
International Journal of Research Publication and Reviews, Vol 5, no 3, pp 1694-1702 March 2024 
 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

 

Sociodemographic Profile and Prevalence of Chronic Non-

Communicable Diseases - Hypertension and Diabetes Mellitus in 

Participants of a Voluntary Health Action in the Municipality of 

Guarujá - SP. 

Juliana Fontes Beltran Paschoal 1; Thiago A. R. Bezerra1; Délio T. M. Malaquias 1 ; Silvia O. 

Guion 1; Guilherme H. F.Tomé 1; Rafaela R. B. B. Cristofolini 1; Maria Clara M. de Vasconcelos 
1; Lucas S. Vieira 1; Camila S. da Costa 1; Isabelle P. Santos 1; Thayná  B. de Souza 1; Giovanna V. 

Paulino 1; Catarina C. Cação 1; Lorenna S. Junqueira 1; Charline  C. Casaril 1;  Amanda F. Viana 
1; Amanda S. Pascoal 1; Wellington S. P. da Cunha 1; Manuela H. Granieri 1; Mariana C. de 

Oliveira 1; Jade P. T. Gualter 1; Adriana F. V. Delgado 1; Jenyffer V. C. Villca 1; Cristiana N. 

Oliveira 1; Thalita P.M. Alineri 1 , Hiromi M.K. Fujishima  ²; Giovana C Bitolo ³, Christopher AP 

Lima  ³, Priscila A. Ranéia e Silva 

1. Medical student. University of Ribeirão Preto (UNAERP), Guarujá.  Brazil. 
2. Medical student. University Potiguar, Natal, Rio Grande do Norte, Brazil 
3. Medical student. Nove de Julho University, Brazil 
4. Professor of Medicine - University of Ribeirão Preto (UNAERP), Guarujá.  Brazil. 

DOI: https://doi.org/10.55248/gengpi.5.0324.0713  

ABSTRACT 

Systemic arterial hypertension (SAH) and diabetes mellitus (DM) are chronic non-communicable diseases that are major health problems in Brazil, due to their 

high prevalence and the risk factors associated with cardiovascular diseases, leading to a reduction in the population's quality of life and life expectancy, high 

morbidity and mortality rates and social and economic costs resulting from the use of health services. In view of this, it is important to know how to prevent these 

diseases and their complications. The aim of this study was to determine the prevalence of hypertension and diabetes among individuals participating in the Action 

against Poliomyelitis, which is carried out annually by Rotary and on October 20, 2023 was held in partnership with medical students from the municipality of 

Guarujá. This was a cross-sectional, descriptive study with a quantitative approach. Sample data was collected at the Horácio Lafer square, where blood pressure 

was measured and capillary glycosimetry was performed. The study population consisted of 57 patients. The sociodemographic profile, prevalence of hypertension, 

glycemic profile and prevalence of associated hypertension and diabetes were analyzed. The results showed that there was a predominance of females (56.14%), 

32 of whom were aged 19-85, and 25 males (43.85%) aged 17-74. With regard to the prevalence of hypertension, it was possible to see that 6 women and 7 men 

were hypertensive and 44 individuals had normal blood pressure levels. As for the glycemic profile, 3 women and 3 men had altered random blood glucose levels. 

One 66-year-old female had associated hypertension and diabetes, with values of 160-120mmHg and 160mg/dL. It is understood that early identification and 

personalized management of hypertension and DM are fundamental to avoiding complications and improving patients' quality of life. Strategies adapted according 

to gender and age are necessary to promote health and ensure adherence to treatment, highlighting the importance of ongoing educational programs and specific 

screening strategies to address this growing health challenge. 
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Introduction 

Chronic non-communicable diseases (NCDs) are a public health problem that result in increased mortality, hospitalizations and reduced quality of life. 

Among the most prevalent diseases in the population are diabetes mellitus (DM) and hypertension (SAH) (FRANCISCO et al., 2018; STOPA et al., 2018; 

TORTORELLA et al., 2017). 

 According to the most recent demographic census of the Brazilian Institute of Geography and Statistics (IBGE), released in 2022, there is a 

notable and accelerated process of population aging underway. The proportion of the elderly population, which was 11.3% in 2012, now represents 15.1% 
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of the total population. This ageing of the population is directly linked to an increase in the prevalence of CNCDs, which are the main causes of mortality 

and disability worldwide (GOBBI; PAIVA; CHIEPE, 2012; IBGE, 2022). 

 The incidence of systemic arterial hypertension affects approximately 30% of the adult population, totaling more than one billion individuals 

affected by this condition. In addition, it is estimated that half of people with hypertension are unaware of their condition, which increases the risk of 

preventable medical complications and increases the chances of mortality (RIBEIRO; UEHARA, 2022), with a higher prevalence in men and in low- and 

middle-income countries (DANAEI et al., 2011).  

 Due to the high morbidity and mortality associated with hypertension, its character as a chronic disease and the fact that it remains 

asymptomatic for many years, this issue becomes a constant challenge for health systems around the world and requires adequate early detection and 

control. The aim is to reduce cardiovascular, cerebrovascular, renal and peripheral arterial complications (RAMOS et al., 2003; SORLIE et al., 2014). 

 SAH is a chronic multifactorial disease characterized by persistent hypertension and is one of the most important known and controllable risk 

factors for the development of cardiovascular diseases (CVD), such as heart disease, chronic renal failure and cerebrovascular accidents (CVA) 

(BARROSO et al., 2021). 

 Diabetes mellitus (DM) also has a significant impact on the health of the global population. According to data from the World Health 

Organization (WHO), approximately 422 million people live with this disease, and around 1.6 million deaths a year are attributed to it. In Brazil, in 2019 

alone, 107,760 deaths related to diabetes mellitus were recorded, in addition to causing the loss of 3,750,735 disability adjusted life years (DALYs) 

(MALTA et al., 2022). 

 DM is a chronic non-communicable metabolic disease caused by multiple factors, characterized by the inability of insulin to perform its 

physiological functions or is related to defects in insulin synthesis, resulting in permanent elevation of blood glucose, high levels of which can cause a 

series of symptoms, as well as complications and dysfunctions of vital organs (LIMA et al., 2018). Diabetes has several risk factors, called comorbidities, 

such as chronic cardiovascular disease, hypertension, obesity, chronic kidney disease and dyslipidemia (FERREIRA et al., 2013; GARCIA; FISCHER; 

POLL, 2016). 

 The relationship between hypertension and diabetes is very relevant, especially considering the impact of these conditions on public health. 

DM and SAH are frequent diseases, with increasing prevalence in Brazil and worldwide. Because of this, their prevention and complications should be 

considered a priority in public health, since people with CNCDs should take measures to change their lifestyle, which is essential for controlling these 

diseases, with practices to maintain a healthy diet, regular physical activity and adherence to pharmacological treatment, thus acting in the control and 

therapy of the diseases (STOPA et al., 2018). 

 Therefore, this work is justified by the high prevalence of systemic arterial hypertension and diabetes mellitus.  These diseases are responsible 

for the leading cause of morbidity and mortality and hospitalizations in the Unified Health System (SUS) (CAIRES; CHIACHIO, 2020). As such, it is 

important to study the prevalence of SAH and DM among residents of the city of Guarujá, who are taking part in an action to promote health, in order to 

disseminate this data, which could stimulate possible dialogues on the subject. In view of this, it is important to know Objectives 

 This study aimed to determine the prevalence of hypertension and diabetes among individuals participating in the Action against Poliomyelitis, 

which is carried out annually by Rotary and on October 20, 2023 was held in partnership with medical students (UNAERP) in the municipality of Guarujá, 

in order to contribute to the community in the processes of health promotion and prevention. 

Methodology 

 A cross-sectional, descriptive study with a quantitative approach was carried out. Sample data was collected at the Horácio Lafer square, 

where blood pressure was measured and capillary glycosimetry was tested. 

 The methodology for measuring blood pressure was carried out according to the Brazilian Guidelines for Hypertension - 2020, described by 

Barroso et al. (2021), more specifically in tables 3.2 and 3.3 - which refer to the measurement of blood pressure in the office and the steps for taking 

blood pressure measurements. Blood pressure was measured manually using a simple stethoscope and a Premium brand sphygmomanometer. 

 Capillary blood glucose measurement and proper waste disposal were carried out in accordance with the SOP of the UNAERP educational 

institution, following the recommendations of EMPRESA BRASILEIRA DE SERVIÇOS HOSPITALARES (EBSERH). A digital glucometer was used 

for monitoring, together with specific G-TECH free reagent strips. 

 After measuring and evaluating the results, the patients received guidance on the importance of monitoring hypertension (SAH) and diabetes 

mellitus (DM). This included emphasizing the adoption of healthy habits, the need for adherence to treatment and the availability of emotional support. 

These guidelines empower individuals to adopt proactive measures to control and prevent complications, with the aim of improving their quality of life 

and long-term health. 
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Results and Discussion 

 This study investigated the prevalence of systemic arterial hypertension and diabetes mellitus among the participants in the health action held 

in Horácio Lafer square, Guarujá. The characterization of the study population according to sociodemographic variables (age and gender) can be seen in 

Table 1. 

Table 1 - Sociodemographic profile of the participants in the health action held in Horácio Lafer square, Guarujá. 

Gender Age Quantity 

Female 19-85 32 

Male 17-74 25 

Source: Research data 

 Among the individuals who took part in the action, there was a predominance of females, 32 individuals aged 19-85, followed by 25 males 

aged 17-74, corresponding to 56.14% and 43.85% respectively (Table 1).  

 Based on the results, we can see that in the literature men are often characterized as strong beings and less likely to get sick, seeking help only 

when necessary for treatment, while women have historically prioritized prevention and self-care, both for themselves and for others. This trend may 

justify the predominance of women in these health care settings (CARNEIRO; ADJUTO; ALVES, 2019; DEUS et al., 2020).  

 According to Silva et al. (2016), due to cultural issues and different behavioral patterns, men tend to seek health services less often than 

women. This is because self-care is not a culturally common practice among men. Developing strategies to encourage health care among the male 

population is considered a major challenge (LEMOS et al., 2017). 

 In relation to the prevalence of hypertension, it was possible to verify that six female individuals had altered blood pressure (Figure 1), with 

the values for patient 1 (p1) being 150-80 mmHg, p2 160-120 mmHg, p3 and p4 140-100 mmHg, p5 180-80 mmHg and p6 160-90 mmHg, it can be seen 

that the patients with altered BP values are at an average age of 56 years, being 52,66,52,43,60 and 64 years respectively.  

In the case of males, seven individuals had altered blood pressure (Figure 2), with the values for patient 1 (p1) being 140-70 mmHg, p2 160-70 mmHg, 

p3 150-100 mmHg, p4 160-120 mmHg, p5 140-100 mmHg, p6 160-120 mmHg and p7 140-80 mmHg, among these, the patients with altered BP values 

were 74, 59, 33, 60, 50, 70 and 62 years old respectively (mean 63 years), with age 50 and over being the most prevalent among both sexes and the 

individuals assessed in this study. 
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Figure 1- Prevalence of hypertension among females. Systemic blood pressure results - mmHg. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Research data 

Figure 2 - Prevalence of hypertension among males. Systemic blood pressure results - mmHg. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Source: Research data 

 In younger age groups, men tend to have higher blood pressure than women. However, over the decades, a more marked increase in blood 

pressure is observed in women. Consequently, in the sixth decade of life, women tend to have higher blood pressure levels and a higher prevalence of 

hypertension (AH). In both sexes, the frequency of AH increases with advancing age, reaching 61.5% among men and 68.0% among women aged 65 and 

over (BARROSO et al., 2021; MENNI et al., 2013).  

This change can be attributed to the hormonal changes associated with the climacteric and menopause, which can affect women's cardiovascular health 

(GORGUI et al., 2014). 

Following the same line of thought, Silva et al. (2016) cites that in women the development of hypertension may be associated with the use of 

contraceptives, polycystic ovary syndrome and hormone replacement, as well as stress caused by day-to-day tasks due to professional overloads, with the 

most affected being in the 50-59 age group. 



International Journal of Research Publication and Reviews, Vol 5, no 3, pp 1694-1702 March 2024                                     1698 

 

 

Still within the age factor, with advancing age, systolic blood pressure (SBP) becomes a more relevant problem due to the progressive hardening and loss 

of elasticity of the large arteries. Around 65% of individuals over the age of 60 have hypertension (AH), and it is important to consider the epidemiological 

transition that Brazil is facing, with an expected increase in the number of elderly people (≥ 60 years) in the coming decades. This will result in a 

substantial increase in the prevalence of AH and its complications (BARROSO et al., 2021; MENNI et al., 2013; SINGH et al., 2012). 

 Therefore, the studies corroborate the data presented here for gender and age, since it was possible to observe that of 32 women, 6 are 

hypertensive (Figure 1), with a percentage of 18.75% of the total and of 25 men, 7 are hypertensive (Figure 2), with 28% of the total evaluated and for 

both men and women we had an average age of 57.5 years, that is, within the values described by the authors mentioned.  Although the results show that 

there was a predominance of women at the clinic compared to men and women affected by changes in BP, the study shows a higher prevalence for men, 

so even though the male public was fewer in number, they had a higher number of cases of changes in blood pressure, constituting these individuals with 

systemic arterial hypertension (SAH). 

 Another highly relevant piece of data in the analysis was the question about knowledge of pre-existing hypertension, in which case we found 

that four female patients (Figure 1) had previously been diagnosed with hypertension, with values of; p1- 150-80 mmHg, p2 160-120 mmHg, p4 140-100 

mmHg and p5 180-80 mmHg. Three of these (p1, p2 and p4) were taking medication to control their systemic blood pressure and two of the patients (p3 

and p6) were unaware of their pre-existing hypertension. It is important to note that patient 5 (p5), who had the highest measured value among females, 

pointed out that she does not use medication to control her BP.  

 As for the male patients (Figure 2), four had previously been diagnosed with hypertension, with values of: p1- 140-70 mmHg, p4 160-120 

mmHg, p5 140-100 mmHg and p6 160-120 mmHg, they reported using medication to control their blood pressure when questioned and among the 

patients assessed, three had altered blood pressure and had not previously been diagnosed with hypertension; p2 160-120 mmHg, p3 150-100 mmHg and 

p7 140-80 mmHg, because they were unaware of their state of health, the answer to the question about the use of medication was denied for the three 

patients (p2, p3 and p7). 

 According to the Brazilian Society of Cardiology, normal BP comprises individuals with SBP between 120 and 139mmHg and DBP between 

80 and 89mmHg, on the other hand hypertension is defined as a BP that exceeds pressure levels above 140/90mmHg, prevention, therefore, can be done 

with lifestyle changes, such as weight control, a healthy diet, a reduction in sodium intake and an increase in potassium intake. In addition, concrete 

actions such as continuous education programs for students at vocational schools are seen as preventive measures (BARROSO et al., 2021).  

 Inadequate blood pressure control is often related to poor adherence to treatment. Adherence, as defined by the World Health Organization 

(WHO), reflects the degree to which individuals follow health care recommendations (DUNBAR-JACOB; MORTIMER-STEPHENS, 2001; POULTER 

et al., 2020). This aspect is crucial for the effectiveness of treatment, having a significant impact on quality of life and health-related costs ("Poor adherence 

to long-term treatment of chronic diseases is a worldwide problem", 2003).  

 In the case of systemic arterial hypertension (SAH), adherence can be compromised by a number of factors, including individual aspects, 

health conditions, complexity of therapy, socioeconomic influences, characteristics of the health system, support from the health team and social support 

(PAN et al., 2021; POULTER et al., 2020). In addition, emotional aspects can play an important role, affecting adherence to measures such as diet and 

physical exercise (TRIVEDI et al., 2008). 

 Between 1990 and 2019, cases of systemic arterial hypertension (SAH) in adults aged 30 to 79 grew from 650 million to 1.28 billion globally. 

Around 82% lived in low- and middle-income countries. In 2019, approximately 59% of women and 49% of men with SAH had already been diagnosed. 

However, only 47% of women and 38% of men diagnosed were on treatment, resulting in control rates of 23% for women and 18% for men (NCD RISK 

FACTOR COLLABORATION (NCD-RISC), 2021). 

 A study comparing blood pressure control in hypertensive women and men revealed that women had higher rates of blood pressure control in 

various research contexts, including primary health care and in different regions of Brazil, such as São Paulo and the Midwest. The study highlights the 

importance of personalized blood pressure management strategies, taking into account the individual characteristics of patients (SILVA; OLIVEIRA; 

PIERIN, 2016). 

 According to the integrative review carried out by Batista et al. (2022), the main factors influencing lower adherence to systemic arterial 

hypertension (SAH) treatment among users are factors such as male gender, age group between 20-59 years and low schooling. In relation to the health 

system, the reduced frequency of consultations at basic health units and the fragility of the link with the health strategy were pointed out as determinants 

of low adherence. In addition, the study highlights the importance of family support both for adherence to drug treatment and for adopting changes in the 

lifestyle of hypertensive patients. 

 Despite well-defined criteria for drug treatment and the presence of non-pharmacological control strategies, hypertension control rates are still 

low (MILLS et al., 2016). Only a third of Brazilian hypertensive patients achieve satisfactory control of the disease, highlighting the complexity of the 

issue. This is due to the cost of medication, the need to combine more than one drug, potential side effects, low adherence to treatment and difficulties 

associated with access to and use of health services (MENDES et al., 2013). 

 An interesting strategy carried out by Menezes et al. (2020) was the use of a differentiated active search method which enabled a more targeted 

and personalized approach for patients with hypertension, with the aim of improving their control and quality of life. The study showed a prevalence of 

systemic arterial hypertension (SAH) in the study population of 42.5%, with the majority of hypertensive patients (94%) already aware of their condition 
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and undergoing treatment (95%), although only 48% had their blood pressure under control. During the study, 45 new cases of hypertension were 

identified, 77% of which were found during a different time of active search (Sundays, from 10am to 4pm), representing 27% of the total number of 

hypertensive patients identified. These findings highlight the importance of both early diagnosis and active search at strategic times to improve 

hypertension control and prevent complications related to the disease. 

 For patients who were unaware of the pre-existence of blood pressure alterations, 33.4% for women and 42% for men, we have a higher 

prevalence in males, confirming what we have been discussing so far, about women having greater self-care and being more regular with their health 

care, with the benefit of earlier diagnosis compared to men. Therefore, diagnosing hypertension is crucial for identifying cases of the disease, preventing 

serious complications, monitoring cardiovascular health and guiding appropriate treatment. This information highlights the importance of regular blood 

pressure measurement as a fundamental part of health assessment and effective management of hypertension (MENEZES; PORTES; SILVA, 2020). 

 With regard to the glycemic profile, of the total of 57 participants, three females and three males had randomly altered blood glucose levels 

(Figure 3), the blood glucose values for females being; patient (p1) 169 mg/dL, p2 160 mg/dL and p3 165 mg/dL, the values for males were p1 146 

mg/dL, p2 147 mg/dL and p3 140 mg/dL. Thus, it was possible to observe that blood glucose levels changed more for females, with an average of 164 

mg/dL prevailing compared to an average of 144 mg/dL for males. However, the prevalence of pre-diabetes or increased risk of DM in this study was 

higher in men (12%) than in women (9.37%), since we had more female participants (32) than male participants (25). 

Figure 3 - Prevalence of Diabetes Mellitus in males and females. Capillary blood glucose results - mg/dL. 

 

 According to the Brazilian Diabetes Society (SBD) 2019-2020 Guidelines, normal random blood glucose values correspond to < 140mgldL, 

and above this value and < 200mgldL is considered pre-diabetes or increased risk of DM. In the pathophysiological progression of Diabetes Mellitus 

(DM), changes occur in pre-clinical stages, significantly preceding the formal diagnosis of the disease. During the pre-diabetes period, blood glucose 

levels exceed normal limits but do not yet reach the defining criteria for DM (AMERICAN DIABETES ASSOCIATION, 2019). 

 This stage is characterized by the presence of insulin resistance, a condition which, in the absence of interventions aimed at reducing modifiable 

risk factors, is highly likely to progress to the clinical manifestation of DM, thus increasing susceptibility to cardiovascular disease and its related 

complications. It is important to note that in most cases of pre-diabetes or DM, patients remain asymptomatic, and the diagnosis is established 

predominantly on the basis of laboratory criteria (VENCIO, 2017). 

 Risk factors for type 2 diabetes (T2DM) include a family history of the disease, older age, obesity, a sedentary lifestyle, a previous diagnosis 

of pre-diabetes or gestational diabetes, and the presence of metabolic syndrome components such as hypertension and dyslipidemia. It is essential to carry 

out tests to confirm the diagnosis of T2DM in people with signs and symptoms, because even in the absence of symptoms, the presence of risk factors 

requires screening for early diagnosis. In the event of normal test results, it is suggested to repeat the screening every 3 years or more frequently if 

necessary. In cases of pre-diabetes, an annual reassessment is recommended (AMERICAN DIABETES ASSOCIATION, 2019; VENCIO, 2017). 

 The literature documents various factors associated with diabetes mellitus (DM), such as sociodemographic characteristics, family history of 

the disease, obesity, hypertension, dyslipidemia, insufficient physical activity, smoking and alcohol consumption (BOCQUET et al., 2019; SORLIE et 

al., 2014). 

 A study by Goldenberg et al. (2003) highlighted the difference in the detection and prevalence of diabetes between men and women, as well 

as the influence of social and cultural factors and access to health services. It was possible to observe in this study that initially women were more likely 

to have pre-diagnosed diabetes, due to their care for their health and their role as caregivers, while men tended to be more likely to be diagnosed through 
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active search. Over time, this difference between the sexes has diminished, suggesting the importance of different approaches to preventing, detecting 

and treating diabetes in both groups. 

 Still in relation to gender, studies show that women tend to have a higher prevalence of diabetes, as they are more susceptible to obesity when 

compared to men, establishing a link between diabetes and obesity. Obesity is associated with 90% of diabetes cases, which means that only 10% of 

diabetes cases are linked to factors other than excess weight. (CONTE, et al,2020).  

 As for the age-related profile of individuals with altered random blood glucose, we have that for males p1-26, p2-56 and p3-39 (mean= 69), 

for females p1-57, p2-66 and p3-85 (mean= 40), in this way we can observe a difference regarding the age affected, and for females it is possible to 

observe in an age range above 50 years. It is important to note the significant increase in the prevalence of diabetes mellitus in recent decades, which is 

driven by the ageing of the population, the increase in obesity and the adoption of unhealthy lifestyles, such as a sedentary lifestyle and an inadequate 

diet (MALTA et al., 2022). 

 According to Tolotti and Caparol (2023), the 40 to 59 age group recorded the highest prevalence of patients with the disease in both types of 

DM (Type I and Type II), followed by the age group of individuals aged 60 or over. This highlights the importance of age as a relevant factor in the 

analysis of diabetes, indicating that older ages are associated with the presence of the disease. Thus, the relationship between diabetes prevalence and age 

is a subject that has been widely studied in epidemiological and clinical research into the disease, reflecting the tendency for the prevalence of diabetes 

to increase at older ages. 

 In the same way as for SAH, we asked about the pre-existence of diabetes, in which case one female individual confirmed the pre-existence 

of associated hypertension and diabetes, with values of 160-120mmHg and 160mg/dL. Thus, people with diabetes and hypertension face a set of 

pathophysiological mechanisms that put them at greater risk of cardiovascular, cerebral and renal complications. In addition, they are often diagnosed 

with other morbid conditions such as obesity, dyslipidemia, sleep apnea, coagulation disorders and inflammation, further increasing their health risks. A 

comprehensive approach that considers all these risk factors and comorbidities, proper blood pressure management according to the latest guidelines and 

the appropriate choice of treatment strategy have contributed significantly to improving the quality of life and, above all, the life expectancy of 

hypertensive patients with diabetes (MALACHIAS et al., 2016; WHELTON et al., 2018). 

Conclusion 

 Based on the results presented, we can conclude that the prevalence of hypertension and diabetes mellitus among the participants in the health 

action shows a significant concern for cardiovascular and metabolic health, especially in an older age group. The predominance of women participating 

in the action suggests a greater awareness and search for preventive care on the part of women compared to men. 

 Early identification of these conditions, along with personalized management strategies and health education, is crucial to preventing serious 

complications and improving patients' quality of life. In addition, the need for differentiated approaches for men and women in health promotion and 

adherence to treatment is evident. 

 The integration of multiple risk factors and comorbidities, along with attention to the age group and gender of patients, is key to developing 

effective interventions and promoting positive health outcomes. Therefore, the implementation of ongoing health education programs and screening 

strategies tailored to the specific needs of each population group is essential to meet the growing challenge of conditions related to SAH and DM. 
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