58,59,60] Control of hypertension is rather inadequate 

in Thailand. Even among stroke survivors, only 49.10% of the 558 patients were able to attain 

recommended blood pressure level 120 days following their stroke. [12] However, stroke management 

through blood pressure control should be taken seriously in aging patients with hypertension since age 

factor was found to have dose-response relationship with ischemic stroke in this population (i.e., odd ratio 

increasing with age using <40 years as baseline). Note that during five years period from 2014 to 2018, the 

prevalence of stroke among Thai patients with hypertension were considered unchanged and ranged from 

3.80% - 4.00% (p for trend = 0.221). [2]  

As for factors involved in hypertension-induced stroke, there were several pathogeneses taken together 

in an intercausal relationship. First, alterations in the structure and blood flow of cerebral blood vessels. 

Generally, hypertension leads to vascular stiffening. [61] Cerebral blood flow is also reduced because of 
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increased vascular tone and endothelial dysfunction. [62] Next, hypertension causes oxidative stress and 

inflammation in blood vessels. [63,64] Baroreflex is also less sensitive to blood pressure change in 

hypertension individuals. [65] More detailed regarding these mentioned mechanisms are reviewed 

thoroughly in. [66] 

 

Factor 7: Atrial Fibrillation 
Atrial fibrillation (AF) is a cardiac disorder characterized by an abnormal and frequently rapid heart rate. 

The upper chambers of the heart (atria) beat irregularly and fail to effectively move blood into the 

ventricles, resulting in blood pooling in the atria and potentially leading to the formation of sluggish blood 

clots. When a blood clot develops in the left atrium, it can obstruct blood flow through the brain's arteries 

while traveling to the brain, causing a condition known as stroke.   

Strokes triggered by complications from AF are known to be more severe than those caused by other 

underlying factors. Age was a significant risk factor for AF, and its prevalence increased as individuals 

advance in age [67,68,69]. The pathophysiology of age-related AF was intricate and involved in a 

combination of structural and electrical changes at atria. While most ischemic strokes in AF patients were 

likely cardioembolic, resulting from the migration of thrombi originating from the left atrial appendage, 

elderly patients might have other potential causes of stroke, such as extracranial or intracranial 

atherosclerotic stenosis, aortic arch atheroma, or small vessel disease. Studies have shown that AF 

increased the risk of embolic stroke five times compared to the general population [70]. Moreover, studies 

have shown that up to 23.70% of stroke patients are eventually diagnosed with AF. [71,72,73].  

The occurrence of AF closely linked to age. In studies conducted both in Thailand and internationally, 

AF prevalence ranges from 0.50% in patients younger than 40 years, 5.00% in patients over 65 years of 

age, and almost 10.00% among individuals in their eighties. [71,72,73] Thus, AF was a prevalent and 

significant condition in the elderly. In Thailand, the prevalence of AF among individuals aged over 65 

years was found to be 7.20%. [71] It served as a predictive factor for mortality in this population and 

posed a major risk for stroke [67]. AF related to serious complications espeacially stroke, which remained 

the leading cause of death and disabilities worldwide [68]. In fact, approximately 15.00% of patients 

admitted for ischemic stroke had AF, and this proportion increases with age, reaching about 40.00% in 

individuals over 80 [74].  

Notably, AF was not only linked to the overall risk of stroke, but it was most significantly correlated 

with strokes that exhibit neuroimaging patterns such as cardiac embolism. [75,76] This highlighted the 

importance of AF-related complications in stroke occurrences, especially in elderly patients, who might 

have a higher risk of remaining disabled after the event. Evaluation of the absolute risk of stroke in 

patients with AF was crucial, and various scoring systems have been developed to estimate stroke risk on 

an individual basis and guide preventive therapy choices. [77] Comprehensive studies focusing on the 

elderly population are needed to tailor interventions and optimize AF management.  

 

2.0 Stroke Prevention Strategies 
As stroke is a major health burden in Thailand, prevention rather than treatment is considered the best 

policy for stroke management. To achieve an effective management policy, it is essential to identify risk 

factors and control properly [23]. Corresponding preventive strategies have been grouped into subsequent 

stages to address different stages of disease development and progression. Combining these preventive 

stages will not only result in preventing the onset of disease through risk reduction, but also downstream 

complications of the disease. [78] However, in our review, we will focus only on the prevention methods 

in the primary, secondary, and tertiary levels to elaborate topics in the scope of preventions that an 

individual is responsible for him/herself. Therefore, the primordial prevention which focused on social and 

environmental conditions to prevent disease development at an early age (younger children) and the 
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quaternary prevention stage which dealt mainly with appropriate treatment of a disease are considered 

beyond the scope of the current review. 

 

2.1 Primary prevention 
Primary prevention focuses on preventing the onset of a disease or condition. It aims to reduce the risk 

factors that can lead to the development of unwanted disease. Healthy lifestyles which refer to a set of 

habits and behaviors that promote physical, mental, and emotional well-being are the most effective 

prevention at this stage. For a normal population, a person has control over many lifestyle choices. 

Therefore, ensuring awareness among the populations is crucial.  

Nutrition is far more important in stroke risk than most physicians suppose. A healthy diet is shown to 

be the most accountable for cardiovascular health issues. [79] Careful consumption of foods and beverages 

is the basis of one’s healthy condition. Generally, low carbohydrates, a lot of fruits and vegetables, 

accompanied with regular fish consumption are suggested toward reducing stroke risk. [ 11,80,81,82] 

Plant-derived omega-3 polyunsaturated fatty acids acquired from vegetable oils is also a good option. [83] 

However, the amount of salt intake reserves particular attention as high salt intake leads to high blood 

pressure. [84] Reduction in the amount of salt intake is found to effectively reduce both systolic and 

diastolic blood pressures in normal populations and even more in hypertension patients. [85,86] Clear 

evidence suggested that higher salt intake is associated with 20% of all intracerebral hemorrhages. [87] 

The international recommendations suggest that sodium intake should be less than 5-6 g per day, while the 

average intake is more than 6 g or even over 12 g in many countries. [88] Moreover, because of 

imprecision in measurement of salt intake, the effect sizes of many studies are prone to be underestimated. 

[89] 

Never starting, quitting, or limiting smoking is also an effective strategy to prevent stroke. The 2021 

Guidelines from the American Heart Association/American Stroke Association clearly recommends that 

patients who smoke be advised to quit smoking as part of stroke prevention efforts [90]. As mentioned in 

the risk factors section, the effect of smoking is in dose-response relationship which means that the less 

amount of smoking, the better in stroke prevention. It was estimated that smoking as little as 1 cigarette 

per day is associated with an approximately 25% to 30% increased risk of stroke. [91] Looking at Thailand 

situation, 21.5% of Thai high school students reporting current tobacco use [92]. This is not a good sign 

toward a healthy lifestyle even though several initiatives have been implemented in Thailand to reduce 

tobacco use; including the Tobacco Control Act, which prohibits smoking in public places and requires 

graphic health warnings on cigarette packaging. 

Regular physical activity and maintaining a healthy weight are certainly encouraged. According to 

INTEERSTROKE study, physical inactivity is a key risk factor with the odd ratio of 0.69 [11] Adopting 

regular physical activity is benefits in preventing hypertension development at all ages ranging from 35-74 

years. [93] There also various positive alterations such as improving endothelial function, reducing left 

ventricular hypertrophy, control level of HDL/LDL cholesterols, and more. [94] Physical activity 

guidelines estimated the reduction of 25-30% in stroke risk due to appropriate physical activity. [95] 

However, within the scope of being primary prevention of stroke, there are issues which remain unsettled 

including gender-dependent difference as well as level of exercise intensities and its duration. [94] 

Traditionally, to reduce cardiovascular risk, moderate to vigorous aerobic physical activity for at least 40 

minutes should be done at least 3-4 days per week. [96]  

 

2.2 Secondary prevention 
Secondary prevention refers to the treatment of individuals who have already had a stroke or transient 

ischemic attack (TIA) to prevent the recurrent of stroke event, the more likely to be fatal or disabling than 

the first episodes. [97] Without any treatment, the risk of recurrent stroke is increased with longer period 
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after the first episode starting from about 10%-18% within the first three months [98] to about 25% at five 

years and 40% at ten years [99]. As for Thailand’s stroke treatment, most ischemic patients are given 

aspirin within 48 hours, admitted to acute stroke unit, and given thrombolytic therapy in 71.1%, 24.6%, 

and 3.8%, respectively. [31] Thai Stroke Guidelines recommended given acute stroke patients with 

intravenous thrombolysis with recombinant tissue plasminogen activator. [100] Stroke care in Thailand 

results in 26.1% well recovery patients whereas 3.2% of patients died during hospital care. Very few 

patients remain in nursing care facilities. [31] Due to the influence of Thai culture, families where large 

extended families provide care for ailing family members. [100] After a stroke attack and receiving 

treatment during acute period, it is crucial to keep control of any vascular risk factors within recommended 

levels to prevent stroke recurrence. To achieve this goal, the use of medication is usually introduced.  

 

Hypertension 

The most promising factor is high blood pressure. [89] The effect of blood pressure lowering for 

secondary stroke prevention is consistent in many studies, irrespective of previous hypertension and across 

most subtypes of stroke. [101] The optimal target blood pressure is around 130 mmHg systolic and 80 

mmHg diastolic for secondary stroke prevention [102]. Antihypertensive drugs and therapy after the acute 

phase of a stroke are strong consideration for secondary stroke prevention. [103] It is recommended to 

treat all patients with blood pressure >140/90 mmHg with any choices or combination of the 

antihypertensive drugs. [89] However, extremely low blood pressure may increase the risk of stroke 

(inadequate blood flow to the brain especially for older patients) following the J-curve effect. [104] 

 

Dyslipidemia 

 Controlling cholesterol levels to prevent recurrent ischemic stroke is not as strong as the 

association with the risk of myocardial infarction (MI) or heart attack. [101] Lowering LDL by about 1 

mmol/l is found to reduce the risk of recurrent stroke by at least 12%. [105] Target level for the LDL is 

range around 70 to 100 mg/dl by statin prescription. [101] In very-high-risk patients, the goal of LDL < 

55mg/dl is further recommended. [106] However, side effects of statin therapy are more likely to occur in 

elderly patients including diabetes mellitus, myophathy, and rhabdomyolysis, hepatotoxicity. [107] 

Hemorrhagic stroke was also found to be another possible side effect. [108] High doses of statins should 

be carefully considered with the pros and cons. [107] In Thailand, up to 73% of stroke patients received 

statin on hospital discharge. [100] 

 

Diabetes 

Effect of intense control of hyperglycemia on macrovascular complications such as stroke is not clear. 

[109] A study with advanced type II diabetes patients, such control even increases mortality rate. [110] On 

the contrary, controlling both blood pressure and cholesterol levels are of utmost importance in persons 

with diabetes. [111] Medications such as antihypertensives, antiplatelets, and statins are suggested to 

manage diabetes and prevent stroke for diabetes patients. [112,113] Additionally, conventional therapy 

such as dietary restriction should be considered for glucose control.  

 

Atrial Fibrillation 

Prevention of stroke in patients with AFib involves various strategies, including anticoagulation therapy, 

rate control, and rhythm control. Anticoagulation therapy is the most effective way to prevent stroke in 

patients with AFib, and the use of non-vitamin K antagonist oral anticoagulants (NOACs) has become 

more widespread in recent years due to their safety and efficacy compared to traditional warfarin therapy 

[114]. The optimal international normalized ratio range for oral anticoagulation with vitamin K antagonists 

is between 2.0 and 3.0. [115] Though anticoagulation could affect bleeding risk, the benefits toward stroke 
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risk reduction are outweigh by far for older patients. [89] Rate control and rhythm control are also 

important in the management of AFib [116], as they can improve symptoms and reduce the risk of heart 

failure. Lifestyle modifications, such as avoiding triggers of AFib, managing underlying conditions such 

as hypertension and diabetes, and maintaining a healthy weight, are also important in preventing AFib and 

its associated complications.  

 

3.3 Tertiary Prevention 
Tertiary prevention refers to strategies that aim to prevent further complications and disabilities in stroke 

survivors. Helping patients manage their illnesses and enhance their quality of life is the main objective of 

tertiary prevention. Rehabilitative therapies including physical therapy, occupational therapy, and speech 

therapy are just a few of the preventions that stroke survivors may benefit from. Rehabilitation can assist 

people in regaining lost skills and discovering new routines for carrying out daily tasks [17]. It is 

recommended that stroke survivors should perform strength training, flexible training, incorporate with 

balance and coordination training. Carried out trainings for 2-3 times per week are also suggested. [94] 

Modifications to one's way of life can hopefully minimize the effect of stroke condition. A healthy 

lifestyle similar to the primary prevention methods can help lower the risk of strokes in the future. 

Exercise can be difficult due to the survivor’s disability conditions. It was found that stroke survivors with 

mild disability spent most of their time in very light intensity activities [117]. These facts highlight the 

importance for physical activity interventions to encourage stroke survivors to be more active. 

Additionally, those who have had the disease should adopt routine check-ups. Although stroke 

survivors' longevity is seen as a long-term, frequently complex health problem, a healthcare professional 

can assist in monitoring the stroke survivor's status and identifying any new or recurring health issues to 

lessen their ongoing symptoms [118]. However, it is important to note that tertiary prevention strategies 

may vary depending on the individual's particular necessity and the severity of their stroke. There are 

plenty of healthcare providers who can provide guidance on the most appropriate strategies for each 

individual.   

 

4.0 Conclusion 
In conclusion, risk factors can be split into two main groups: non-modifiable and modifiable factors. 

The number of stroke cases that impact people over the age of 65 is up to 70% for both men and women 

and tends to rise when entering aging society by 2050 making aging become the most significant non-

modifying factor. Before the age of 80, gender is another variable that affects the risk of stroke. Males are 

more likely to experience a stroke than females, and then females are more likely to experience it after the 

age of 80. The group of modifiable risks factor contains Dyslipidemia, Diabetes, Smoking, Hypertension, 

and Atrial Fibrillation.  

Prevention strategies are categorized into 3 main stages including primary prevention, secondary 

prevention and tertiary prevention. Primary prevention strategies should focus on healthy lifestyles such as 

salt intake, eating more fruits and vegetables, quitting smoking, and regular physical activity. Secondary 

prevention is the treatment for those who have already had a stroke or transient ischemic attack. Thailand 

has standard guidelines for stroke cases known as stroke fast track program. The system is designed to 

allow fast identification of risky patients which lead to proactive measures by the stroke team. Then, to 

prevent stroke recurrence, the most effective treatment is to manage underlying diseases like hypertension, 

dyslipidemia, diabetes, and atrial fibrillation. Tertiary prevention has the goal of improving patients’ 

quality of life and managing their illness through modified behaviors, routine check-ups, and receiving 

healthcare professional services such as rehabilitation therapy. 
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