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[bookmark: _i27y6trtjqtd]Text S1.
[bookmark: _mlumj1v768dx][bookmark: _GoBack]Definition of socioeconomic status 
Socioeconomic status (SES) is defined as an individual’s position, economically and socially, relative to others. The term “social class” as an alternative to SES reflects many cultural and economic correlates, including occupation, income, ethnicity, geography, and other factors. The level of education, income, occupation, and quality of accommodation and properties are also regarded as the major SES determinants. Moreover, the level of access to healthcare resources can indicate SES of inhabitants of a city, country, or region. Each of these factors may have causal connections to disease occurrence and burden. Reduced SES will result in widening inequalities in resource distribution, which in turn increases the burden of chronic diseases, such as stroke. In 2016, researchers of the Global Burden of Disease (GBD) coordinated by the Institute for Health Metrics and Evaluation developed a uniform summary measure of geographical socio-demographic development, namely the Socio-Demographic Index (SDI), which is based on the combination of average income per person, educational attainment, and total fertility rate. SDI is used to compare observed patterns of health loss to the expected pattern for countries or locations with similar SDI scores, from zero to one. 

Data gathering and search strategy
We further searched PubMed/Medline as of 1 March 2018 and the references of the retrieved articles for recent population-based or hospital-based cohorts (published in English) studying the association between SES and stroke in LICs and LMICs (according to the 2017 World Bank classification of countries and regions) [3]. We also reported results of some population-based studies in UMICs or HICs, where applicable. We used the Medical Subject Headings (MeSH): “Socioeconomic Factors”, “Stroke”, “Adult”, “Cohort Studies”, “Risk Assessment”, “Risk Factors”, “Incidence”, “Community Health Planning”, "Home Care Services, Hospital-Based", “Smoke”, “Alcohols”, “Obesity”, "Diabetes Mellitus", "Hyperlipidemias", "Air Pollution", “Malnutrition”, and "Nutrition Surveys", in addition to their entry terms and synonyms.
[bookmark: _r5az4hbtcnej]
[bookmark: _czhov0pglstd]Study selection, data extraction, and analysis
Inclusion criteria included cross-sectional case-control analysis of population-based or hospital-based nationwide longitudinal cohorts in low- and middle-income countries based on the 2017 World Bank classification; in patients of any age with a clinical diagnosis of stroke; having reported SES determinants with any socioeconomic measures; being adjusted for both age and sex along with one or more of the stroke modifiable risk factors; having reported stroke incidence or post-stroke-care/mortality, as outcomes of interest, within a predefined period in a longitudinal setting; with no date, language, or publication restrictions. Exclusion criteria included non-original research publications; studies not fulfilling the inclusion criteria; studies with unclear adjustment of stroke risk factors and covariates; studies of cardiovascular disease with indefinite division of stroke related analysis.

[bookmark: _oikd1owhw9ur]Supplements to sections on various risk factors
[bookmark: _nad034168cbw]Dietary risks
There are harmful dietary trends worldwide, which are accompanied by increased coronary risks and stroke, especially in younger age groups [39]. A healthy diet contains a variety of fruits and vegetables, whole grains, low-fat dairy products, skinless poultry and fish, nuts and legumes, non-tropical vegetable oils, and a limited intake of saturated fat, cholesterol, sodium, red meat, sweets and sugar-sweetened beverages [40]. Sugar, red meat, and eggs are to be blamed the most for an unhealthy diet, which dramatically increase the risk of vascular events [39]. For instance, in the United States, among diabetics, consuming an egg a day increased vascular events by only two-fold [41–43], on a background of a very unhealthy diet: in the US only 0.1% of persons consume a healthy diet, and only 8.3% consume a somewhat healthy diet [44]. In Greece, however, where the Mediterranean diet is the norm, the harm from eggs was more evident: among Greek diabetics, an egg a day increased coronary risk 5-fold, and even 10 grams a day of egg (a sixth of a large egg) increased coronary risk by 54% [41–43]. In China, with increased prosperity in the past 15 years, an increase in consumption of meat and eggs, and a decline in consumption of fruits and vegetables, were associated with a 26.6% increase in stroke mortality and a 213% increase in coronary mortality between 2003 and 2013 [45]. 

Based on a recent Cochrane systematic review, there is some uncertainty regarding the effects of a Mediterranean diet on cardiovascular risk factors for both primary and secondary prevention [46]. Evidence from the Primary Prevention of Cardiovascular Disease with a Mediterranean Diet (PREDIMED) study indicated that a Mediterranean diet supplemented with mixed nuts reduced stroke by 46% in 5 years, while the Mediterranean diet supplemented with extra-virgin olive oil reduced stroke by 35%, compared to a diet aiming for low fat intake, in high-risk primary prevention patients [47]. Although most of the studies on this topic do not fully comply with contemporary methodologic quality standards [48], the strongest evidence for dietary prevention of stroke and myocardial infarction is with the Mediterranean diet, a mostly vegetarian diet high in olive oil, whole grains, fruits, vegetables and legumes, and low in meat and dairy products [39, 49–51].

[bookmark: _i1yvp43eipc0]Diabetes mellitus
A longitudinal study observed that a low SES during childhood is associated with an increased risk of diabetes, independent of adulthood SES [52]. Two population-based studies from Ontario, Canada [53, 54] verified a widening gap in SES-related stroke mortality in diabetic patients between higher- and lower-income populations. In a multicenter population-based cohort of Latinos (n=15,079), cardiovascular risk factors, including hyperlipidemia, hypertension, obesity, hyperglycemia/diabetes, and cigarette smoking were significantly more prevalent in participants with low-SES (i.e. with low education or income) [55]. Among those, diabetes mellitus has shown the strongest association with stroke in both sexes after adjustment for age, sex, and some other risk factors [55]. In a study of almost 25,000 Swedish persons with type 1 diabetes, low SES based on income, education, marital status, and comorbidities was associated with a 2–3 times higher risk of stroke and death [56]. Likewise, in a nationally representative cohort study in the United States (n=527,426) [57] lower levels of education and income were also associated with type 2 diabetes-related mortality. This is partly because individuals with a low SES are at a higher risk for developing diabetes, remaining undiagnosed, and subsequently untreated or poorly controlled. Therefore, the increasing cost of medications in diabetes highlights the necessity of prevention policies; especially screening programs, along with improving the public drug coverage, to lessen inequalities between target population with low and high SES.

[bookmark: _okwyraz9idse]Obesity
Obesity is associated with socioeconomic inequality in LMICs [58], and is an established risk factor for stroke incidence [59] and mortality [60]. Each 5 kg/m2 increase in BMI, within the range of 25–50 kg/m2 is associated with about 40% higher stroke mortality [60]. Stroke-related deaths attributable to obesity are higher in HICs (Figure 3,A), despite the fact that fewer patients may not receive lipid-lowering medications in HICs [61–63] Thus, with an alarming increase in the rate of obesity, particularly in wealthier countries, it is necessary to take measures in controlling its growth. We should also consider that stroke mortality increases in those with very low BMIs. Compared to a high birth weight (>4kg), a low birth weight (<2.5 kg) is associated with a 2-fold higher stroke risk [64], which necessitates paying attention to both malnutrition and obesity.

[bookmark: _dx0dd9xi7oqg]Smoking
Available evidence shows strong associations between SES, smoking, and stroke in adulthood [65, 66]. The arterial harm from smoking is probably due to carbon monoxide and cyanide. It is likely that smoking of marijuana may have similar effects [67]. According to social cognitive theory, children with low SES tend to follow family and peers in initiating smoking [68]. The risk of stroke with smoking was is probably underestimated in studies that do not take account of passive (second-hand) smoke, which is difficult to assess. In a study, which did so, Bonita et al [69] reported that active smoking was associated with a 6-fold increase in stroke risk, whereas daily second-hand smoke (at home or at work) increased stroke 1.8-fold. Two longitudinal studies [70, 71] on socioeconomically deprived families suggest that childhood physical and psychosocial environment predisposes tendency to smoking in adulthood. Overall, prevention of smoking and tobacco use may significantly decrease stroke risk. 

[bookmark: _qnt5bedwybw5]Air pollution
Available evidence indicates strong associations between both short-term and long-term exposure to air pollution and mortality and morbidity after stroke [72–74]. In particular, almost a third of global stroke burden is attributable to air pollution (34% in LMICs vs. 10% in HICs) [75]. Long-term exposure to air pollution may result in chronic systemic oxidative stress and inflammation, and thus endothelial dysfunction, atherosclerosis, and cerebrovascular thrombosis [76, 77]. Community SES is inversely associated with air pollution, and the relation is area-based and sometimes pollutant-specific [78]. This may be partially explained by the following: globalization would drive industrial and polluted areas to poorer properties; those with lower social class are more likely to live in more polluted areas; and since they may have less access to medical care and preventive materials, they are more susceptible to the adverse consequences of air pollution [78].

[bookmark: _zan8z3cqcoos]Alcohol
Data from a large 43-year longitudinal study of 11,644 members of the population-based Swedish Twin Registry showed that compared to very-light drinkers (<0.5 drinks/day), heavy drinkers (>2 drinks/day) at midlife are at a higher risk of stroke (prevalence 29%; hazard ratio 1.34), even more than hypertension and diabetes [79]. Moreover, compared with non-drinkers, stroke occurred almost five years earlier in heavy drinkers; irrespective of genetic or other lifestyle factors [79]. Results of a 13-year prospective study of 2,336 Japanese men, free from cardiovascular disease and alcohol drinking, showed that alcohol is linearly associated with hypertension, and thus cardiovascular disease risk also linearly increased [80]. Likewise, in a population-based study of 2,609 white Americans, drinking on a daily basis or mostly without food almost doubled the risk of hypertension, compared with lifetime abstainers [81]. Although the pattern of alcohol drinking is independent of SES [82], low-SES may potentiate vulnerable cases to alcohol abuse [83, 84]. The association between alcohol and stroke is likely to be dose-dependent and age-dependent and should be discussed in the context of ethnicity differences [85].

[bookmark: _henpd1ovxq6v]Hyperlipidemia
Hyperlipidemia is common in overweight/obese individuals, and it is associated with increased stroke risk [86, 87]. Hyperlipidemia is more prevalent in, but not limited to, high SES [88]. By the improvement of SES in developing countries, the burden of obesity tends to shift towards those with lower SES [88]. In LMICs, more than half of patients with stroke and related risk factors are not adequately treated for hyperlipidemia [89, 90]. Thus, the consequences of hyperlipidemia are expected to be worse in LMICs than in HICs. 

[bookmark: _b6mok11mq6w6]Low physical activity
Physical inactivity is a major risk factor for stroke; it contributes to most other risk factors, including diabetes, obesity, high blood pressure, and high blood cholesterol [7]. Given the high prevalence of physical inactivity and its importance as a risk factor for cardiovascular disease and other conditions, reducing rates of physical inactivity has enormous potential to improve health. Contrarily, physical activity has primary and secondary prevention effects against the risk of stroke and its mortality and morbidity, particularly when it lasts longer than four months [91–93]. A 10-year cohort study in over 16,000 healthy men demonstrated that those in the high-fitness groups experienced a 68% lower risk of stroke and death than those in the lowest-fitness group [94].
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