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[bookmark: _Toc83804595]ABSTRACT
Background: Hypertension has become a major cause of morbidity and mortality among adults worldwide. Over the last decades, prevalence of hypertension and its comorbidities have been increasing rapidly in the African continent, including in Guinea-Bissau. Nevertheless, to the best our knowledge, there are no previous studies with epidemiological data on the frequency and management of hypertension in the country. 
Objectives: To estimate the prevalence, awareness, treatment and control of hypertension among adults living in Bissau.
Methods: Between January and March 2021, a sample (n=973) of dwellers in Bissau, aged 18 to 69 years, was assembled through stratified and cluster sampling. Subjects underwent face-to-face interviews and blood pressure measurements following the World Health Organization Stepwise Approach to Chronic Disease Risk Factor Surveillance. Arterial hypertension was defined as systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg and/or antihypertensive drug treatment in the previous two weeks. 
Results: The prevalence of hypertension was 26.9%, nearly half of the hypertensive individuals were aware of their health condition, of whom approximately half reported having received pharmacological treatment in the previous fortnight. Among the latter, nearly half had blood pressure values below 140/90 mmHg. A total of 31.4% of the aware hypertensive subjects reported having visited a traditional healer for raised blood pressure, from whom 43.5% were receiving herbal medicines for hypertension.
Conclusion: These findings show that hypertension has become a major public health problem in Guinea-Bissau, with high prevalence and low awareness and control, emphasizing the urgent need to develop and implement national strategies for prevention and management of hypertension.

[bookmark: _Toc83804596]RESUMO
Introdução: A hipertensão tornou-se uma das principais causas de morbilidade e mortalidade entre adultos em todo o mundo. Ao longo das últimas décadas, a prevalência da hipertensão e as suas comorbilidades têm vindo a aumentar rapidamente no continente africano, incluindo na Guiné-Bissau. No entanto, não conhecemos estudos anteriores com dados epidemiológicos sobre a prevalência da hipertensão no país. 
Objetivos: Estimar a prevalência, a consciêncialização, o tratamento e o controlo da hipertensão entre os adultos que vivem em Bissau.
Métodos: Entre janeiro e março de 2021, uma amostra (n=973) de moradores da cidade de Bissau, com idades compreendidas entre os 18 e os 69 anos, foi selecionada através de amostragem estratificada e por conglomerados. Os indivíduos foram submetidos a entrevistas presenciais e medições da tensão arterial com base na abordagem STEPS da Organização Mundial de Saúde para a Vigilância de Fatores de Risco de Doenças Crónicas. A hipertensão arterial foi definida como pressão arterial sistólica ≥140 mmHg e/ou pressão arterial diastólica ≥90 mmHg e/ou tratamento com fármacos anti-hipertensores nas duas semanas anteriores. 
Resultados: A prevalência de hipertensão foi de 26,9%, quase metade dos indivíduos hipertensos estavam cientes deste seu estado de saúde, dos quais cerca de metade reportou ter recebido tratamento farmacológico na quinzena anterior. Entre estes últimos, quase metade tinha valores de tensão arterial inferiores a 140/90 mmHg. Um total de 31,4% dos indivíduos hipertensos conscientes desta condição relataram ter visitado um curandeiro tradicional para tratar a pressão arterial, dos quais 43,5% estavam a receber medicamentos tradicionais para o tratamento da hipertensão.
Conclusão: Estes resultados mostram que a hipertensão se tornou num grande problema de saúde pública na Guiné-Bissau, com elevada prevalência e baixa consciêncialização e controlo, enfatizando a necessidade urgente de desenvolver e implementar estratégias nacionais de prevenção e gestão da hipertensão.

[bookmark: _Toc83804597]BACKGROUND
This dissertation is part of the Master in Public Health from the Faculty of Medicine of the University of Porto (FMUP) and the School of Medicine and Biomedical Sciences (ICBAS). Hypertension is now considered a global public health problem with socio-economic implications that threaten the international development goals set for the current millennium, including sustainable development and poverty eradication.
Currently, there are no published data on the prevalence of hypertension in Guinea-Bissau. Most of the data reported are estimates based on studies conducted in other countries. For this reason, the present investigation was conducted to assess the prevalence of hypertension in Bissau, which may ultimately contribute to the development of intervention programs for its detection, control and appropriate treatment.
The present dissertation comprises two parts: first, the theoretical support to the subject of hypertension will be presented, focusing on concepts, theories, demographic aspects, and management of hypertension; in a second part, the manuscript entitled “Prevalence, awareness, treatment and control of hypertension among adults in Bissau, Western Africa” will be presented with a detailed description of the methodological aspects and results, and the corresponding discussion and conclusions.
[bookmark: _Toc83804598]The Republic of Guinea-Bissau
The Republic of Guinea-Bissau is located in the western part of Africa, with an area of 36,125 km2 that includes the Arquipelago dos Bijagós, with 40 islands. The south and west of the country is bordered by the Atlantic Ocean, with a coastline that extends for 250 km. On the continental level, Guinea-Bissau has a border line of 338 km with Senegal, as its Northern limit, and a border of 389 km with Guinea Conakry, at East and Southwest (Figure 1) [1].
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	Figure 1. Map of Guinea-Bissau (2012)
Source: Adapted from www.mapsofworld.com [2]
The country has a tropical climate, with an average temperature of 20oC, and two climatic seasons: the dry season that runs from November to April and the rainy season, from May to October [1].
According to data from the most recent census conducted by the National Institute of Statistics and Census of Guinea-Bissau (INEC), in 2009, the population of Guinea-Bissau was estimated at 1548159 inhabitants. The country has a very young population, where 41.4% are under the age of 15 and only 3% of the population is over 65 years old. The infant mortality rate is 138 per 1000 live births, with life expectancy at birth of 47 years. Portuguese is the official language in Guinea-Bissau, and Creole is the most widely used oral communication language in the entire national territory, although there is no officially approved written form, coexisting with dialects in a number equal to the number of ethnic groups in the country [3]. 
Guinea-Bissau was colonized by Portugal in the sixteenth century, but colonial control was weak and limited to the coast and rivers, overlooking most rural areas. The post-independence state largely inherited the weak institutional legacy of the colonial era and remained plagued by political instability and conflicts. The civil war in 1998 caused the destruction of nearly 80% of the infrastructures in the capital, leaving behind economic and political deterioration [4]. Presently, the country faces multiple development issues including weak economy, poor mobilization of domestic resources, lack of dynamism in the private sector, deficient development of human capital and a GDP per capita of $727.5 United States dollars (USD) (2020)[5]. In 2010, approximately two thirds of the population lived in moderate poverty (with $2 USD or less per day) and half of them in extreme poverty (with less than $1 USD per day)[5,6]. Moreover, the overall state budget allocated to health only accounts for about 20% of total health spending and is mostly used to pay staff salaries, while most of the recurrent costs such as medicines and other critical health inputs are financed by international donors [7]. Consequently, the country presents a context of fragility and deficiencies in terms of health and the functioning of its health system, which does not respond to the country’s health needs [8]. This socio-economic degradation may be attributed to the conflicts and political instabilities that have occurred in the country since its independence [4].
It is not yet possible to draw a reliable epidemiological profile of Guinea-Bissau. In fact, there are few indicators on general morbidity and mortality that can allow for a good description and characterization of the health status of the population in Guinea-Bissau. The health statistics system does not work properly, facing multiple challenges in collecting mandatory record of death in more rural areas. Thus, most events of disease and deaths occur outside health care structures. Consequently, due to the very poor use of the above-mentioned services, the data provided by the Health Information System are very incomplete, not allowing adequate intervention [7].
[bookmark: _Toc83804599]Non-communicable diseases
Non-communicable diseases (NCDs) are the leading cause of death globally, estimated to account for nearly three-quarters of all deaths [9]. NCDs are the second most common cause of death in sub-Saharan Africa, responsible for approximately one-third of all deaths [10]. Its mortality burden is only behind the combination of communicable, maternal, neonatal, and nutritional diseases, which have been progressively declining since the last decade [11]. However, the prevalence and incidence of these conditions are still high enough to form a double burden of disease in the continent [12]. The term cardiovascular diseases (CVDs) refer to disorders of the heart and blood vessels, including hypertension, coronary artery disease, cardiac dysrhythmias, cerebrovascular disease, valvular heart disease, cardiomyopathies, peripheral vascular disease, and congenital cardiac abnormalities [13]. CVDs lead all causes of NCDs related deaths (figure 2), and it is predicted that they will be the leading cause of morbidity and mortality in Low to Middle Income Countries (LMIC) like in Sub Saharan Africa [14](figure 3).
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Figure 2. The projected mortality trend from 2008 to 2030 for major noncommunicable diseases and communicable diseases.
Source: The global burden of disease, 2004 update. Geneva, World health Organization, 2008[15].
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Figure 3. Estimated percentage change in premature cardiovascular mortality, from 2013 to 2025, if risk factors continue their current trend
Source: Roth et al. Estimates of Global and Regional Premature Cardiovascular mortality in 2025. [14]

Africa is a continent facing large income inequalities, rapid migration of populations from rural to urban areas, a lack of CVD specific training and resources, and failed attempts to implement solutions often used in high income countries (HIC) without adequate evaluation and adaptation to the African reality [16]. Strategies focused on this region's particularities are essential in preparing these countries to face this context of cardiovascular disease epidemic. For instance, properly understanding some of the unique under-researched cardiovascular diseases in the region – peripartum cardiomyopathy, submitral aneurysm, endomyocardial fibrosis, tuberculous pericarditis, and rheumatic valve disease; combined with building clinical and research capacity programs; and evaluation of the implemented strategies impact from a local perspective would be largely effective in reducing the burden of CVDs in SSA [16].
[bookmark: _Toc83804600]Cardiovascular diseases
Sub-Saharan Africa remains the only major area in the world where the burden of infectious disease still outweighs the burden of noncommunicable disease [17]. Common infectious diseases such as malaria and Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS) pandemic are still major unresolved health issues in the region [18]. However, emerging cardiovascular diseases have been rapidly increasing over the past decades, creating a double burden of disease in the continent [19]. Furthermore, victims of CVDs in Sub-Saharan Africa are significantly younger compared to their western counterparts, which hampers the regional socioeconomic development and health system sustainability [20]. More importantly, Sub-Saharan Africa countries are not prepared for this increased burden of CVDs, as there is evidence of poor and disproportionate healthcare resources allocation and prioritization; poor infrastructure to manage CVDs; scarcity of cardiovascular health professionals; high cost of CVD management; and poor epidemiological data about cardiovascular conditions [21]. 
In Guinea-Bissau, four out of the first five causes of death are still infectious diseases. However the growth of NCDs and decrease of infectious diseases in recent years is indisputable [22]. The dramatic increase of cardiovascular diseases over the last decades has seen the total number of deaths caused by ischemic heart disease increase by 20.4% and 14.2% respectively (figure 4). These considerations can give a quick perception of the burden of cardiovascular diseases in Guinea-Bissau, and somewhat illustrate the double burden of diseases the country is facing. Among the CVDs, hypertension has already higher morbidity burden than in more developed countries, illustrating the fast rate at which hypertension is becoming a major public health issue in the continent, due to its high prevalence and low awareness and control, emphasizing the need to address it with similar urgency as its rate of increase [23]. This particularity can have some important implications on how national and international health planning should take into account different epidemiological scenarios, in order to give adequate health responses [24].
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Figure 4. Top 10 causes of total number of deaths in 2019 and percentage change 2009 – 2019
Source: Vos et al. Global burden of 369 diseases and injuries in 204 countries and territories, 1990–2019. [22]

[bookmark: _Toc83804601]Hypertension
Blood pressure is the pressure or force of blood within the arteries’ wall, when blood is passing or circulating throughout the body. It is primarily produced by the contraction of the heart muscle. According to multiple management guidelines, the persistent elevation of blood pressure (systolic ≥140 mmHg and/or diastolic ≥90 mmHg) is considered as hypertension. The systolic pressure represents the pressure that the blood exerts on the arterial walls when the heart is contracting and the diastolic pressure, refers to the lowest pressure in the arteries when the heart is relaxing and filling with blood [25]. 
Hypertension can be categorized into primary or secondary hypertension. Primary hypertension, also known as essential or idiopathic hypertension, which is the more common form, occurring in more than 95% of hypertensive patients with no identifiable cause [26]. It results from the interaction of multiple genetic and environmental factors, including lifestyle influences [27]. Secondary hypertension occurs in less than 5% of patients among whom the cause of high blood pressure can be identified and attributed to etiologies such as renal conditions, certain medications, pregnancy, endocrinological disorders, obstructive sleep apnea and coarctation of the aorta [28]. 
[bookmark: _Toc83804602]Clinical presentation of hypertension
Hypertension is often called ‘the silent killer’ because it shows no early symptoms and it is the single most significant risk factor for cardiovascular diseases [29]. However, hypertension may occasionally cause symptoms when severe or complicated by end organ damage [30]. These symptoms may be a result of severe elevation of blood pressure, target organ damage or caused by an underlying secondary etiology [31]. Furthermore, most of these symptoms are non-specific because they are common with other conditions [27]. Headache is one of the most characteristics symptoms of severe hypertension. Other symptoms related to raised blood pressure include dizziness, palpitation and easy fatigability and symptoms like epistaxis, hematuria, blurring of vision, weakness, angina pectoris and dyspneal are usually results from hypertensive complications [30]. 
[bookmark: _Toc83804603]Diagnosis of hypertension
High blood pressure readings have to be confirmed on at least two visits with intervals dependent on other factors such as presence of end-organ damage, blood pressure values, and other cardiovascular risk factors [32]. Accurate blood pressure measurement is essential to properly detect and treat individuals with hypertension. The blood pressure should be measured in a sitting position, with the arm at the level of the heart using a device that has validated accuracy and is properly maintained and calibrated. In cases with unusual blood pressure variability, treatment-resistant hypertension, and white coat hypertension, ambulatory blood pressure monitoring for the diagnosis may be recommended. Furthermore, all hypertensive patients require a further assessment and investigation in order to assess the overall cardiovascular risk for the individual and to exclude a secondary cause of hypertension [32]. This extra assessment also allows for the opportunity to attain information about lifestyle factors.
The overall prevalence of all secondary causes of hypertension is relatively low, therefore a positive screening test is neither proof nor evidence for the existence of the disease. As a result, it is recommended to begin investigations with simple, less invasive and expensive tests [33]. Further investigation is recommended to patients with clinical presentation indicative of an underlying cause or with atypical features associated with hypertension. This may include individuals with early onset of hypertension before the age of 20 years or after the age of 50 years, blood pressure >180/110 mmHg, or marked end-organ damage. 
[bookmark: _Toc83804604]Management of hypertension
The etiology of high blood pressure cannot be determined in most individuals with ‘essential’ hypertension [27]. Hence the difficulty to develop more personalized and effective approaches to clinical management, which makes the choice of antihypertensive treatment mostly empirical and based on general epidemiological categories like age, race and coexisting diseases [34].
However, blood pressure can be approximated to determinants of Ohm’s law modified for fluid dynamics such as cardiac output, blood volume, and vascular resistance, which are relatively affected by the capacity of the kidney’s response to high blood pressure, changes in dietary salt intake, and genetic factors [34-37]. Therefore, a sustained increase of arterial blood pressure reflects a failure of one or more of these factors [34].
Management of high blood pressure comprises non-pharmacological treatment based on lifestyle changes and antihypertensive drug treatment. A large amount of evidence supports that appropriate and consistent lifestyle changes may not only effectively prevent hypertension, but also can contribute to the reduction of blood pressure among hypertensive individuals who are following pharmacological treatment. Lifestyle changes recommendations consist mainly of dietary changes like salt reduction, restriction of caloric intake through increased consumption of vegetables, fruits and low-fat dairy products; moderation of alcohol consumption; weight loss; regular physical exercise and smoking cessation [27]. For instance, a meta-analysis study assessed the effects of sodium restriction on blood pressure and found that for a reduction of the daily sodium excretion by 100 mmol (around 6 g of salt), the blood pressure in hypertensive patients declined by an average of 3.7 mmHg [38]. However, it is worth noting that sodium restriction does not normalize peripheral vascular resistance, which is the main hemodynamic disturbance in essential hypertension [39]. Further studies have shown that stopping excessive alcohol consumption and restriction of caloric intake are the most effective lifestyle measures to reduce blood pressure [40,41]. Furthermore, regular exercises and cessation of smoking are also considered important lifestyle measures for non-pharmacological treatment of hypertension because they can also reduce cardiovascular risk [27,42,43].
Pharmacological treatment of hypertension is recommended based on best available evidence and cost effectiveness and its ultimate goal is the reduction of the excess cardiovascular mortality and morbidity related to raised blood pressure [27]. Hence, over the past decades, most international guidelines of hypertension management have been recommending that the management of hypertensive patients should not be based only on reducing blood pressure levels, but also on assessing individual cardiovascular risk [44-47]. These recommendations are supported by the increasing evidence that only a slight fraction of hypertensive individuals are affected exclusively by the raise of blood pressure, whereas a large fraction present concurrent cardiovascular risk factors [48]. The 2013 European Society of Hypertension-European Society of Cardiology guidelines confirm that five classes of drugs are all acceptable as monotherapy or in combinations for the pharmacological management of hypertension, including: diuretics, beta-blockers, calcium antagonists, angiotensin converting enzyme inhibitors and angiotensin receptor blockers.
[bookmark: _Toc83804605]Burden of hypertension
High blood pressure is the leading preventable risk factor for CVD and all-cause mortality globally [49]. Among the 1.39 billion hypertensive adults in the world, 1.04 billion were estimated 74% are estimated to live in LMICs, compared to 349 million in HICs (Mills et al., 2016). This can be explained by the rapid increase in hypertension prevalence in LMIC over the last years, as opposed to a steady decrease in HIC. In fact, Mills et al,[50]. reported a 7% increase in the prevalence of hypertension in a 10 year period from the year 2000 [51]. Moreover, control of high blood pressure remains substancially low in LMIC [50].
[bookmark: _Toc83804606]Risk factors
A large part of the approaches used in the prevention of hypertension are focused on behavioral risk factors and the socioeconomic drivers of these behaviors. This is justified because there is evidence on the efficiency of these approaches [52]. However, there are some other major non-modifiable risk factors, like age, sex, genetics and ethnic differences that should be taken into consideration when planning health strategies and policies. 
The usual focus in cardiovascular epidemiology is on the modifiable risk factors derived from unhealthy behaviors and the drivers of these behaviors, such as education level, urbanization and economic status [53]. However, the attributable burden of age, sex, genomics and ethnic differences must be taken into consideration to best understand patterns of modifiable risk factors, especially in populations where knowledge of this topic does not exist.
[bookmark: _Toc83804607]Non-modifiable risk factors
Age
According to the Framingham study, 90% of normotensive individuals older than 55 years are expected to develop hypertension in their lifetime [54]. And studies have demonstrated that hypertension increases steadily with increasing age [55]. Differently from HIC, World Health Organization (WHO) considers the cut-off age of 50 years to be more appropriate and relevant to define older age in the African setting [56]. This is in part because of the difference in life-expectancy in LMIC. Therefore, multiple studies in Africa have used 50 years and older to define older adults [56].
As expected, the prevalence of hypertension among older adults in Africa is significantly higher than younger adults [57,58]. Increasing obesity among older adults is considered the most likely explanation for this trend [57]. However, structural and functional changes in the heart and vessels caused by aging and the length of exposure to the burden of the other modifiable risk factors contribute largely to raised blood pressure among this group [59]. Above all this, the high burden of hypertension among individuals younger than 45 years in sub-Saharan Africa should not be taken lightly [60,61]. In fact, there is a growing need to understand hypertension related morbidity and mortality among younger individuals through the use of age-specific prevalence of the disease. 
Sex
Men are generally at greater risk for cardiovascular diseases than age-matched, pre-menopausal women [59]. Studies using 24-hour ambulatory blood pressure monitoring have shown that blood pressure is higher in men than women at similar ages. However, after menopause, blood pressure levels increase in women to levels even higher than that seen in men [62,63]. The mechanisms to explain these changes are unclear and difficult to understand, because of comorbidities like obesity and type II diabetes that also increases in women after menopause and are both well-known factors that can lead to high blood pressure [62]. Furthermore, other studies have demonstrated evidence that sex hormones are involved in the progression of hypertension [64,65]. Estrogens and androgens can also have different effects on the expression and activity of components of the renin-angiotensin system, offering further explanation for the sex differences in blood pressure levels and progression of hypertension [66]. Even though post-menopausal women are more likely to adhere to their medication and see their health care provider more than men, hypertension is still less well-controlled in them compared to age-matched men, suggesting different pathophysiologic mechanisms from those found in men [67].
Family history
Genetic factors have a major contribution in the occurrence of high blood pressure, and family history is identified as a sign reflecting that contribution [68]. The importance of a positive family history as a risk factor for disease may also reflect the multiple environmental and genetic factors shared by relatives in a family [69].
It is extremely difficult to find the gene of essential hypertension because genetic factors of hypertension constitute multiple pathogenic genes that have a small but cumulative effect and each of them may play different roles at different stages of the formation and development of disease [70]. In addition, the interaction between different genes, genes and the environment, as well as the interaction between the environmental factors leads to different risk of hypertension among different groups and individuals [68].
The hereditary nature of hypertension is well established by numerous family studies that illustrate associations of blood pressure among siblings and between parents and children [71]. About 30 % of the blood pressure variance can be attributed to genetic factors [72]. Increased renal proximal sodium reabsorption, genetic traits related to hypertension and shared environmental factors are various mechanisms proposed to explain the relation between high blood pressure and positive family history of hypertension [73,74]. 
Ethnicity
The prevalence of hypertension varies significantly across different ethnic groups, but the factors associated with these disparities are less evident [75]. In HICs, several studies have shown significant differences in blood pressure and the prevalence of hypertension across ethnic minority groups [76,77]. Differences in the distribution of socioeconomic, psychosocial and lifestyle factors have been proposed as the principal cause of these differences in hypertension prevalence [78]. However, other studies have highlighted the differences in the physiological traits as a major contributing factor [78]. For instance, Wright et al [79], showed that in a group of African American and Caucasian women with similar prevalence of salt sensitivity the magnitude of blood pressure increase was different. Furthermore, racial differences in body mass index have been suggested as one of the possible factors for disparities in blood pressure level and hypertension prevalence. Individuals with African descent have been identified with higher rates of obesity and overweight at different age groups [78].
[bookmark: _Toc83804608]Modifiable risk factors
Multiple epidemiological studies conducted over the years have demonstrated a continuous, consistent, and independent relation of hypertension to cardiovascular diseases [80,81]. In this section, we will focus on shared risk factors between hypertension and cardiovascular diseases, namely tobacco, overweigh and obesity, excessive alcohol consumption, lack of physical activity, diabetes and hypercholesterolemia, which are all directly linked to lifestyle choices and habits as further discussed. Modifiable risk factors are essential for the prevention and management of hypertension and concurrent cardiovascular disorders. In fact, a modelling study reported that reducing the prevalence of modifiable risk factors like smoking, overweight, among others, in LMIC would contribute remarkably to reduce NCD mortality caused by cardiovascular diseases [82].  
Tobacco
Cigarette smoking is the most common form of consumption of tobacco [83]. Cigarette smoke generally contains more than 7000 chemicals, including nicotine – responsible for creating the dependence on cigarettes, reactive oxygen and nitrogen species, carbon monoxide, nitric oxides, cadmium, polycyclic hydrocarbons, and other metals and oxidants. Tobacco consumption is responsible for the death of around 50% of its long-term users, even making it the most preventable cause of death worldwide. By 2030, it is estimated that more than 8 million people will die annually from tobacco use. Tobacco-attributable deaths are projected to decline by 9% in HICs but are expected to double in LMICs in the same period. Albeit this fact, tobacco use in Africa has received little to no attention and efforts to achieve its control in the region are considered as low priority for now. This is illustraded by the considerable missing national data on the prevalence of tobacco among African countries as seen in figure 5 and the perception that smoking prevalence in the continent is still low [84]. Understanding consumption and gender variation patterns between and within the region is essential to develop efficient strategies to curb the tobacco epidemic [85]. 
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Figure 5: Age-standardized prevalence estimate for smoking (%), both sexes, age ≥15 years, 2006
Source: Adapted from Sliwa et al. Circulation, 2016. [86]
Currently Asia is the epicenter of the tobacco epidemic, but Africa has the greatest threat in terms of future growth in smoking. This is most likely due to the fact that the continent shows incredible scope for market growth. In addition to a low prevalence of smoking, the level of consumption among the current smokers may also be low due to lower incomes. This shows the potential for the exposure to tobacco to increase, due to a rapid growth of the population and a low base of smoking prevalence, but also through the potential for current smokers to increase consumption. As the continent's economy and income continues to grow, so will the smoking intensity [85]. 
Cigarette smoking is a well known cardiovascular risk factor and smoking cessation is the single most effective lifestyle measure for the prevention of many cardiovascular diseases [87]. This is because it has a negative impact on many human physiological mechanisms considered determinants of initiation and acceleration of the atherothrombotic process, including impairment of endothelial function, arterial stiffness and inflammation, lipid modification as well as an alteration of antithrombotic and prothrombotic factors [87,88]. As for the relation between cigarette smoking and hypertension, it is well known that cigarette smoking is accompanied by an acute increase in blood pressure [89]. Furthermore, hypertensive smokers are more likely to develop hypertension complications [87].
Overweight and obesity
Globally, around 2.8 million people die as an account to being overweight or obese [90]. In Africa, 27% of adults aged 20 years or older are overweight and 8% of them are obese [91]. However, available studies suggest that obesity prevalence vary widely from country to country, as illustrated in figure 8. Changes in urbanization, westernization of diets, lifestyle modifications and the consumption of processed foods are the main factors contributing to the rise of obesity [91]. Urbanization has been steadily increasing in the region over the past decades and it is accompanied by a large growth of food manufacturing industry in urban areas, which has consequently resulted in the popularization of many western brand names such as soft drinks and fast foods [92]. This westernization of food in sub-Saharan Africa is driven mainly by the fact that western food is regarded as desirable status symbols in African urban communities [93]. 
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Figure 7: Age-standardized prevalence estimate for obseity (%), both sexes, age ≥15 years, 2006
Source: Adapted from Silwa et al. Circulation, 2016). [86]
The prevalence of obesity is strongly related with the nutrition transition that accompanies demographic and epidemiological transition [94-96]. Nutrition transition is a descriptive word for changes in dietary patterns. In this context, it is referring to a shift from periods of famine, to those of nutrition-related chronic diseases resulting from increased affluence [95]. A demographic transition occurs when a country experiences improved socioeconomic development which results in improved lifestyle and health status. An epidemiological transition refers to a change in disease profile from infectious diseases to non-communicable diseases [18]. The nutrition transition can be influenced by political and technological factors such as globalization, governance and the impact of the food industry [97]. For instance, poor governance in many SSA countries has resulted in widespread poverty and poor food security. Globalization has led to more flexible trade policies and a substantial marketing of the food industry in the continent. These trade policies have made convenience foods available and prolific [94,96,97]. Still there are some authors who suggested that the nutrition transition started from the colonial occupation, which caused distortion and extinction of traditional African food habits [98]. The figure below with data from the World bank and WHO show that GDP and overweight rates are closely associated (Figure 6). 
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Figure 6: (A) Sub-Saharan African countries by GDP and (B) Overweight (BMI ≥ 25–29.9)
Source: Adapted from Steyn and Mchiza (2014)[96]

From a biological perspective, there is vast evidence that moving from a traditional diet to a more westernized one increases the risk of obesity, hypertension and other cardiovascular diseases [96]. Obesity is strongly associated with hypertension and other cardiovascular diseases. To explain this relation, several pathophysiological factors have been identified, namely, activation of the sympathetic nervous system and the renin-angiotensin-aldosterone system. Moreover, obesity is also associated with endothelial dysfunction and renal function abnormalities that can lead to hypertension [99].
Excessive salt consumption
High sodium intake increases the risk of hypertension and cardiovascular diseases [100]. The WHO recommends a daily maximum intake of 2 g of sodium per day and plan for a 30% reduction in population sodium intake by 2025 [101,102]. In sub-Saharan Africa, due genetical factors, individuals may be more vulnerable to the effects of high dietary salt when compared to other populations [103]. Sodium intake in most sub-Saharan African countries is well above the WHO recommended daily maximum intake and it is predicted to continue increasing due to the rapid urbanization that the continent is facing [104]. Despite the fact that prior modeling studies demonstrated that interventions for reducing dietary sodium have the potential to create massive health gains and reduce costs for the health system [47,94,105-108], there is limited action among African countries to reduce the consumption of sodium in the continent [109]. South Africa is the only country with a national plan and strategy to reduce the consumption of salt [109]. In order to achieve the global target of 30% reduction in salt intake by 2025, governments need to work on implementing strategies with a wide focus, targeting both sources of sodium consumption and consumer awareness and education.
Excessive alcohol consumption
Excessive alcohol consumption and raised blood pressure are among the top risk factors responsible for the growth of non-communicable diseases burden in the world [110]. A reduction of alcohol intake to near abstinence reduces both systolic and diastolic pressure [111]. A reduction of both alcohol consumption and blood pressure has the potential for important health gains, yet less than 50% of hypertension guidelines around the world recommend reduction in alcohol consumption for high blood pressure management [112]. 
In the near future, both alcohol consumption and alcohol-attributable burden of disease are expected to rise in Africa [113]. Yet, alcohol related conditions receive negligible attention from policy makers and population in the continent. Even in countries where the policies are proposed, they are rarely put into practice [113]. In many African countries, alcohol is at the center of social and cultural activities, but its contribution to the burden of diseases is hardly ever assessed. African countries need to start focusing on actions addressing excessive alcohol consumption as a risk factor for morbidity and mortality of a large part of the population [114]. Alcohol availability related measures such as regulating the illicit production of alcohol and outlet licencing; slowing the expansion of formal production from industries; and modulating marketing initiatives and taxation policies need to be put at the forefront of strategies to prevent non-communicable diseases like hypertension [113]. 
Diabetes
Diabetes is a chronic disease that occurs when the pancreas does not produce sufficient insulin (the hormone that regulates glucose) or when the body cannot use the produced insulin [115]. Diabetes can lead to complications like heart attack, stroke, kidney failure, leg amputation, vision loss and nerve damage, increasing the overall risk of dying prematurely [116]. According to the International Diabetes Federation, the global prevalence of diabetes in 2019 is estimated to be 9.3% (463 million people), with the number projected to rise by 25% in 2030 and 51% in 2045 [117]. The projected growth of adults with diabetes in sub-Saharan Africa is expected to rise by 98% in 2030, which is more than double the predicted global increase [118]. With this increasing prevalence and interactions with other growing non-communicable diseases like hypertension, diabetes is becoming a pressing public health issue in the continent. In order to avert much of this burden in the near future, effective interventions that include primary prevention and treatment is needed to reduce the incidence of diabetes and other related diseases where diabetes is a causal factor [119]. Furthermore, Africa has the highest proportion of death attributable to diabetes before the age of 60 years [120], as the continent faces different and unique challenges in combating the disease, such as lack of funding for non-communicable diseases, lack of studies and guidelines specific to the African population, lack of access to medications [121]. 
Hypercholesterolemia
Hypercholesterolemia is a condition characterized by high levels of total cholesterol in the blood [122]. Total cholesterol includes four components, classified according to their density: very low-density lipoprotein; low-density lipoprotein (LDL); intermediate density lipoprotein, and high-density lipoprotein (HDL) [122]. Apart from HDL (which has a beneficial effect because it carries cholesterol from the arteries to the liver for excretion), elevated levels of lipoproteins are associated with increased risk of atherosclerosis and other cardiovascular diseases [123]. Studies have shown that treatment with lipid-lowering drugs allows for an effective reduction in cholesterol, as a result reducing the overall morbidity and mortality of cardiovascular diseases [124].
In 2015, a total of 7.5% of the deaths worldwide was attributable to high levels of total cholesterol in the blood. However, in sub-Saharan Africa, it was associated to only 1.7% of deaths, which may be explained by high cost of laboratory tests that creates difficulties in determining values of blood cholesterol in African communities.
[bookmark: _Toc83804609]Socioeconomic Factors
Clear variations in CVD risk factors within African groups of different socioeconomic position have been reported, indicating that individuals of lower socioeconomic position in many African countries are more likely to use tobacco, drink alcohol and consume insufficient daily fruit and vegetables, while people of higher socioeconomic position tend to be more inactive and consume more fats, and salt [125,126]. For instance, previous studies have shown that smoking is more prevalent among African individuals with lower level of education, income and occupation [125,127,128]. On the contrary, physical inactivity showed a reverse inequality, with higher prevalence among population with higher socioeconomic position [127]. This may be explained also by contrasting patterns of occupational and leisure-related physical activity between different socioeconomic position groups [127,129-131].
Nowadays it is impossible to ignore socioeconomic inequalities' impact on cardiovascular diseases, as individuals from lower socioeconomic position are growingly more affected with higher burden of CVD and experience increased event rates and poorer outcomes [132]. However more research is required to understand socioeconomic inequalities in order to guide targeted interventions on socioeconomic position as a way to prevent CVD [133]. The WHO 25 x 25 goals urge its members to reduce premature mortality from NCDs by 25% until the year 2025, and calls for action on seven established NCD risk factors. However, as argued by Stringhini et al.,[134] socioeconomic position should be considered as an additional 8th risk factor. This is because, studies have shown that social rank can affect health directly by shaping individuals lifestyles [135]. In fact, low socioeconomic position was associated with 2.1Years of Life Lost (YLL) between ages 40 and 85 years, which is more than most other risk factors [136]. Just like the more established risk factors, socioeconomic circumstances are also preventable by policies at the community, national and global level, through measures like poverty reduction, improving access to high quality of education and creating a safer and fairer school and work environment for everyone [135].
Education
In general, the blood pressure of individuals in the low socioeconomic position is higher than that of individuals in the upper class, which may be related to poverty, psychosocial factors and chronic stress related to works that require more physical activity [126,137]. 
There is no socioeconomic position measure that can be considered universally suitable and valid for all populations. But education comes close to being the most suitable measure, with numerous studies suggesting that it may be the most consistent predictor of good health [138]. This may be because education serves as a social catalyst, it protects against the disease by establishing cultural norms that reinforce healthier lifestyle behaviors, facilitates acquisition of economic skills and assets and more importantly give positive attitudes about health and access to preventive health information and services. The improvement of education in low-income countries is essential for the prevention, early diagnosis and management of cardiovascular risk factors [126,127,138,139]. Years of completed school are easily reported, reliable and can be used as a socioeconomic position indicator for almost all adults.
Urbanization
The majority of the African population still lives in rural areas with around 40% residing in urban areas [140]. However, the rate of urbanization is growing fast in Africa and the urban population is expected to reach 56% by 2050 [141]. This phenomenon is happening because younger adults in rural areas are moving to urban areas to look for better conditions of life, seeking education and employment [140]. 
Although urbanization can bring with it many great opportunities for the population like education and employment, it can also restrict their opportunity to adopt healthy life choices and usually increases influences to acquire poor lifestyle habits like eating foods high in salt, sugar and fats which are usually cheaper and more readily available compared to healthier choices [142,143]. In areas with unplanned urbanization like in Africa, this rapid urbanization is accompanied with limitations in providing health and education to the population, because the new urban areas are developing so fast that infrastructures are unable to keep up, which worsens its effects on cardiovascular diseases .
Income
In Africa, most part of the population works in subsistence agriculture or other informal sectors, therefore expressing the income in values may be extremely difficult and unreliable at times [144]. Nevertheless, income is an important measure of socioeconomic position, since it might directly affect people's health, by enabling those at the higher rungs to lead healthy lifestyles and have enough resource to access better health care, while those at the lower strata struggle to afford the costs of better care [145]. Poor health can also lead to lower income, which means income and health can have a bidirectional effect on each other [145,146].
[bookmark: _Toc83804610]Health policies for hypertension prevention
Changes are required in health policies for efficient prevention and management of hypertension, coupled with public support, understanding, international strategy of knowledge and solution sharing [147]. The primary and secondary prevention of hypertension is suboptimal throughout the world, but much more pronounced in SSA (Figure 8) [148]. 
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Figure 8. Prevalence, awareness, treatment, and control of hypertension by country economic status. HIC indicates high-income countries; LIC, low-income countries; LMIC, low-middle income countries; and UMIC, upper-middle income countries. 
Adapted from Chow et al [148]. Copyright ©2013, American Medical Association.

Identification of barriers that prevent the implementation of optimal prevention strategies for CVDs in LMIC is necessary to inform effective interventions to reduce the identified issues. Moreover, targeting modifiable risk factors that contributes most significantly to the global burden of CVD, including hypertension, tobacco use, overweight and obesity, will lead to the biggest gains in mortality reduction [149].
Strategies for the prevention of CVD should be prioritized based on their health effects, cost-effectiveness, low costs of implementation, and political and financial feasibility [150]. The first international convention related specifically to CVDs is the WHO Framework Convention on Tobacco Control in 2005 [151]. In 2008, WHO identified six evidence-based tobacco control measures that are the most effective in reducing tobacco use, known as “MPOWER package”. The MPOWER policy package provides the tools to create a world where tobacco use declines substantially [152]. These policies include: monitoring tobacco use and prevention policies, protecting people from tobacco smoke, offering help to quit tobacco use, warning people about the dangers of tobacco, enforcing bans on tobacco advertising and promotion, raising taxes on tobacco products [153].
Task sharing with community health workers may be an effective health system strategy to achieve the prevention and control of hypertension goal [149]. This is because of the relative simplicity of identifying those with high blood pressure and the fact that there is enormous limitation in health system. Task shifting strategies for infectious diseases like HIV have shown that they offer cost-effective and high-quality care to a higher number of patients that a physician-centered model [154]. In addition, it has shown to be a potentially effective and affordable strategy for improving access to healthcare for NCDs [155].
The WHO’s 2013-2020 global action plan, which was recently extended to 2030 called upon the United Nations (UN) member states to take immediate action in prevention and controlling NCDs [156]. One of those targets aimed to achieve a 25% relative reduction in the prevalence of high blood pressure [156]. However, achieving this goal in the African continent proved to be a difficult challenge from the beginning. In fact, the PAN-African Society of Cardiology (PASCAR) identified are several roadblocks hampering the control of hypertension in the continent, which exist at government, physician and patient levels [157]. In order to decrease the burden of hypertension in Africa some actions are required to increase the rates of detection, treatment and control of the disease. For instance, integrating regular monitoring and reporting the detection, treatment and control rates of hypertension, using instruments like the WHO STEPS would improve the success of NCD interventions [157].


[bookmark: _Toc83804611]OBJECTIVES
Hypertension has become a major cause of morbidity and mortality among adults worldwide. Over the last decades, prevalence of hypertension and its comorbidities have been increasing rapidly in the African continent, including in Guinea-Bissau. Nevertheless, to the best our knowledge, there are no previous studies with epidemiological data on the frequency and management of hypertension in the country. The present study aims to quantify the prevalence, awareness, treatment and control of hypertension among adults living in Bissau.
This will be accomplished through a population-based survey conducted in Bissau, following face-to-face interviews and blood pressure measurements based on the World Health Organization Stepwise Approach to Chronic Disease Risk Factor Surveillance.
The present investigation will be the first to provide data from Bissau on the prevalence of hypertension, the level of awareness, treatment and disease control in the community, which can fill the existing knowledge gap. Such evidence is essential to assist national health departments and agencies in formulating intervention strategies to improve prevention and control of hypertension.
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Abstract
Objectives: to estimate the prevalence, awareness, treatment and control of hypertension among adults living in Bissau.
Methods: Between January and March 2021, a sample (n=973) of dwellers in Bissau, aged 18 to 69 years, was assembled through stratified and cluster sampling. Subjects underwent face-to-face interviews and blood pressure measurements following the World Health Organization Stepwise Approach to Chronic Disease Risk Factor Surveillance. Arterial hypertension was defined as systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg and/or antihypertensive drug treatment in the previous two weeks. 
Results: The prevalence of hypertension was 26.9%, nearly half of the hypertensive individuals were aware of their health condition, of whom approximately half reported having received pharmacological treatment in the previous fortnight. Among the latter, nearly half had blood pressure values below 140/90 mmHg. A total of 31.4% of the aware hypertensive subjects reported having visited a traditional healer for raised blood pressure, from whom 43.5% were receiving herbal medicines for hypertension.
Conclusion: These findings show that hypertension has become a major public health problem in Guinea-Bissau, with high prevalence and low awareness and control, emphasizing the urgent need to develop and implement national strategies for prevention and management of hypertension.

Key words: Hypertension; Awareness; Drug Therapy; Health Surveys; Africa, Western; Guinea-Bissau.

INTRODUCTION
Cardiovascular diseases are the main cause of premature death globally and hypertension is its leading preventable risk factor.[49] An estimated 1.39 billion adults (31.1%) worldwide had high blood pressure in 2010, of whom over two thirds were in low and middle income countries (LMIC).[50] Over the past four decades, the number of people with hypertension has progressively increased by 90% and the disease has transitioned from a risk factor that largely affects high income countries (HIC) to one that is highly prevalent in LMIC, including in Sub Saharan Africa.[51] This shift has been largely driven by rapid urbanization and growth of population, that is increasingly adopting sedentary lifestyles and other unhealthy life choices.[158]
Although the diagnosis of high blood pressure is relatively easy and accessible to most of the population, and effective treatments are available, the morbidity and mortality burden of this condition is predicted to continue rising[12,159] due to poor access to affordable healthcare, which results in low awareness of the disease and very low adherence to medication among the diagnosed.[50,160,161] Population data on prevalence and awareness of hypertension are considered essential for the development and implementation of public health policies to improve prevention and control of the disease.[162] However, reliable and up to date health statistics are not widespread across the African continent. 
Guinea-Bissau is a West African country that meets many of the criteria that characterize health systems in fragile states. As a consequence faces persistent challenges related to low public spending, poor infrastructure and health system, and its health information systems are too weak to effectively track the epidemiological transition.[7] Cardiovascular diseases are estimated to be the second most frequent cause of death in the country, with arterial hypertension and dietary factors having an important contribution to the disability-adjusted life year (DALY).[163] However, the country has no previous studies with epidemiological data on the prevalence and awareness of hypertension, with most of the information available being extrapolated from other countries. Hence, we aimed to estimate the prevalence, awareness, treatment and control of high blood pressure among adults living in Bissau.


METHODS
Guinea-Bissau has 1.9 million inhabitants and is divided into three provinces (north, south and east). Bissau is the capital city, which is the largest and more affluent city in the country, with a population of 365 thousand inhabitants distributed over 77km2 .[3]
For the present population-based cross-sectional study, a sample of dwellers in Bissau, aged 18 to 69 years was assembled, based on a stratified and cluster sampling frame defined using data from the most recent census.[3]  Fifty primary sampling units (PSU) out of 408 geographical clusters were randomly selected, with a similar probability within each of the eight sectors of the city (strata). In each selected cluster all the households were listed and randomly selected, with a probability proportional to the number of inhabitants in the corresponding strata, for a total of 373. In each selected household all the dwellers aged 18 to 69 years were listed (as reported by the head of the family or the dweller attending the door, when the former was not present), and those present at home at that time were considered eligible. The first individuals listed were invited, up to a maximum of three; three participants were evaluated in 272 households and less than three eligible individuals were available or accepted to participate in the remaining (78 and 23 households with two and one participants, respectively). A total of 18 subjects refused to participate (1.8%), and 995 were evaluated between January and March 2021 based on the World Health Organization (WHO) STEPwise approach to Surveillance (STEPS) to Chronic Disease Risk Factor manual.[164]
Subjects underwent face-to-face interviews, to collect information on sociodemographic (level of education and individual yearly income) and clinical variables (awareness and management of high blood pressure), and blood pressure measurements, following the World Health Organization Stepwise Approach to Chronic Disease Risk Factor Surveillance (STEPS). Data collectors (n=15) were medicine or nursing students, all fluent in the Portuguese language and the commonly spoken creole dialect, and underwent training to ensure standardization of data collection, according to the data collectors training module of the STEPS manual.[164] A pilot study including a total of 170 individuals from two clusters, not selected for the survey was conducted to test all the procedures. After the collection of data, a further training of the interviewers was done to correct the problems found in the pilot study. Portuguese and creole versions of the data collection instruments were used according to the participants’ preference.
Blood pressure was measured on a single occasion by the non-physician trained interviewers using an automatic sphygmomanometer (OMRON M3) with an appropriate cuff size. After a 10-minute rest, blood pressure was measured twice, three minutes apart, and a third measurement was performed, three minutes apart, if the difference between the first two was higher than 10 mmHg for systolic or diastolic blood pressure.[164] For analysis we used the mean of the two first measurements or the mean of the last two when three measurements were done. Only one measurement was available from 18 participants, and this was used for data analysis, and 146 participants with a difference higher than 10 mmHg between the first two measurements had no data on a third measurement and the average of the first two was used for analysis. Arterial hypertension was defined as systolic blood pressure ≥ 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg and/or antihypertensive drug treatment in the previous two weeks. Hypertensive subjects were considered to be aware of hypertension when having been told by a health professional, in their lifetime, that they had hypertension or high blood pressure or when reporting a pharmacological treatment for hypertension. Participant’s reporting having used antihypertensive medication in the previous two weeks were considered to be treated pharmacologically for hypertension. Control was defined as systolic blood pressure < 140 mmHg and diastolic blood pressure < 90 mmHg among treated hypertensive subjects. 
Advice on healthy lifestyles and nonpharmacological management of hypertension was assessed by asking participants if they were advised by a health professional to: reduce dietary salt; eat at least five servings of fruits and vegetables a day; reduce diet fat; start or do more physical activity; maintain a healthy weight; quit using or not start using tobacco. Close-ended questions were used to ask for any appointment with a traditional healer in the past three years and use of any herbal or traditional medicine attributed to high blood pressure.
Statistical analysis
From the 995 participants evaluated we exclude 22 who had unreported age; a total of 973 participants were considered for data analysis.
Mean systolic and diastolic blood pressures and the prevalence of hypertension, awareness (among the hypertensives), treatment (among all hypertensives and among those aware of their hypertension), and control (among all hypertensives and among treated hypertensives) were estimated, with 95% confidence intervals. Regarding annual income, the conversion between the local currency (XOF) and United States dollars (USD) was performed using the exchange rate 1 XOF = 0.0018 USD. No race-specific estimates were computed, because 99% of the population in Bissau is black.
All analyses were conducted considering the sampling weights and adjusting for strata and clustering at the primary sampling unit level using Stata version 15 (StataCorp, College Station, TX, USA). Each participants was assigned a sample weight computed considering the probability of selection at each stage of sampling, as follows: 1/(probability of selection of the corresponding PSU * probability of selection of the corresponding household within the PSU * probability of selection of the participant within the household). These weights were further corrected for the prevalence estimates to reflect the sex and age distribution of the population in the city of Bissau, as reported in the latest census.
Ethics
The study protocol was approved by the Guinea-Bissau National Ethics Committee for Health (097/CNES/INASA/2020). Patients detected with disease or abnormal findings were referred for treatment to local or specialized hospitals. Written informed consent was obtained from all individuals selected for the study before interviewing and examining.
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RESULTS
The sociodemographic characteristics of the sample are presented in table 1. Approximately one-third of the sample was aged 25 to 34 years. A level of education between seven and 12 years was attained by 37.5% of women and 42.3% of men, while higher education was nearly twice more common among men (15.2% vs. 29.7%). A total of 43.1% of the women and 32.8% of the men reported no income in the previous year.
Figure 1 depicts the prevalence, awareness, treatment and control of hypertension in Bissau. The prevalence of hypertension was 26.9%, nearly half of the hypertensive individuals were aware of their health condition, of whom approximately half reported having received pharmacological treatment in the previous fortnight. Among the latter, nearly half had blood pressure values below 140/90 mmHg.
The overall prevalence of hypertension was 24.2% for women and 29.6% for men (Table 2), though differences were not statistically significant (p=0.108). The prevalence of hypertension increased with age, from 7.8% at 18-24 years to 70.8% at 55-69 years among women, and from 10.6% to 87.2% among men, respectively. The prevalence of hypertension was higher among participants with no formal education (42.3% and 47.3% among women and men, respectively). According to income, prevalence was higher among respondents with the lowest or the highest levels of income.
Approximately one third (31.4%) of the aware hypertensive subjects reported having visited a traditional healer for raised blood pressure (42.6% among those under pharmacological treatment and 21.5% among those not treated), and 43.5% were receiving herbal medicines for hypertension (56.7% among those under pharmacological treatment and 28.3% among those not treated).
Advice about reducing salt and fat in the diet were the most frequently reported lifestyle advice, overall (59% and 55% respectively) and among hypertensives under pharmacological treatment (85.6% and 70.0%, respectively). Apart from the recommendation to quit using tobacco, all the other lifestyle advice were more frequent among the aware and treated hypertensives (Table 3).
Table 4 shows both mean systolic and diastolic blood pressure levels. Significantly higher levels were observed among men for systolic (129.7 vs 121.8 mmHg, p<0.001), but not for diastolic blood pressure (80.7 vs. 79.3 mmHg, p=0.169). Both systolic and diastolic blood pressure increased with age and decreased with the education level. No clear pattern was observed according to income.


DISCUSSION
More than one-quarter of adults aged between 18 to 69 years were hypertensive, among which half were aware of their condition. Among the latter half were on pharmacological treatment for hypertension, and half the treated hypertensives fulfilled the criteria for control. 
[bookmark: _gjdgxs]These findings show that hypertension has become a major public health problem in Guinea-Bissau, and pinpoints the urgent need to develop and implement national strategies for prevention and management of hypertension. Despite the limitations of direct comparison because of methodological heterogeneity, our estimates of hypertension prevalence in Bissau are in line with data reported from other African urban cities such as Accra (Ghana) and Dakar (Senegal),[165,166] but lower than those reported in the adult urban population aged over 24 years in Mozambique[167] and Malawi[168].
The increase in the prevalence of hypertension with increased age reflects the physiological factors associated with older age that affect blood pressure such as structural changes in the arteries – increased arterial stiffness[169], and other key mechanisms – including inflammation, oxidative stress, and endothelial dysfunction that play key role in biologic aging and high blood pressure development.[170] Additionally, the prevalence of hypertension risk factors like diabetes, obesity and high cholesterol levels also increase with age.[59] As for the relation between the prevalence of hypertension and education level, we observed a higher prevalence among the less educated subjects, as in other urban areas in LMIC.[165,166] This relation could be explained by the direct connection between age and education level in this context, given the fact that older residents in Bissau are more likely to have no formal education than the younger ones. 
High blood pressure was also found to be more prevalent among those with higher income. Other studies have shown that socioeconomic position may have an influence in the lifestyles of individuals predisposing them to develop arterial hypertension.[171] Furthermore, it has been suggested that the reason for high prevalence of hypertension among residents with higher income may be in part because they tend to adopt a more sedentary life and face increased psychosocial pressure caused by many frustrations and stressful situations that they encounter on a daily basis.[172] In fact, multiple studies have shown that psychological stress can have a major influence on the development of high blood pressure.[173] Therefore, it may be interesting for future studies to explore the impact of psychological stress on hypertension prevalence in Bissau. Another reason is the fact that wealthier individuals in LMIC are normally more obese and blood pressure is directly related to obesity.[174,175]
In the present study, awareness of hypertension was comparable to recent surveys conducted in African countries[176,177], but higher compared to other studies in African urban cities.[166,178] The proportion of hypertensive individuals who are unaware of their condition can be at high risk of stroke and other life-ending cardiovascular disorders[49], and efforts are needed to further improve awareness. We found that like in other reported studies awareness was more frequent in women[166,167,178,179]. The gender inequalities in the detection of hypertension can be explained by women’s health seeking behavior, having more contact with healthcare services through maternity and child health programs that allow for the detection of high blood pressure during pregnancy or postpartum visits.[166,167,178] 
The low treatment and control rates among the hypertensives in our study may be attributed to factors that were not specifically assessed in the current study. Poor access to health facilities, high cost of drugs, and poverty are all important factors that may have some influence on the level of adherence to treatment and control among hypertensives.[180] Moreover, the inadequacy of the health system in Guinea-Bissau may have some contribution to these findings. This is because the national health system priorities are mostly directed to the control of communicable diseases, acute disorders, and child and maternal healthcare, neglecting to some extent non-communicable diseases, including hypertension. For example, medications used in the treatment of the main infectious diseases (Malaria, Tuberculosis and HIV) are free of charge, whereas hypertensive subjects have to buy anti-hypertensive drugs with out-of-pocket money – which increases the cost of healthcare and may consequently contribute to poor treatment and control of hypertension.[181] Moreover, it can be extremely challenging for low income people to continue with the lifelong management of chronic conditions.[182,183] This is because most of their available resources are used for basic needs, and the healthcare expense threatens their financial capacity to maintain their subsistence.[184,185] 
The use of herbal or traditional medicine and visits to traditional healers for management of hypertension were relatively high, despite the fact that they were observed mainly among subjects who were receiving pharmacological treatment, which could be attributed to the lack of knowledge and traditional beliefs about hypertension.[186] Some studies in the continent[186-189] reported that perceived failure of pharmacological medications and the belief that hypertension is not only unpreventable but has a supernatural cause were the most common reasons for the use of traditional or herbal medicine.
The present study provides for the first-time data from a large population sample of urban dwellers of Guinea-Bissau regarding the prevalence of hypertension and its management and control. The study was based on the standard STEPS methodology and the participation rate was high. However, it has some limitations that need to be considered. The prevalence of hypertension in our study was most likely overestimated, because blood pressure levels were based on measurements from a single encounter. However, this approach has been followed in similar STEPS surveys conducted in other settings, and it may be the most practical in large-scale epidemiological studies. Repeated blood pressure measurements in different encounters are more suited to reach a decision on whether to treat or not treat the patient, which was different from the purpose in the current study. Furthermore, the possible effect of white coat phenomenon during blood pressure measurement and the fact that treatment of hypertension was self-reported by the participants are potential sources of bias in the study. The limited number of hypertensive subjects under pharmacological treatment and with controlled blood pressure limited the possibility of analyzing these indicators according to the sociodemographic variables. Our study was conducted in the capital city of Guinea-Bissau, which precludes generalization to the rest of the country, including rural regions and smaller urban settings. Further studies are needed to characterize the exposure to risk factors to non-communicable diseases at a national level. Finally, this survey was based on a complex sampling procedure, in which random sampling was used in the selection of the PSU and households, but not for selecting the participants within each household. This may have contributed to an oversampling of women and older participants, who are more likely to be at home, but a weight correction based on the expected age and sex distribution of the population was implemented to minimize these imbalances.
To our knowledge, this is the first study addressing the prevalence, awareness, treatment and control of hypertension in Bissau. The findings are in line with the high prevalence of hypertension previously reported in urban settings in Sub Saharan Africa, along with suboptimal levels of awareness, treatment and control. These results show that hypertension must be regarded as a major public health problem in Guinea-Bissau. The monitoring of the epidemiological transition in this setting is warranted, through regular surveys covering both urban and rural populations. The already high prevalence and suboptimal management of hypertension emphasize the urgent need to develop and implement national strategies for its prevention and management.
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Table 1. Sociodemographic characteristics of the participants
	
	Women (n= 621)
	Men (n= 352)

	Sociodemographic Characteristics
	n
	unweighted, %
	weighted, %
	n
	unweighted, %
	weighted, %

	Age, years
	
	
	
	
	
	

	   18 – 24
	152
	24.5
	28.8
	89
	25.3
	27.7

	   25 – 34
	218
	35.1
	33.1
	122
	34.7
	34.5

	   35 – 44
	126
	20.3
	21.5
	71
	20.1
	19.3

	   45 – 54
	65
	10.5
	10.1
	35
	10.0
	10.7

	   55 – 69
	60
	9.7
	6.5
	35
	9.9
	7.9

	Education, years
	
	
	
	
	
	

	   No School
	111
	18.0
	19.5
	20
	5.7
	5.8

	   1 – 6
	172
	27.8
	26.6
	77
	21.9
	21.6

	   7 – 12
	214
	34.6
	37.5
	144
	40.9
	42.3

	   > 12
	114
	18.5
	15.2
	110
	31.3
	29.7

	   Not reported
	7
	1.1
	1.1
	1
	0.3
	0.6

	Income, USD/year *
	
	
	
	
	
	

	   No income
	262
	42.2
	43.1
	123
	34.9
	32.8

	   1 – 569
	47
	7.6
	10.9
	13
	3.7
	5.8

	   570 – 1899
	77
	12.4
	12.8
	67
	19.0
	17.6

	   ≥1900
	26
	4.2
	2.4
	30
	8.5
	9.5

	   Not reported
	209
	33.7
	30.7
	119
	33.8
	34.3









Figure 1. Prevalence, awareness, treatment and control of hypertension among adults aged 18 to 69 years in Bissau



Hypertensive
26.9% (95%CI: 23.8 - 30.1)
Women: 24.2% (95%CI: 19.9 – 29.0)
Men: 29.6% (95%CI: 25.2 - 34.4)


Not aware
48.6%
Aware
51.4% (95%CI: 43.1 - 59.5)

Women: 54.5 (95%CI: 44.0 - 64.5)
Men: 48.7 (95%CI: 36.8 - 60.7)
Not treated
48.2%
Treated
51.8% (95%CI: 37.5 - 65.8) among the aware
Women: 55.1 (95%CI: 35.5 – 73.2)
Men: 48.7 (95%CI: 30.1 – 67.6)

25.8% (95%CI:20.5 30.8)
among the hypertensive
Women: 54.5 (95%CI: 44.0 - 64.5)
Men: 48.7 (95%CI: 36.8 - 60.7)

Not controlled
50.1 %
Controlled
49.9% (95%CI: 8.2 - 19.) among the treated 
Women: 54.0 (95%CI: 35.2 – 71.7)
Men: 45.5 (95%CI: 23.3 – 69.6)

12.8% (95%CI:0.8 19.4)
among the hypertensive
Women: 54.5 (95%CI: 44.0 - 64.5)
Men: 48.7 (95%CI: 36.8 - 60.7)



Table 2. Prevalence of hypertension among women and men, according to sociodemographic characteristics
	
	Women
	
	Men

	Participants’ characteristics
	%
	95% CI
	
	%
	95% CI

	All participants
	24.2
	19.9 - 29.0
	
	29.6
	25.2 - 34.4

	Age, years
	
	
	
	
	

	   18 – 24
	7.8
	3.5 - 16.7
	
	10.6
	5.6 - 19.2

	   25 – 34
	15.2
	11.4 - 20.0
	
	19.9
	13.0 - 29.2

	   35 – 44
	31.1
	22.7 - 40.9
	
	48.9
	34.3 - 63.7

	   45 – 54
	55.9
	36.9 - 73.4
	
	37.5
	21.1 - 57.4

	   55 – 69
	70.8
	48.5 - 86.2
	
	87.2
	63.3 - 96.4

	Education, years
	
	
	
	
	

	   No School
	42.3
	27.9 - 58.1
	
	47.3
	24.5 - 71.3

	   1 – 6
	17.9
	11.2 - 27.3
	
	30.5
	18.5 - 45.9

	   7 – 12
	20.3
	12.9 - 30.4
	
	25.8
	17.6 - 36.2

	   > 12
	20.8
	12.6 - 32.4
	
	31.4
	20.6 - 44.8

	Income, USD/year
	
	
	
	
	

	   No income
	26.2
	17.7 - 37.1
	
	29.2
	20.8 - 39.2

	   1 – 569
	9.1
	3.8 - 20.3
	
	23.2
	6.0 - 58.7

	   570 – 1899
	23.0
	13.3 - 36.7
	
	21.9
	11.9 - 36.7

	  ≥ 1900
	26.7
	13.2 - 46.5
	
	36.0
	14.7 - 64.7



Table 3. Advice on healthy lifestyles by indication of a health professional in the previous three years, according to awareness and pharmacological treatment

	
	

All participants
	
Among the hypertensives

	
Advice on healthy lifestyles
	
	All hypertensives
	Aware of hypertension
	Aware & treated pharmacologically
	Aware & not treated pharmacologically

	
	%
	95% CI
	%
	95% CI
	%
	95% CI
	%
	95% CI
	%
	95% CI

	Reduce dietary salt
	42.5
	35.8 - 49.6
	59.0
	50.2 - 67.1
	[bookmark: _30j0zll]81.7
	69.7 - 89.6
	85.6
	69.4 - 94.0
	49.3
	37.4 - 61.4

	Eat at least five portions of fruits and vegetables a day
	39.1
	33.4 - 45.2
	46.2
	37.0 - 55.8
	56.0
	41.2 - 70.0
	63.9
	47.9 - 77.4
	40.0
	29.8 - 51.2

	Reduce fat in your diet
	41.9
	34.5 - 49.7
	55.0
	44.9 - 64.7
	68.7
	56.2 - 79.0
	70.0
	53.4 - 82.6
	49.9
	37.4 - 62.3

	Start or do more physical activity
	31.9
	27.2 - 37.0
	38.6
	32.0 - 45.7
	50.5
	37.8 - 63.1
	55.6
	38.7 - 71.1
	32.0
	24.2 - 40.9

	Maintain a healthy body weight
	32.5
	27.0 - 38.5
	38.5
	28.9 - 49.0
	42.0
	28.4 - 57.0
	44.4
	29.7 - 60.3
	36.2
	26.1 - 47.6

	No Tobacco
	9.4
	6.6 - 13.1
	12.2
	7.0 - 20.6
	10.9
	5.4 - 20.9
	12.6
	5.2 - 27.8
	12.2
	6.0 - 23.3




Table 4. Mean values of systolic (SBP) and diastolic (DBP) blood pressure in Bissau, according to sociodemographic characteristics

	
	Women
	Men

	
Participants’ characteristics
	
	
	
	
	
	
	
	

	
	SBP (mmHg)
	95%CI
	DBP (mmHg)
	95%CI
	SBP (mmHg)
	95%CI
	DBP (mmHg)
	95%CI

	All participants
	121.8
	119.8 - 123.8
	79.3
	77.7 - 80.9
	129.7
	127.5 - 131.9
	80.7
	79.1 - 82.4

	Age, y

	   18 – 24
	116.1
	114.1 - 118.1
	73.0
	71.9 - 74.1
	123.3
	120.1 - 126.5
	74.4
	72.1 - 76.7

	   25 – 34
	115.7
	113.5 - 117.9
	76.5
	74.3 - 78.7
	126.8
	124.4 - 129.1
	78.7
	76.7 - 80.7

	   35 – 44
	124.5
	119.8 - 129.2
	83.7
	80.6 - 86.7
	133.5
	126.5 - 140.6
	87.0
	81.0 - 93.0

	   45 – 54
	140.3
	130.8 - 150.0
	90.2
	84.2 - 96.2
	133.9
	126.5 - 140.6
	85.8
	81.0 - 93.0

	   55 – 69
	140.5
	133.2 - 144.9
	90.3
	86.1 - 94.5
	152.1
	142.1 - 140.6
	91.3
	85.9 - 96.8

	Education

	   No School
	129.9
	124.3 - 135.5
	85.8
	82.3 - 89.4
	135.7
	129.9 - 142.3
	 86.00
	80.9 - 91.1

	   1 – 6 
	122.0
	118.2 - 125.9
	78.8
	76.0 - 81.7
	132.1
	125.9 - 138.3
	82.13
	75.9 - 88.4

	   7 – 12 years
	119.8
	116.6 - 123.0
	 77.4
	74.6 - 80.1
	128.9
	125.0 - 132.7
	79.08
	77.1 - 81.1

	   > 12 years
	115.6
	112.7 - 118.4
	76.1
	73.2 - 79.0
	128.0
	124.1 - 131.6
	81.18
	 78.5 - 83.9

	Income, USD/year

	   No income
	121.6
	119.0 - 124.3
	79.1
	76.8 - 81.3
	129.2
	125.8 - 132.6
	78.6
	75.8 - 81.5

	   1 – 569
	118.2
	114.0 - 122.3
	78.1
	74.2 - 82.0
	124.7
	117.2 - 132.2
	78.0
	72.6 - 83.3

	   570 – 1899
	124.5
	118.9 - 130.0
	81.1
	77.3 - 84.8
	128.7
	124.7 - 132.7
	81.6
	78.9 - 84.4

	   ≥ 1900
	121.7
	111.5 - 131.8
	78.4
	73.9 - 82.8
	132.8
	123.7 - 140.6
	83.1
	77.2 - 88.9
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Instrumento STEPS(OMS) para a 
Vigilância dos Fatores de Risco
Para as Doenças Não Transmissíveis 

Região ____________ 
Subsetor ____________ Bairro _______________
DR/Área de enumeração ___/______		Ano:2021

	Informação Geral do Estudo




	Localização e Data
	
	Resposta
	Código

	Número do subsetor
	
	
└─┴─┘
	I1

	Número do DR
	
	
└─┴─┘
	I2

	Nome do Bairro/Localidade
	
	
	I3

	Código do Entrevistador
	
	
└─┴─┴─┘
	I4

	Data da entrevista
	
	
└─┴─┘ └─┴─┘ └─┴─┴─┴─┘
  dia            mês              ano

	I5



	Consentimento, Língua em que é feita a entrevista e Nome
	Resposta
	Código

	O consentimento foi lido e consentido

	Sim
Não
	1
2
	
└─┘ se não,TERMINAR 
	I6

	
Assinale ou escreva a língua em que conduziu a entrevista
	Português
[Outras]
 

	1
2

	└─┘
	I 8
I7

	Hora da Entrevista
(24 horas)
	
└─┴─┘: └─┴─┘
             hrs                min
	I8





	
Step 1 Informação Demográfica




	Perguntas
	Respostas
	Código

	Sexo
Registar masculino ou feminino, como observado
	Masculino   1
Feminino    2 

	C1

	Qual é a sua data de nascimento?    
   
Se não sabe,77 77 7777
	
└─┴─┘ └─┴─┘ └─┴─┴─┴─┘
  dia            mês               ano       
Se sabe, vai para C5
	C2 

	Quantos anos tem?
	
Anos                                 └─┴─┘
Se nao sabe, vai para o C4
	C3

	Quantos anos estima ter? 
	
Anos                                 └─┴─┘
	C4

	No total, quantos anos frequentou a escola  e acabou os estudos (incluindo Infantário)?	
	
	Anos                              └─┴─┘
	C5






	EXPANDIDA: Informação Demográfica

	Qual o nível de ensino mais elevado que completou?

	Sem Escolaridade 
Não terminou Esc. Prim. (EP1) 
Escola Primária(EP1)
Escola Primária (EP2) 
Escola Secundária 
Pré-Universitário
Universitário 
Recusa 

	1
2
3
4
5
6
7
88
	C6

	Qual é o seu estado civil?
	Nunca casou
Casado (a)atualmente
Separado (a)
Divorciado(a)
Viúvo(a)
Vive maritalmente
Recusa
	1
2
3
4
5
6
88
	C7

	Desta lista, qual das actividades descreve melhor o seu trabalho nos últimos 12 meses  

	Funcionário do Estado
Empresa privada/Pública
Conta-própria
Trabalhador remunerado
Estudante
Doméstica
Reformado (a)
Desempregado (pode trabalhar)
Desempregado( não pode trabalhar)
Camponês
Recusa
	1
2
3
4
5
6
7
8
9
10
88
	C8

	Quantas pessoas maiores de 18 anos incluindo você vivem nesta casa? 
	
Número de pessoas                        └─┴─┘
	C9

	No último ano qual foi a sua média salarial obtida?
(assinale apenas uma opção)
( Milhares de FCFA )
	Por semana OU
	└─┴─┴─┴─┴─┴─┴─┘vá para T1
	C10a

	
	Por mês OU
	└─┴─┴─┴─┴─┴─┴─┘Vá para T1
	C10b

	
	Por ano
	└─┴─┴─┴─┴─┴─┴─┘Vá para T1
	C10c

	
	Recusa
	88
	C10d

	Se você não sabe o valor, faça uma estimativa do seu salário anual? VOU LER PARA SI AS OPÇÕES 
	100 000,00 ≤ 299.000,00
	1
	C11

	
	300.000,00  ≤  999.000.00
	2 
	

	
	1.000.000,00  ≤ 2.499.000.00
	3
	

	
	2.500.000,00 ≤ 4.999,000.00
	4
	

	
	Mais que 5.000.000,00
	5
	

	
	
	
	

	
	Recusa
	8
	


Nota:Regra de codificação:  Se” não sabe”digite 7 ( ou 77 ou 777 como for apropriado, por exemplo na questão C2 digite 77 77 77 77)
Se  ” não aplicável” digite 8 (ou 88 ou 888 como apropriado) 


	Step 1- MEDIDAS COMPORTAMENTAIS




	NÚCLEO: Consumo de Tabaco

	Agora vou fazer-lhe perguntas sobre consumo de tabaco

	PERGUNTAS
	Respostas
	Código  

	Actualmente fuma qualquer produto com tabaco como cigarro, charuto, tabaco enrolado ou cachimbo?
	Sim
Não
	1
2
	Se não vá para T8
	T1

	Actualmente fuma produtos com tabaco diariamente?
	Sim
Não
	1
2
	
	T2

	Quantos anos tinha quando começou a fumar?
	Idade(anos)
Não lembra
	
7 7
	└─┴─┘se sabe, vá para T5a/T5aw
	T3

	Lembra-se há quanto tempo foi que começou a fumar?

Apenas uma resposta

(CÓDIGO 77 PARA NÃO ME LEMBRO)
	Em anos
	
	└─┴─┘se sabe, vá para T5a/T5aw
	T4a

	
	OU       em  Meses
	
	└─┴─┘ se sabe, vá para T5a/T5aw
	T4b

	
	OU      em  semanas
	
	└─┴─┘
	T4c

	Em média, quantos dos seguintes fuma por dia/semana?
	Cigarros Manufaturados 
	
	└─┴─┴─┴─┴└─┴─┴─┴─┴─┴
	T5a/T5aw

	(ANOTAR PARA CADA TIPO)

Código 88 para não aplicável
	Cigarros enrolados á mão
	
	└─┴─┴─┴─┴└─┴─┴─┴─┴─┴
	T5a/T5bw

	
	Cachimbos cheio de tabaco
	
	└─┴─┴─┴─┴└─┴─┴─┴─┴─┴
	T5a/T5cw

	
	Charutos, cigarrilha, 
	
	└─┴─┴─┴─┴└─┴─┴─┴─┴─┴
	T5a/T5dw

	
	Número de sessões de Shisha
	
	└─┴─┴─┴─┴└─┴─┴─┴─┴─┴
	T5a/T5ew

	
	Outro
	
	└─┴─┴─┴─┴└─┴─┴─┴─┴─┴
Se outro, vá para T5outro, também para T6
	T5f/T5fw

	
	Outro especifique
	
	└─┴─┴─┴─┴─┴─┴─┘
	T5outro/T5outrow

	Nos últimos 12 meses tentou deixar de fumar?
	Sim
Não
	1
2
	
	T6

	Nos últimos 12 meses durante uma consulta médica ou com outro profissional de saúde foi aconselhado a deixar de fumar?
	Sim
Não
Não teve nenhuma consulta nos últimos 12 meses
	1
2
3
	Se T2=sim, vá para T12; se T2=não vá para T9
Se T2=sim, vá para T12; se T2=não vá para T9
Se T2=sim, vá para T12; se T2=não vá para T9

	T7

	No passado alguma vez fumou qualquer tipo de tabaco?
	Sim
Não
	1
2
	
Se não, vá para T12
	T8

	No passado alguma vez fumou diariamente?
	Sim
Não
	1
2
	Se T1=Sim, vá para T12, também T10
Se T1=Sim, vá para T12, também T10
	T9









	EXPANDIDO: Consumo de Tabaco

	Perguntas
	Respostas
	Código

	Quantos anos tinha quando deixou de fumar?
	Idade (anos)
Não sabe 77
	
	└─┴─┘se sabe, vá para T12
	T10

	Há quanto tempo parou de fumar?

(ANOTE APENAS 1)
	Anos atrás
	
	└─┴─┘se sabe, vá para T12
	T11a

	
	OU        Meses atrás
	
	└─┴─┘ se sabe, vá para T12
	T11b

	
	OU        Semanas atrás
	
	                └─┴─┘
	T11c

	Actualmente, usa qualquer produto de tabaco sem fumo como rapé (cheirar tabaco)?  
	Sim
	1
	Se não vá para T15
	T12

	
	Não
	2
	
	

	
Actualmente usa tabaco sem fumo diariamente?
	Sim
	1
	Se não vá para T14aw
	T13

	
	Não
	2
	
	

	
	
	
	POR DIA
	POR SEMANA
	

	Em média quantas vezes por dia/semana usa o tabaco?
	Põe na boca
	
	└─┴─┴─┴─┘
	└─┴─┴─┴─┘
	T14a/T14aw

	
	Snifa pelo nariz
	
	└─┴─┴─┴─┘
	└─┴─┴─┴─┘
	T14b/T14bw

	
	Chuinga de tabaco
	
	└─┴─┴─┴─┘
	└─┴─┴─┴─┘
	T14c/T14cw

	
	Outro
	
	└─┴─┴─┴─┘
	└─┴─┴─┴─┘
	T14d/T14dw


	
	Outro (especifique)
	
	└─┴─┴─┴─┴─┴─┘se T13= não, vá para T16, ou vá para T17

	T14outro/T14outrow

	No passado alguma vez consumiu este tipo de tabaco sem fumo?
	Sim
Não
	1
2
	
Se não, vá para T17
	T15

	No passado alguma vez consumiu este tipo de tabaco diariamente?
	Sim
Não
	1
2
	
	T16

	Durante os últimos 30 dias alguém fumou na sua casa
	Sim
Não
	1
2
	
	T17

	Nos últimos 30 dias alguém fumou perto de si no seu local de trabalho (no edificio, área de trabalho ou outro local especifico?)
	Sim
Não
	1
2
	
	1T18

	

NÚCLEO: Consumo de Álcool

	As pergunta que se seguem são sobre consumo de bebidas alcoólicas

	Perguntas 
	Respostas
	Código

	Alguma vez consumiu alguma bebida alcoólica como, cerveja, vinho, aguardente, ou bebidas fermentadas em casa)
	Sim
Não
	1
2
	
Se não, vá para A16
	A1

	Consumiu alguma bebida com álcool nos últimos 12 meses?
	Sim
Não
	1
2
	Se sim, vá para A4
	A2

	Já deixou de beber devido a problemas de saúde, como impacto negativo na sua saúde (causar mal estar) ou por conselho do seu médico ou trabalhador de saúde?
	
Sim
Não
	
1
2
	
Se sim, vá para A16
Se não, vá para A16
	A3

	Nos últimos 12 meses, quantas vezes consumiu pelo menos uma bebida padrão com álcool?  
(LEIA AS  RESPOSTAS)
	Todos os dias
5 a 6 dias por semana
3-4 dias por semana
1-2 dias por semana
1 a 3 dias por mês
menos que 1 vez por mês
	1
2
3
4
5
6
	
	A4

	Consumiu alguma bebida alcoólica nos últimos 30 dias?
	Sim
Não
	1
2
	
Se não, vá para A13
	A5

	Nos últimos 30 dias em quantas ocasiões bebeu pelo menos uma bebida alcoólica padrão?
	Número
Não sabe 77
	
	└─┴─┘
	A6

	Nos últimos 30 dias, quando bebeu álcool, em média, quantas bebidas padrão consumiu nessa ocasião?
	Número 
Não sabe 77
	
	└─┴─┘
	A7

	Nos últimos 30 dias, qual foi o maior número de bebida padrão consumida numa única ocasião, contando todo o tipo de bebida?
	Maior Número 
Não sabe 77
	
	└─┴─┘
	A8

	Nos últimos 30 dias quantas vezes numa ocasião bebeu seis ou mais bebidas padrão?
	Número de vezes
Não sabe 77
	
	└─┴─┘
	A9

	Durante cada um dos últimos 7 dias, quantas bebidas (medida padrão) de qualquer bebida consumiu por dia? 
(ANOTE PARA CADA DIA)

ATENÇÃO – SE FIZER O INQUÉRITO DURANTE O RAMADÃO PERGUNTE POR UMA SEMANA TIPO E NÃO A ÚLTIMA
Não sabe 77

	Segunda
	
	└─┴─┘
	A10a

	
	Terça
	
	└─┴─┘
	A10b

	
	Quarta
	
	└─┴─┘
	A10c

	
	Quinta
	
	└─┴─┘
	A10d

	
	Sexta
	
	└─┴─┘
	A10e

	
	Sábado
	
	└─┴─┘
	A10f

	
	Domingo
	
	└─┴─┘
	A10g

	Durante os últimos 7 dias consumiu alguma bebida tradicional (caseira), ou de outro país, qualquer álcool impróprio para consumo ou outro isento de taxas?
	Sim
Não
	1

2
	Se não, vá para A13
	A11

	Nos últimos 7 dias, em média, quantas bebidas padrão das seguintes consumiu?

Não sabe 77
	Caseira (aguardente)
	
	└─┴─┘
	A12a

	
	Caseira tipo cerveja ou vinho (caju, palmo…)
	
	└─┴─┘
	A12b

	
	Bebida alcoólica vinda de outro país,(Portugal…)
	
	└─┴─┘
	A12c

	
	Álcool impróprio para consumo (álcool para feridas, perfume ou after shave)
	
	└─┴─┘
	A12d

	
	Outro tipo de álcool isento de taxas no país
	
	└─┴─┘
	A12e



	Perguntas
	Respostas
	Código

	Durante os últimos 12 meses, quantas vezes reparou que depois de começar a beber não consegue parar?
	Diariamente ou quase diariamente
Semanalmente
Mensalmente
Menos de um mês
Nunca 
	1
2
3
4
5
	A13

	Nos últimos 12 meses quantas vezes não conseguiu fazer o que normalmente faz devido ao álcool?
	Diariamente ou quase diariamente
Semanalmente
Mensalmente
Menos de um mês
Nunca
	1
2
3
4
5
	A14

	Nos últimos 12 meses, quantas vezes precisou de uma bebida logo de manhã para conseguir sentir-se bem depois ter bebido na noite anterior?
	Diariamente ou quase diariamente
Semanalmente
Mensalmente
Menos de um mês
Nunca
	1
2
3
4
5

	A15

	Nos últimos 12 meses, teve algum problema familiar ou com a sua parceira (o) devido a outra pessoa ter bebido/a?
	Diariamente ou quase diariamente
Semanalmente
Mensalmente
Menos de um mês
Nunca
	1
2
3
4
5

	A16





















	CORE: Dieta

	As perguntas que se seguem são acerca do que come normalmente em relação às frutas e vegetais. Pensa no que consome numa semana típica

	Perguntas
	Resposta
	Código

	Numa semana típica, quantos dias come fruta?

	Número de dias 
	
	└─┘
	D1

	Quantas peças de fruta come num desses dias?
	Número de peças
	
	└─┴─┘
	D2

	Numa semana típica, quantos dias come vegetais?

	Número de dias
	
	└─┘
	D3

	Quantas vezes por dia come vegetais num desses dias?

	Número de vezes
	
	└─┴─┘
	D4



	EXPANDIDO: Dieta

	Qual é o tipo de óleo ou gordura que é mais usado na preparação de alimentos em sua casa? 

	Óleo vegetal
	1
	└─┴─┘

Se outro, vá para D5outro
	D5


	
	Óleo de Palmo  
	2
	
	

	
	Manteiga ou ghee
	3
	
	

	
	Margarina
	4
	
	

	
	Outro
	5
	
	

	
	Nenhum em particular
	6
	
	

	
	Não usa
	7
	
	

	
	Não sabe
	
7 7
	
	

	
	Outro
	
	
└─┴─┴─┴─┴─┴─┴─┘
	D5outro

	Em média quantas refeições tem por semana que não é preparada em casa? Matabicho, almoço e jantar?
	Número
Não sabe 77                         └─┴─┘
	D6





	Sal na Alimentação (comida)

	Nas perguntas que se seguem, gostaríamos de saber mais sobre o sal na sua alimentação. Sal na alimentação significa o sal que usa normalmente na sua comida, sal de mesa (refinado), sal grosso não refinado, sal iodado, caldos salgados em cubos (maggi, knorr)  ou em pó e molhos como molho de soja ou de peixe. As perguntas que se seguem referem-se ao sal que junta à sua comida antes de comer,  o modo como prepara as suas refeições em casa,  sobre o consumo de comida já preparada que tem muito sal como: peixe seco, salsichas, chouriço, batatas fritas de pacote, hambúrguer, sandes, pizza, alimentos enlatados, , etc. e perguntas sobre  como controla o sal que consome. Por favor, responda às perguntas mesmo que considere que consome comida com pouco sal.

	Pergunta 
	Resposta
	Código

	
Quantas vezes junta  sal ou caldos em pó ou cubos na sua comida antes de comer ou enquanto come?

(Selecione apenas uma)
(Mostre cartaz)
	Sempre
Várias vezes
Às vezes
Raramente
Nunca
Não sabe
	1
2
3
4
5
77
	DS1

	
Com que frequência é adicionado sal, temperos salgados ou caldos em cubos ou em pó (maggi, knorr…) na cozinha ou preparação de alimentos em sua casa?
	Sempre
Várias vezes
Às vezes
Raramente
Nunca
Não sabe
	1
2
3
4
5
77
	DS2

	
Quantas vezes come comida já preparada com muito sal? Quer dizer, alimentos como por exemplo: peixe/camarão seco, salsichas, chouriço, queijo, Batata frita de pacote, , comida enlatada, comida rápida nos restaurants (Pizza, hambúrguer, shawarma).
	Sempre
Várias vezes
Às vezes
Raramente
Nunca
Não sabe
	1
2
3
4
5
77
	DS3

	
Que quantidade de sal ou de caldos em cubos ou em pó pensa que consome?
	Abuso
Muito
A medida certa
Muito pouco
Pouquinho, quase nada
Não sabe
	1
2
3
4
5
77
	DS4

	
Para si, é importante diminuir o sal na sua comida?
	Muito importante
Importante
Não é importante
Não sabe
	1
2
3
77
	DS5

	Acha que muito sal ou usar caldos em cubos na sua comida pode causar algum problema de saúde?
	Sim
Não
Não sei
	1
2
77
	DS6



	EXPANDIDO: Sal na Alimentação (comida)

	Pergunta
	Resposta
	Código

	Para controlar a quantidade de sal que consome costuma fazer alguma destas coisas?

	Diminuir o consumo de comida já preparada
	Sim
Não 
	1
2
	DS7a

	Olhar para quantidade de sal ou sódio no rótulo da comida 
	Sim
Não 
	1
2
	DS7b

	Comprar alternativas ao sal/sódio
	Sim
Não
	1
2
	DS7c

	Usar temperos em vez de sal quando cozinha
	Sim
Não
	1
2
	DS7d

	Evita comer comida feita fora de casa
	Sim
Não
	1
2
	DS7e

	Faz outra coisa especialmente para controlar o sal que consome
	Sim
Não
	1  se sim, salta para DS7outro
2
	DS7f



	NÚCLEO: Actividade Física

	A seguir, vou fazer-lhe perguntas acerca do tempo que gasta fazendo diferentes tipos de actividade física numa semana típica. Por favor, responda a essas questões mesmo que não se considere uma pessoa ativa fisicamente.
Pense primeiro no tempo que gasta a trabalhar. Pense em trabalho como aquelas coisas que faz por dever como: trabalho remunerado ou não remunerado, estudo,tarefas domésticas, colheita, pesca ou caça, procurar emprego, partir pedra, tirar e transportar água, pilar alimentos.

	Perguntas 
	Respostas
	Código

	Actividade no trabalho

	O seu trabalho envolve actividade vigorosa que aumenta a sua respiração e batimento do coração, como: (levantar coisas pesadas,cavar ou trabalho de construção) durante pelo menos 10 minutos contínuos?
	Sim
Não
	1
2
	Se não, vá para P4
	P1

	Numa semana típica, quantos são os dias em que faz actividade física vigorosa como parte do seu trabalho?
	Número de dias

	
	└─┘
	P2

	Num dia típico no seu trabalho, quanto tempo gasta fazendo atividade física vigorosa?
	Horas : minutos
	
	└─┴─┘: └─┴─┘
                   hrs                min
	P3
(a-b)

	O seu trabalho envolve actividade de intensidade moderada, que causa pequeno aumento da respiração e no batimento do coração como marcha rápida(ou carregar coisas leves) durante pelo menos 10 minutos contínuos? 
	Sim
Não
	1
2
	Se não, Vá para P7
	P4

	Numa semana típica, quantos dias faz actividade de intensidade moderada como parte do seu trabalho?
	Número de dias
	
	└─┘
	P5

	Num dia típico quanto tempo gasta fazendo atividade de intensidade moderada no trabalho?
	Horas : minutos
	
	└─┴─┘: └─┴─┘
                   hrs                min
	P6
(a-b)

	Deslocamento de um lugar para outro lugar

	As perguntas a seguir excluem actividade física no trabalho que já foram mencionadas.
Agora,eu gostaria de perguntar-lhe sobre a maneira como se desloca de um lugar para outro.Por exemplo: de casa para o trabalho, para as compras, para o mercado, para o lugar onde reza, enfim, para ir para qualquer lugar.

	Anda á pé ou usa a bicicleta( bicicleta de pedais) durante pelo menos 10 minutos contínuos para ir de um sítio para o outro?
	Sim
Não
	1
2
	Se não, vá para P10
	P7

	Numa semana típica,quantos dias caminha ou usa bicicleta durante pelo menos 10 minutos contínuos para ir de um sítio para outro?
	Número de dias
	
	└─┘
	P8

	Num dia típico, quanto tempo gasta andando a pé ou de bicicleta?
	Horas : minutos
	
	└─┴─┘: └─┴─┘
                         hrs               min
	P9
(a-b)

	Actividades Recreativas

	Agora, gostaria de fazer-lhe perguntas sobre desporto, ginástica e actividades recreativas. Não inclua atividade física realizada durante o trabalho ou de deslocando de um lugar para o outro, porque já foram previamente mencionadas.

	Faz algum tipo de desporto vigoroso, ginástica ou atividade recreativa que aumenta muito o ritmo cardíaco e respiratório como (correr e futebol) pelo menos 10 minutos contínuos? 
	Sim
Não
	1
2
	Se não, Vá para P13
	P10

	Numa semana típica, quantas dias faz actividade de intensidade vigorosa de desporto, manutenção ou actividade recreativa?
	Número de dias
	
	└─┘
	P11

	Num dia típico,quanto tempo gasta fazendo atividade de intensidade vigorosa de desporto, manutenção ou actividade recreativa?
	Horas : minutos
	
	└─┴─┘: └─┴─┘
                      hrs                min
	P12
(a-b)

	Faz algum tipo de desporto de intensidade moderada, ginástica ou atividade recreativa que causa ligeiro aumento no ritmo cardíaco e respiratório como caminhar, nadar, voleibol, pelo menos 10 minutos contínuos?
	Sim
Não
	1
2
	Se não, vá para P16
	P13

	Numa semana típica, quantos dias faz actividade de intensidade moderada no desporto, manutenção ou actividade recreativa?
	Número de dias
	
	└─┘
	P14

	Num dia típico,quanto tempo gasta fazendo atividade de intensidade moderada no desporto, manutenção ou actividade recreativa?
	Horas : minutos
	
	└─┴─┘: └─┴─┘
                      hrs                min
	P15
(a-b)



	EXPANDIDA: Actividade Física

	Actividade sedentária

	Num dia típico, quanto tempo gasta sentado ou deitado (reclinado)?
	Horas : minutos
	
	└─┴─┘: └─┴─┘
                 hrs                min
	P 16
(a-b)



	NÚCLEO: História de Tensão Arterial Alta

	Perguntas 
	Respostas
	Código

	Alguma vez a sua Tensão Arterial foi medida por médico ou outro profissional de saúde?
	Sim
Não
	1
2
	Se não, vá para H6
	H1

	Alguma vez um médico ou profissional de saúde lhe disse que tem tensão arterial alta ou hipertensão?
	Sim
Não
	1
2
	Se não, vá para H6
	H2a

	Nos últimos 12 meses disseram-lhe que tem tensão alta ou é hipertenso (a)?
	Sim
Não
	1
2
	
	H2b

	Nas últimas 2 semanas tomou comprimidos para baixar a sua tensão arterial receitado por um médico ou profissional de saúde?
	Sim
Não
	1
2
	
	H3

	Alguma vez consultou praticante de medicina tradicional para tratar tensão arterial alta ou hipertensão?
	Sim
Não
	1
2
	
	H4

	Está actualmente a tomar alguma erva ou remédio tradicional para a sua tensão arterial alta?
	Sim
Não
	1
2
	
	H5



	NÚCLEO: História de Diabetes
	

	Perguntas
	Respostas
	Código

	Alguma vez mediu o nível de açúcar no sangue com ajuda de um médico ou profissional de saúde?
	Sim
Não
	1
2
	Se não, vá para H12
	H6

	Alguma vez um médico ou profissional de saúde lhe disse que tem açúcar aumentado ou diabetes?
	Sim
Não
	1
2
	Se não, vá para H12
	7a

	Nos últimos 12 meses disseram-lhe que tem açúcar aumentado ou diabetes?
	Sim
Não
	1
2
	
	7b

	Nas últimas 2 semanas tomou comprimidos para a diabetes receitado por um médico ou profissional de saúde?
	Sim
Não
	1
2
	
	H8

	Neste momento está a tomar insulina para a diabetes receitado por um médico ou profissional de saúde?
	Sim
Não
	1
2
	
	H9

	Alguma vez consultou um praticante de medicina tradicional por causa de diabetes ou açúcar aumentado?
	Sim
Não
	1
2
	
	H10

	Actualmente está a tomar alguma erva ou medicamento tradicional para a diabetes?
	Sim
Não
	1
2
	
	H11





















	NÙCLEO: História de Colesterol aumentado

	Perguntas
	Respostas
	Código

	Alguma vez mediu o nível de colesterol (gordura no sangue) com ajuda de um médico ou profissional de saúde?
	Sim
Não
	1
2
	Se não, vá para H17
	H12

	Alguma vez um médico ou profissional de saúde lhe disse que tem Colesterol aumentado?
	Sim
Não
	1
2
	Se não, vá para H17
	H13a

	Nos últimos 12 meses disseram-lhe que tem colesterol aumentado?
	Sim
Não
	1
2
	
	H13b

	Nas últimas 2 semanas tomou comprimidos para baixar o colesterol receitado por um médico ou profissional de saúde?
	Sim
Não
	1
2
	
	H14

	Alguma vez consultou um praticante de medicina tradicional por causa de diabetes ou açúcar aumentado?
	Sim
Não
	1
2
	
	H15

	Actualmente está a tomar alguma erva ou medicamento tradicional para o colesterol?
	Sim
Não
	1
2
	
	H16



	NÚCLEO: História de Doença Cardiovascular

	Alguma vez teve um ataque do coração ou dor no peito de doença do coração (angina) ou trombose (AVC)?
	Sim
Não
	1
2
	
	H17

	Actualmente está a tomar aspirina regularmente para prevenir ou tratar doença do coração?
	Sim
Não
	1
2
	
	H18

	Actualmente está a tomar Estatinas (Lovastatina/Sinvastatina/Atorvastatina ou outra estatina) regularmente para prevenir ou tratar doença do coração?
	Sim
Não
	1
2
	
	H19



	NÚCLEO: Aconselhamento sobre estilos de vida

	Durante os últimos três anos recebeu aconselhamento por um médico ou outro profissional de saúde sobre? Assinale cada um.

	Deixar de fumar ou não começar a fumar
	Sim
Não
	1
2
	
	H20a

	Reduzir a quantidade de sal na comida
	Sim
Não
	1
2
	
	H20b

	Comer pelo menos 5 porções de fruta e/ou vegetais por dia
	Sim
Não
	1
2
	
	H20c

	Reduzir a gordura (óleo) dos alimentos
	Sim
Não
	1
2
	
	H20d

	Começar ou praticar mais atividade física
	Sim
Não
	1
2
	
	H20e

	Manter um peso saudável ou perder peso
	Sim
Não
	1
2
	Se C1=1 vá para M1
Se C1=1 vá para M1
	H20f










	Step  2 Medições Físicas (Antropométricas)




	NÚCLEO: Pressão Sanguínea

	Perguntas
	Respostas
	Código

	Identificação do técnico
	
	└─┴─┴─┘
	M1

	Identificação do aparelho para medição da pressão sanguínea
	
	└─┴─┘
	M2

	Tamanho da braçadeira usada
	Pequena
Média
Grande
	1
2
3
	└─┘
	M3

	1a Leitura
	Sistólica
	(mmHg)
	└─┴─┴─┘
	M4a

	
	Diastólica
	(mmHg)
	└─┴─┴─┘
	M4b

	2a Leitura
	Sistólica
	(mmHg)
	└─┴─┴─┘
	M5a

	
	Diastólica
	(mmHg)
	└─┴─┴─┘
	M5b

	3a Leitura
	Sistólica 
	(mmHg)
	└─┴─┴─┘
	M6a

	
	Diastólica
	(mmHg)
	└─┴─┴─┘
	M6b

	Nas últimas 2 semanas,foi tratado para a tensão arterial alta com medicamentos prescritos pelo médico ou outro profissional de Saúde?
	Sim
Não
	1
2
	└─┘
	M7

	NÚCLEO: Altura e Peso

	(Para mulheres) Está grávida?
	Sim
Não
	1
2
	Se sim, vá para M16
	M8

	Identificação do técnico
	
	
	└─┴─┴─┘
	M9

	Identificação do aparelho para medição da altura e peso
	Altura
	
	└─┴─┘
	M10a

	
	Peso
	
	└─┴─┘
	M10b

	Altura

	Em centímetros
	
	└─┴─┴─┘. └─┘
	M11

	Peso
Se for pesado demais para a balança,codificar 666.6
	em Quilogramas
	
	└─┴─┴─┘.└─┘
	M12



	NÙCLEO: Cintura

	Identificação do aparelho para medir a cintura
	                                                          └─┴─┘
	M13

	Circunferência da cintura 
	Em Centímetros (cms)
	
	└─┴─┴─┘.└─┘
	M14



	NÙCLEO: Frequência cardíaca

	Frequência cardíaca 

	1ª Leitura
	Batimento por minuto
	
	└─┴─┴─┘
	M16a

	2ª Leitura
	            Batimento por minuto
	
	└─┴─┴─┘
	M16b
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Figure 2. (A) Sub-Saharan African countries by GDP and (B) overweight (BMI > 25-29.9). From Refs. 5 and 7.




image9.jpg
Prevalence

Awareness

HIC umic LMIC LIC

® Urban mRural

HIC umic LMIC LIC

® Urban mRural

Treatment

HIC UMIC

LMIC LIC

m Urban mRural

60
50
40
30
20
10

0

Control

i | N | B .

HIC umic LMIC LIC

® Urban mRural





image10.jpeg




image1.emf
[BRPORTO











