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Abstract
Background
Hypertension is a major public health concern in India and a leading risk factor for cardiovascular morbidity and mortality. Rapid urbanisation, lifestyle transitions, and socio-demographic changes have contributed to an increasing burden of hypertension, particularly among adults aged 30–60 years. Despite its growing prevalence, hypertension often remains underdiagnosed due to low awareness and inadequate screening, making it a critical yet silent health challenge.
Methods
This study employed a systematic review approach to synthesise recent evidence on the prevalence and associated risk factors of hypertension among adults aged 30–60 years in urban India. A comprehensive literature search was conducted using Google Scholar, and twelve peer-reviewed studies published after 2023 were included based on predefined inclusion and exclusion criteria. The study selection and data extraction processes followed the PRISMA guidelines to ensure methodological rigour and transparency.
Results
The findings indicate that hypertension affects nearly one-quarter of the adult population in India, with a consistently rising trend across urban settings. Significant regional disparities were observed, with urban slums and marginalised populations exhibiting particularly high prevalence rates. Key socio-demographic risk factors included age, gender, education level, and socio-economic status. Lifestyle and behavioural factors such as obesity, physical inactivity, tobacco use, alcohol consumption, unhealthy dietary patterns, and poor sleep quality were identified as strong determinants. The review also highlighted a growing incidence of early-onset hypertension among younger adults, a substantial proportion of undiagnosed cases, and frequent clustering of hypertension with other non-communicable diseases, especially diabetes.
Conclusion
Hypertension in urban India represents a complex and widespread public health issue driven by interrelated socio-demographic and lifestyle factors. Addressing this challenge requires a multi-sectoral and multi-level approach that prioritises early detection, lifestyle modification, improved awareness, and strengthened access to primary healthcare services. The evidence synthesised in this review provides valuable insights to inform policy development, public health interventions, and future research aimed at reducing the growing burden of hypertension 
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[bookmark: _Toc218701347]Chapter 1: Chapter Introduction
[bookmark: _Toc218701348]1.1 Introduction 
Hypertension, also referred to as high blood pressure has become one of the major non-communicable diseases (NCDS) in the world, posing a great risk to the health of populations and the productivity of humanity. The rising trend of hypertension in the working age urban population in India is a growing menace that impacts on the wellbeing of the individual as well as the national development (Schutte et al., 2021). The proposed study aims to analyse the prevalence and the risk factors of hypertension in urban India among adults aged 30-60 years with the help of a secondary qualitative research method. The study will focus on a thorough knowledge of the epidemiological, behavioural, as well as socio-demographic aspects of hypertension through the synthesis of extant literature. 
[bookmark: _Toc218701349]1.2 Background 
Hypertension is a long-term health issue which is marked by continuously high levels of arterial blood pressure, usually measured as systolic pressure 140 mmHg or diastolic pressure 90 mmHg (WHO, 2023). It is a significant risk factor that can be changed and lead to a cardiovascular disease, stroke, renal failure, and even early death. There are 1.28 billion adults aged between 30-79 years with hypertension worldwide, two third of whom are in the low- and middle-income countries (WHO, 2023).
Hypertension has become an acute community health problem in India. According to the Indian Council of Medical Research (ICMR), it is estimated that there are some 220 million people with the condition and that its rates have been steadily increasing in urban areas as a result of the fast urbanisation process, sedentary habits, and food shifts. The adults of urban populations are especially susceptible to the disease due to work stress, excessive sodium consumption, lack of physical activity, and a low level of involvement in preventive medical procedures (Kalra et al., 2024).
Epidemiological data also reveal that urban males have between 20-60% and females belong to 20-40% (Thakre et al., 2022). In contrast to the rural population, the population of urban areas is more exposed to environmental pollutants, processed foods, and work-related stress, that leads to a high level of blood pressure (Bhatia et al., 2021). To add to this issue, low awareness and the late diagnosis has seen hypertension being considered a silent killer. As a result, hypertension has not only become a medical issue but it is also a socio-economic and development problem to India.
[bookmark: _Toc218701350]1.3 Rationale 
The justification of conducting such research is due to the alarming rate of hypertension among the adult urban population in India and the unsuitability of available data on its measurement risk factors in the 30-60-year cohort. This population is the most economically dynamic category in the population which is very crucial in maintaining the productivity and growth of the country. The development of chronic illnesses like hypertension at this stage has far-reaching effects on the livelihood of individuals as well as the macroeconomic environment.
Although statistics on the national level are available, there is still a major gap in the knowledge about the interaction of lifestyle, demographic, and socio-economic factors on hypertension in urban areas. Research has emphasized the exposure to higher risks due to urbanisation such as dietary, physical, psychological, alcohol, smoking, and smoking (Asemu et al., 2021). Nonetheless, there are very limited studies that have synthesised these determinants in a systematic manner with respect to middle-aged urban Indians adults.
This failure to understand in a subtle way is problematic in a number of ways. To start with, a lack of specific epidemiological understanding limits the construction of context-specific interventions. The detection and management efforts like the India Hypertension Control Initiative (IHCI) have achieved progress, but they are ineffective in the context of prevention by modifying lifestyle and creating community awareness of cancer prevention (Babu & Ganesh, 2020). Second, urban adults can be characterised with limited opportunities to access regular health monitoring because of work pressure and limited healthcare-seeking behaviour, which lead to underdiagnosis and poor compliance with treatment.
Moreover, cultural and socio-economic differences of Indian cities imply that hypertension cannot be explained as something being caused by biological or lifestyle-related factors. Education, occupation, gender, and social stressors are some of the variables through which health behaviours and awareness vary among urban populations (Xi et al., 2020). Therefore, these intersections must be pointed out in order to develop effective and inclusive strategies of public health.
The research can utilize a secondary qualitative method that will enable the systematic synthesis of the available research results, thus building a coherent picture of the prevalence and determinants of hypertension in Indian cities. This approach also makes it possible to detect the gaps in the data and inconsistencies in the previous research, which leads to evidence-based recommendations.
Finally, the reasoning is based on the necessity to enhance preventive and health-promotive models instead of focusing on curative approaches only. An overall literature review will give a clear understanding of the interaction between the risk factors that are at risk of being modified and demographic factors that are vital in the development of culturally sensitive programs designed to prevent hypertension that will be economically viable and sustainable. Thus, the study addresses an urgent gap in the evidence-based understanding of how the study can contribute to future interventions, health education, and policies specific to the urban adult population in India.
[bookmark: _Toc218701351]1.4 Problem Statement 
Hypertension among adults aged 30–60 years in urban India is increasing at an alarming rate due to lifestyle, environmental, and socio-demographic factors. However, there is limited synthesis of existing data that holistically examines these risk factors, hindering effective prevention, early detection, and public health planning in this vital demographic group.
[bookmark: _Toc218701352]1.5 Research Aim, Question, and Objectives
Research Aim
To determine the prevalence of hypertension among adults aged 30–60 years in urban India and to identify the associated demographic, lifestyle, and behavioural risk factors.
Research Question
What is the prevalence level of hypertension among urban adults aged 30–60 years in India, and what are its associated risk factors?
Research Objectives
1. To identify the prevalence rate of hypertension among 30–60-year-old adults in urban areas of India.
2. To explore the influence of lifestyle and behavioural habits (diet, exercise, smoking, and alcohol consumption) on the occurrence of hypertension.
3. To evaluate the effectiveness of current public health strategies and interventions addressing hypertension.
4. To examine how demographic and socio-economic factors influence the risk and management of hypertension among urban Indian adults.
5. To assess the level of health awareness and healthcare-seeking behaviour related to hypertension prevention and management within this population group.
[bookmark: _Toc218701353]1.6 Research Significance
This research holds both academic and practical significance. From an academic perspective, it contributes to the existing body of knowledge on non-communicable diseases by consolidating current evidence on hypertension within a specific urban Indian context. Unlike fragmented studies that often focus on either rural populations or general age groups, this study uniquely centres on adults aged 30–60 years — an age bracket critical to the nation’s economic productivity and workforce stability.
From a public health standpoint, the findings will assist policymakers and health professionals in understanding the magnitude of hypertension in urban India and in designing more targeted interventions. By highlighting the links between modifiable risk factors — such as diet, physical inactivity, and stress — and hypertension prevalence, this study can inform public awareness campaigns and preventive healthcare initiatives. Additionally, it may influence the prioritisation of urban health budgets and encourage employers to adopt workplace wellness programmes that include regular blood pressure screening and health education.
On a societal level, improved awareness and early intervention can substantially reduce the long-term healthcare costs and productivity losses associated with uncontrolled hypertension. The study’s synthesis-based approach also aims to reveal gaps in data, guiding future empirical research and public health policy. Ultimately, this research aspires to support the creation of more culturally sensitive, accessible, and sustainable health systems that respond proactively to the escalating burden of hypertension in India’s urban environments.
[bookmark: _Toc214450359][bookmark: _Toc218701354]Chapter 2: Literature Review
[bookmark: _Toc214450360][bookmark: _Toc218701355]2.1 Chapter introduction 
This chapter is a literature review concerning digitalisation of the supply chain. It discusses some of the major technological advancements, their advantages, and the setbacks that organisations experience as they embrace the new advancements. Another consideration addressed in the review is theoretical insight and empirical evidence, which forms the basis of describing the impact of digital technologies on efficiency, decision-making, and the performance of the entire chain in general.
[bookmark: _Toc214450361][bookmark: _Toc218701356]2.2 Prevalence of Hypertension Among Adults Aged 30–60 Years in Urban areas
Hypertension has turned out to be one of the most urgent social health problems in India, especially in the context of urbanisation that takes place rapidly. According to Lucini et al. (2023), Adults aged between 30-60 years form a critical population as this group forms the most economically productive population that is most influenced by lifestyle changes, work stress, and changing health behaviours. Large-scale surveys, such as the National Family Health Survey (NFHS) and other city-specific epidemiological surveys, indicate a gradually growing prevalence of hypertension among urban Indian populations over the past two decades. However, as researched by Puciato and Rozpara (2021), among adults between 30-60 years of age, prevalence rates vary widely depending on the city and socio-economic status. Rapidness of urbanisation and resultant change of lifestyle have been cited as one of the major contributors to the increasing burden. Moreover, urban dwellers are more prone to conditions that encourage hypertension, like sedentary lifestyles, intake of processed foods, more pollution and work-related stress. Hence, the hypertension among urban people has turned into a significant source of premature cardiovascular morbidity and mortality. 
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[bookmark: _Toc218702514]Figure 2.1: Prevalence rates of hypertension by age groups
(Source: Pallarés-Carratalá et al., 2023) 
[bookmark: _Toc214450362][bookmark: _Toc218701357]2.3 Contribution of Urban environmental exposures to hypertension
In the UK scenario, environmental exposures occurring in the urban setting, especially air pollution, are a major and underestimated risk factor of hypertension. As per de Bont et al. (2022), ambient pollutants also increase blood pressure development through a vascular and an inflammatory pathway in the long run. As an example, about 391,366 participants identified an increased hazard ratio (HR) of 1.419% of incidents of hypertension (Iyer et al., 2020). This means that the exposure-response slope is very steep relative to a number of previous studies, and highlights that the smallest increases in fine particulate matter in a UK urban setting can have a significant effect on the risk of hypertension. As per Gallo et al. (2022), the mechanistic action of these particles is believed to trigger systemic inflammatory, oxidative, and endothelial dysfunction factors that are established to increase vascular resistance and destabilise blood pressure autoregulation. A 1g/m 3 increment in PM2.5 corresponded to systolic blood pressure rises of 1.34 mmHg in girls, and 0.57 mmHg in boys (Karamanos et al., 2023).  Even though the absolute changes would not appear enormous, the changes in adolescence would potentially follow into adulthood and lead to early vascular remodelling, which predisposes to hypertension in adulthood. Most importantly, even though most of the UK policy has aimed at cutting the amount of NO 2 or achieving the required legal levels (Burnett et al., 2024). The non-linear exposure-health effects relationship may imply that adverse results could still be experienced even at comparatively small concentrations of PM 2 (Lippmann, 2025). These are prevalent in the UK urban environment. Individuals in the 10% most polluted by PM 2.5 regions were 27 times more likely to develop heart failure (Gregory, 2025). This raises one of the key issues: the regulatory thresholds may not completely safeguard against cardiovascular risk, particularly in urban poor regions. The other weakness of the UK literature is the lack of exposure assessment fragmentation: numerous these studies are on a single pollutant or based on residential address without time-activity patterns such as commuting, time indoors. There is little which incorporates several exposure vectors, such as noise, heat, and green space, in a cumulative risk model. According to  Montanari et al. (2024), as demonstrated by the synergistic impact of pollutants, noise, and heat on vascular stress, the future should consider multi-exposure and longitudinal designs, which may mean the use of wearable sensors to measure real-world exposures. In the absence of this form of integration, the urban environment is likely to miss several leverage points in the strategies of public health to reduce urban-linked hypertension.
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[bookmark: _Toc218702515]Figure 2.2: Urban environmental exposures to hypertension
(Source: Rios et al., 2023)
[bookmark: _Toc214450363][bookmark: _Toc218701358]2.4 Psychosocial stress and mental health issues as key contributors to hypertension
The psychosocial stressors and mental health issues in the UK are inextricably linked with social determinants and play a critical role in developing hypertension. As per Shchaslyvyi et al. (2024), environmental exposures, however, are not the most important, but the psychosocial route also is an effective process, acting through neuroendocrine dysregulation and behaviour. Constant stimulation caused by socio-economic deprivation, work insecurity and social isolation. According to Sic et al. (2025), it happens via the repeated use of the hypothalamic-pituitary-adrenal (HPA) axis, resulting in high levels of cortisol, sympathetic overdrive and baroreceptor desensitisation, causing hypertension. This, in the long run, promotes the development of hypertension.
This is indirectly supported by data on epidemiology in the UK. Indicatively, cardiovascular endpoints, as well as incident depression and anxiety, were both associated with long-term exposure to air pollution (Nobile et al., 2023). A psychosocial stressor in a cohort of approximately 389,185 participants of the UK Biobank. In the same study, a person on the 97.5% of a composite measure of air pollution score was found to have an HR of 1.16 to be depressed and 1.11 to be anxious, against a person on the 2.5% (Yang et al., 2023). Mental health outcomes may mediate the risk of hypertension in a variety of ways, such as depressed people might have poor sleep and lack physical activities, unhealthy eating, and nonadherence to medications, all of which worsen blood pressure. According to Li et al (2023), the correlation between air pollution and severe mental disorders depression, was the highest in people with lower income and greater genetic susceptibility. It suggests that psychosocial stress and inequality both enhance environmental harms.
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[bookmark: _Toc218702516]Figure 2.3: Psychosocial stress and mental health issues as key contributors to hypertension
(Source: Hahad et al., 2023)
This indicates a stratified risk design, such as environmental exposures increase the burden of mental health, which perpetuates hypertensive biology. However, despite this fact, psychosocial interventions are underutilised by the UK healthcare system in the treatment of hypertension (Nicklas et al., 2022). Clinical guidelines focus on pharmacotherapy and lifestyle modification, but do not focus much on structured screening of stress disorders and mental health support. Besides, the majority of UK studies on hypertension are still siloed; vascular epidemiology studies are rarely able to capture psychosocial factors (Marwaha, 2022). Besides, mental health studies are rarely able to measure long-term blood pressure effects.
Most researchers in the UK employ self-reported stress or psychiatric diagnosis based on hospital records; such proxy measurements may be underestimates of distress at the level of the community. More objective biomarkers are required in UK cohorts such as salivary cortisol rhythms, heart rate variability or ambulatory blood pressure monitoring, in relation to psychosocial measures, to better estimate the stress-induced hypertensive risk (Tomitani et al., 2023). At the policy level, UK might take advantage of interventions at the community level, such as social prescribing, stress reduction programs integrated in primary care and disrupt this pathway. Overall, psychosocial stress and mental illness represent key predictors of hypertension in the UK that are not exploited. Multi-domain research and care would achieve significant blood pressure control and prevention benefits by treating them.
[bookmark: _Toc214450364][bookmark: _Toc218701359]2.5 Family history and genetic predisposition contribute to hypertension
In the UK, family history has continued to be one of the most powerful predictors of hypertension, and genetic predisposition is polygenic and not single-gene mediated. Hypertension is a highly hereditary disorder, in which genetic variation can explain 30.5% of the variation in blood pressure (Katsukunya et al., 2024). In particular, these have played an important role in defining the polygenic nature of the condition, with hundreds of SNPs related to blood-pressure dependent on vascular, renal, neuroendocrine, and inflammatory pathways all being identified.
One of the contributions of the genomic research of the UK is that it identified that the risk of hypertension is sex differentiated at the level of genetics. Several genomic studies indicate that women can carry more potent genetic indicators of hypertension, especially genes that pertain to endothelial activity as well as immune activation (Guzik et al., 2024). This negates classical models where genetic risk between the sexes is uniform and suggests that sex-sensitive risk stratification would be advantageous to the treatment of hypertension in the UK.
PRS based on UK cohorts have been found particularly instructive. As per O’Sullivan et al. (2022), PRS is capable of forecasting future hypertension and cardiovascular events regardless of measured blood pressure, which indicates that high-genetic-risk individuals develop vascular damage earlier in life before clinical hypertension develops. This provides a potential explanation for previous screening or lifestyle modification amongst those who are genetically at high risk. The PRS only clarify a small portion of the overall blood pressure variance, approximately 610%, which casts doubts upon the clinical use of the PRS (Keaton et al., 2024). Underrepresentation of genetic datasets also limits their predictive capability in ethnic minority populations that are of greater concern, considering the burden of hypertension among the Black and South Asian populations in the UK.
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[bookmark: _Toc218702517]Figure 2.4: Family history and genetic predisposition contribute to hypertension
(Source: Zappa et al., 2024)
Of great importance is the fact that research done in the UK has emphasised that gene-environment interaction is as important as genetic inheritance. Genetically predisposed persons have a higher risk of hypertension when they are exposed to urban pollution, a noisy environment, or psychosocial stress in combination (Wójcik et al., 2023). This implies that the genetic predisposition is not working alone; it enhances the impacts of the negative exposures, which are common in most urban locations in the UK. Due to this, using family history alone without evaluating the environmental context has the potential to underestimate actual risk.
There are also ethical and practical issues that are associated with the cause of the hypertension condition. Introduction of PRS into the practice of the NHS should be accompanied by guidelines available on when genetic testing is justified (Haining et al., 2025). It should be the way genetic risk should be communicated without instilling fear, and how to avoid the expansion of health inequalities. As er (Andreassen et al., 2023), in the absence of solving these concerns, genetic insights can be reduced to research instead of practice. In general, UK-based evidence demonstrates that genetic predisposition is a significant but context-specific factor of hypertension. When environmental and socioeconomic exposures combine, their impact is most intense, which supports the requirement of multi-determinant and integrated risk assessment.
[bookmark: _Toc214450365][bookmark: _Toc218701360]2.6 Digital health tools and mobile health interventions are becoming significant strategies for hypertension management
The use of digital health strategies has taken centre stage in the management of hypertension in the UK due to the movements of NHS digital transformations, and the necessity to change the control rates among a condition that has impacted over 8 million adults in England. The increase in remote monitoring moved faster during and after the COVID-19 pandemic, resulting in the ubiquitous use of home blood pressure monitoring (HBPM), mobile health applications, automated messaging services, and clinician-patient telehealth platforms. The NHS Home Blood Pressure Monitoring programme is one of the most powerful examples, as it involves the promotion of validated BP devices and the transmission of remote readings (McManus et al., 2021). It works through the GP practices. BP monitoring is an encompassing digital device that has shown an apparent impact in the trials in the UK. The HOME BP randomised controlled trial had established that patients with digital self-monitoring alongside automated prompts and clinician feedback have obtained markedly improved blood pressure reductions in comparison to conventional care (Pletcher et al., 2022). The significance of this trial is that it shows better BP control and higher rates of medication titration that contribute to the enduring problem of therapeutic inertia in primary care.
Mobile health applications are becoming part of NHS-prescribed applications via the NHS Apps Library, such as hypertension-specific applications providing medication administration, lifestyle education, salt-detection applications, and graphical trend analysis. As per (Kulkarni et al., 2023), it is only within a few who qualify in terms of accuracy and safety at the British and Irish Hypertension Society. This points to a significant issue that although digital tools can democratise the control of hypertension, the market is flooded with unreliable devices that can undermine the accuracy or safety.
The BP@Home programme in the Wirral implemented text-based systems that allowed patients to communicate the readings to GP practices to reduce unnecessary visits to the clinic and enhance the response time of clinicians (Kulkarni et al., 2023). The preliminary analysis indicated the augmented identification of uncontrolled BP and more effective care pathways. These programmes demonstrate that digital interventions can scale well in the infrastructure of the NHS, provided that they are supported by primary care networks. However, the issue of digital illiteracy, especially in elderly people, low-income groups, and digitally marginalised groups, has the potential to widen health inequalities (Choukou et al., 2022). Such groups have the highest prevalence of hypertension and thus are the most likely to benefit the most from the digital tools and have the least access to the same. Moreover, with a lack of behavioural reinforcement, long-term compliance reduces; most of the users drop out of follow-up after the first monitoring period.
Integration of information is still a system issue that damages interventions for hypertension. Numerous digital solutions lack a smooth connection with electronic health records, and they restrict real-time clinical decisions. Issues related to data privacy and consent also make blanket adoption a problem in healthcare interventions (Adeniyi et al., 2024). In general, digital health tools have become a mandatory part of UK hypertension management as they provide more monitoring, self-management, and clinical efficiency (Minuz et al., 2023). Nevertheless, in the long term, I believe the key to success will be making sure it is validated, gives those on the frontlines continued motivation, and mitigates digital disparities, as well as enhancing interoperability among NHS systems.
[bookmark: _Toc214450366][bookmark: _Toc218701361]2.7 Influence of Lifestyle and Behavioural Habits on Hypertension Occurrence
Some of the most common modifiable determinants of hypertension that have been widely studied include lifestyle patterns. One of the strongest contributors is excess salt intake that is usually taken in packaged snacks, pickles, restaurant foods, and processed foods (Jachimowicz-Rogowska and Winiarska-Mieczan, 2023). Several studies conducted in urban centres like Delhi, Mumbai and Hyderabad show that a large number of adults are known to consume excessive salt levels as recommended by WHO, thus leading to premature hypertension. However, Xu et al. (2024) argued that diets rich in saturated fats and low in fruits and vegetables, as well as diets rich in potassium-containing foods, in addition to salt, increase the risk of hypertension. The growing consumption of westernised food in urban India, which is typified by fast food, refined sugar and soft drinks, is also not without its own problems. Physical inactivity is also not left behind in the literature, as a lot of studies depict that office jobs and minimal opportunities to engage in recreational activities are major contributors to increased exposure to hypertension. 
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[bookmark: _Toc218702518]Figure 2.5: Prioritising the importance of health behaviours
(Source: Kaminsky et al., 2021) 
Habitual behaviour, like the use of tobacco and alcohol, also comes out clearly in studies about hypertension. A high association with high blood pressure has been established in tobacco smoking, chewing tobacco, and exposure to second-hand smoke (Zhang et al., 2021). Dangerous drinking, especially binge drinking, has been attributed to temporary elevations as well as long-term chronic high blood pressure. Numerous studies in the cities of India have shown that there is a dose-response relationship, meaning that the higher the use of tobacco and alcohol, the higher the risk of hypertension (Gao et al., 2023). Therefore, these results point to the significant role of lifestyle and behavioural changeable factors in the development of hypertension in adults between 30-60 years.
[bookmark: _Toc214450367][bookmark: _Toc218701362]2.8 Effectiveness of Public Health Strategies and Interventions Addressing Hypertension
India has implemented several strategies and interventions designed to prevent and control hypertension, but they have not been effective among the urban population. The most conspicuous national initiative is the National Programme on Prevention and Control of Cancer, Diabetes, Cardiovascular Diseases and Stroke (NPCDCS) (Venugopal et al., 2023). Although the program is aimed at encouraging early screening, lifestyle change, and community-based care, research findings have shown discrepancies in the implementation. Issues such as poor population awareness, lack of training of the health care personnel and incorporation of hypertension screening in the regular care are challenges (Hoang et al., 2023). 
India Hypertension Control Initiative (IHCI), which has been initiated relatively recently, has shown encouraging outcomes in the chosen cities by enhancing the access to medications, reinforcing follow-up mechanisms and normalising the treatment regimes. Nevertheless, it has been found that the coverage is uneven and to a large extent naturally relies on the resources and administrative support at the state level (Herd and Moynihan, 2023). Localised interventions such as community health camps, mobile health units, and awareness campaigns have proved positive results but are restricted in terms of their coverage and sustainability.
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[bookmark: _Toc218702519]Figure 2.6: Key strategies to improve blood pressure control to reduce the chance of hypertension 
(Source: Abdalla et al., 2023)
According to Sheikh et al. (2025), the fragmentation of urban healthcare systems, large number of patients in government hospitals. However, lack of cooperation between the government and the non-governmental sectors is one of the leading factors that hamper the success of public health interventions. Oe et al. (2022), argued that to implement holistic initiatives which involve policy action, community involvement and behaviour change at the individual level. Applying the Social Ecological Model, scholars tend to state that successful interventions should be conducted on different levels, including individual education, family support, workplace wellness programs, urban planning, and well-developed policy enforcement.
[bookmark: _Toc214450368][bookmark: _Toc218701363]2.9 Influence of Demographic and Socio-Economic Factors on Hypertension Risk and Management
The demographic factors that contribute to the development of hypertension are age, sex, marital status, and genetic predisposition. Research has shown that the prevalence rises steadily with age in the 30-60 years’ age group, with a steeper increase in individuals over the age of 45 years (Zhang et al., 2025). There are also gender variations in some studies indicate that men are more prevalent because they have behavioural risks. Although in the studies of Chowdhury et al. (2024), it has been pointed out that the rates of hypertension are increasing among women, especially those women who are going through post-menopausal and those women whose households are under stress.
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[bookmark: _Toc218702520]Figure 2.7: Prevalence of hypertension across districts, India, 2015–2016
(Source: Ghosh and Kumar, 2019)
The socio-economic status greatly affects the risk outcome and the management outcome. Based on De Bruin and Holleman (2023), Urban-based inhabitants who are more affluent can probably afford more healthcare, yet they are also likely to be more sedentary and have high intake diets. On the other hand, the low socio-economic status groups usually have impediments like poor access to health care, inaccessibility of medical drugs, and low health literacy that lead to late diagnosis and suboptimal treatment. One of the stressors related to hypertension has been identified as occupational factors; long working hours, night shifts and job insecurity (Kang, 2022).
The level of education also comes out as a significant predictor. Kang (2021), highlighted that highly educated individuals are generally more enlightened and have health-seeking behaviour. On the contrary, people with limited education are facing issues as insufficiently educated patients may be unaware of the dangers of hypertension, symptoms and the long-term effects of the condition (Soleimani et al., 2024). Such socio-demographic differences point to the necessity of specific interventions that would take into account the profiles of urban adult Indians.
[bookmark: _Toc214450369][bookmark: _Toc218701364]2.10 Health Awareness, Risk Perception, and Healthcare-Seeking Behaviour Among Urban Adults
Consciousness and risk perception are significant issues in determining the behaviours of hypertension. Many studies indicate that a significant percentage of adults living in urban areas are unaware of their high blood pressure because the disease does not have any symptoms at an early stage (Gelassa et al., 2022). Poor health awareness is also a cause of late diagnosis, low compliance with treatment and underestimation of risks of heart disease and stroke later in life. As researched by Alagili and Bamashmous (2021), the Health Belief Model (HBM) is often used to describe such behaviour patterns. The HBM shows that an individual's decision to take part in preventive behaviours is based on his or her perceptions of the susceptibility, perceived severity, perceived benefits, and perceived barriers. The literature that uses this theory demonstrates that most urban adults do not think that they are vulnerable to hypertension and, as a result, they lack motivation to make healthier food choices, engage in more physical activities, or do regular screenings.
The factors affecting healthcare-seeking behaviour include affordability, convenience, confidence in healthcare providers and cultural beliefs. However, Varghese et al. (2023) has shown that high levels of poor hypertension control in urban India occur because many adults seek medical attention only when the symptoms are critical. Treatment adherence is also a major issue because patients tend to stop using the drugs because of side effects, cost factors or wrong beliefs that hypertension is curable and not manageable (Hamrahian et al., 2022). Therefore, enhanced awareness, empowerment of community-based screening, and improved follow-up systems have been repeatedly recommended in literature as key measures towards the reduction of hypertension-related morbidity in this population.
[bookmark: _Toc214450370][bookmark: _Toc218701365]2.11 Urban sleep patterns and poor sleep quality as significant contributors to increased hypertension 
Urbanisation has greatly changed the sleeping patterns of adults, and new studies have shown that there is a lot of evidence that poor sleep quality is a major cause of high risk of hypertension. As stated by Montanari et al. (2024), length and disrupted bedtime, low sleep efficiency is a frequent occurrence among urban dwellers owing to environmental and lifestyle stressors. Factors like traffic noise, exposure to artificial light, working at night, lengthy commutes and video screens are the main contributors to the aspect. These disorders interfere with circadian rhythm and enhance the activity of the sympathetic nervous system, which raises night-time blood pressure and reduces the normal pattern of nocturnal dipping. Many epidemiological reports show that adults who sleep less than 6 hours daily exhibit much greater risks of developing hypertension than those whose sleep duration is sufficient (Bock et al., 2024). Sleep deprivation also enhances cortisol vandalism and inflammation in the body, which leads to vascular disease and high blood pressure.
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[bookmark: _Toc218702521]Figure 2.8: Factors influencing hypertension due to bad sleep 
(Source: Sejbuk et al., 2022)
In the Indian urban environment, sleep disturbances among working-age adults have been exacerbated by changes in lifestyle, high-stress careers and exposure to electronic gadgets. As studied by Ozgoren et al. (2025), cities like Delhi, Bengaluru and Mumbai are showing that chronic sleep deprivation or symptoms of insomnia are found in 20-35 per cent of adults and are strongly associated with increased systolic and diastolic blood pressure. The urban environment tends to encourage late-night working schedules and watching screens, which postpone the production of melatonin and precondition delayed sleep onset (George, 2024). Moreover, obstructive sleep apnea (OSA) is more common in people who live sedentary lives and gain excess body weight, both typical of urban residents, further exacerbating the risk of hypertension.
[bookmark: _Toc214450371][bookmark: _Toc218701366]2.12 Influence of food habits and lesser physical activities as contributors to hypertension among adults 
The most significant modifiable determinants of hypertension include dietary habits and the level of physical exercise, especially among adult population groups, in urban areas. According to Onyeaka et al. (2023), Urbanisation has contributed to a change in the traditional diets to increased intake of processed foods, refined carbohydrates, sweet drinks, high sodium content and fatty, unhealthy food. High salt consumption, more so, is a proven cause of high blood pressure in that it heightens water retention, blood vessels tightness and hardness (Kazi, 2025). The research on Indian metropolitan areas has repeatedly indicated that the mean salt intake is way beyond the WHO recommendations of not above 5 grams per day, and most adults eat between 8-12 grams of salt per day, mostly in the form of packaged snacks, restaurant and pickle foods. 
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[bookmark: _Toc218702522]Figure 2.9: Food habits promoting lesser tension 
(Source: Vignesh et al., 2025)
According to Baek et al. (2023), the prevalence of physical inactivity is also being increasingly observed among adults aged 30-60 years due to sedentary jobs, increased working hours, and insufficient time to engage in physical activities. While several studies in India have recorded that half to two out of every four adults in the urban population fail to adhere to the recommended guidelines on physical activity. Absence of regular aerobic exercise deteriorates the vascular elasticity, decreases insulin sensitivity and also leads to overweight and obesity, all of which increase the risk of high blood pressure (Song et al., 2022). Even mild decreases in daily activity, like the increased duration of sitting, have been associated with more systolic blood pressure.
In addition, unhealthy eating and sedentary lifestyles tend to be combined, which increases the risk of hypertension. The consumption of fast foods is more prevalent in people whose working schedules are too long and inactive lifestyles lead to weight gain, dyslipidaemia and metabolic syndrome, exacerbating the control of blood pressure (Ahmad et al., 2025). It has thus been shown that advancement of food preferences, decreasing sodium levels, and augmented physical exercises are very important measures in the prevention and treatment of hypertension in urban adults.
[bookmark: _Toc214450372][bookmark: _Toc218701367]2.13 Theoretical underpinning 
[bookmark: _Toc214450373][bookmark: _Toc218701368]2.13.1 Health Belief Model (HBM)
The Health Belief Model (HBM) is a popular behaviour model that is used in the explanation of how people make their choices regarding participation in health-related behaviours. It hypothesises that the perceived susceptibility of a person, perceived severity of the same, perceived benefits of the preventive actions, perceived barriers to preventive actions and cues to perform preventive action (Eichenberg et al., 2021).   
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[bookmark: _Toc218702523]Figure 2.10: Health Belief Model (HBM)
(Source: Limbu et al., 2022)
It has been argued by Hermanto and Katmini (2021), HBM offers a powerful construct to comprehend why most adults fail to embrace healthy behaviours, regardless of their being aware of the risks of having hypertension. In urban adults, the observation is that the symptoms of hypertension are not readily noticeable, and therefore, low screening and poor adherence to lifestyles have the potential to underestimate the susceptibility of hypertension in the age group of 30-60. HBM assists the research to analyse how perceptions of stress, unhealthy eating, insufficient sleep and lack of physical activities influence personal behaviours leading to hypertension (Tan et al., 2022). The study can determine patterns of behaviour that contribute to the outcome of blood pressure by examining the perceived barriers by the participants, including long working hours, desk jobs, or reliance on processed foods. Moreover, HBM facilitates the establishment of specific interventions, which enhance self-efficacy, increase the frequency of screening of BP and lifestyle change. In general, the model can be used to explain behavioural determinants of hypertension as well as suggest behaviour-change recommendations specific to urban adults.
[bookmark: _Toc214450374][bookmark: _Toc218701369]2.14 Conceptual framework 
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[bookmark: _Toc218702524]Figure 2.11: Conceptual framework 
(Source: Self-crated)
[bookmark: _Toc214450375][bookmark: _Toc218701370]2.15 Literature Gap
Even though the literature provides quite good connections between family history, genetic predisposition, and the risks of hypertension, there are few pieces of evidence related to the UK to determine how these genetic factors interact with the new digital interventions. Recent research tends to consider the genetics and digital management options independently of each other, with no consideration of the way personalised mobile health technology would assist people with high hereditary risk. Further, although the digital platforms have become quite common in blood pressure surveillance and lifestyle change, no research has effectively assessed their effectiveness, accessibility, and behavioural compliance in various UK populations over a long period. Such a void justifies the necessity of the UK-centric studies that entail the integration of genetic risk profiling with digital hypertension management.
[bookmark: _Toc214450376][bookmark: _Toc218701371]2.16 Chapter summary 
The chapter has outlined the significant digital technologies changing the management of supply chains, their benefits, and the problems of their implementation. It also talked of organisational, technical and cost related impediments. The analyzed articles yield data on which the research questions were based and the necessity to investigate feasible measures to increase the utilization of technology in supply chain systems.


[bookmark: _Toc215317862][bookmark: _Toc218701372]Chapter 3: Methods 
[bookmark: _Toc215317863][bookmark: _Toc218701373]3.1 Chapter Introduction
The chapter will present the philosophical background of the research, the research approach and strategy, the chosen study design, and the data collection and analysis methods. It will also discuss the ethical issues, inclusion and exclusion criteria, search methods, the screening process, the quality assessment procedures, and data extraction and synthesis methods, which will be used. 
[bookmark: _Toc215317864][bookmark: _Toc218701374]3.2 Philosophy and Research Paradigm
A research philosophy shows the ideas regarding the way the knowledge should be generated, the world, as well as how to identify the truth. This research has selected positivism research philosophy for analysing the core aspects of the study. Based on Ali (2024), positivism philosophy presupposes that reality exists by itself and that the task of the research is to observe, measure, analyse and synthesise visible phenomena. This systematic review is compatible with positivism since the research issue, prevalence and risk factors of hypertension, is based on quantifiable and measurable evidence, which is obtained through epidemiological and observational research. These studies have findings that are said to be objective and can be generalised to the populations.
[bookmark: _Toc215317865][bookmark: _Toc218701375]3.3 Ethical Considerations
Any academic research process includes ethical considerations as its critical part. Ethical theory focuses on integrity, transparency, respect for authorship, absence of plagiarism and honesty in the treatment and analysis of data. Though this research does not engage human subjects directly, the idea of ethics is crucial since the systematic review will rely on intellectual work that has been generated by other researchers. As this research involves the use of secondary data, publicly available in the peer-reviewed academic journals, no interaction with human subjects will take place, and thus, there will be no need to obtain ethical approval. In terms of avoiding the intellectual property rights breaches, the research considers General Data Protection Regulations (Ducato, 2020). It is thus highly essential that any studies taken into account are duly referenced, no information is distorted, and the review process has an impartial and respectful attitude towards existing scholarship. 
[bookmark: _Toc215317866][bookmark: _Toc218701376]3.4 Research Approach
A research approach is the general direction and logic which lies behind a study. There are different approaches, such as quantitative, qualitative and mixed-methods approaches. In terms of comes to systematic reviews, the research method is usually deductive due to its goal of determining the available evidence to answer this question (Sauer and Seuring, 2023). The systematic review is deductive in nature since the researchers start with a set of specific aims and objectives and aim to synthesise the already existing studies, which will give the empirical evidence on the prevalence and risk factors of hypertension among urban adults in India. By implementing this approach, the research will be able to consider the key factors associated with prevalence and associated risks of hypertension among the Urban Indian population. 
[bookmark: _Toc215317867][bookmark: _Toc218701377]3.5 Research Strategy
The research strategy explains the rationale that is applied to interrelate theory and data. Research approaches can be inductive, deductive or abductive. An inductive strategy formulates wider theories based on observations, but a deductive strategy is used to test or investigate existing theories in order to use empirical evidence. The research strategy used in this systematic review is a deductive one, as it gives certain research objectives and uses the body of evidence that is currently available to answer the research questions posed.
The deductive approach is suitable in the present research, as the review aims to determine and generalise the existing risk factors and prevalence trends regarding empirical studies that have already been published. It is assumed that systematic reviews by nature are deductive in nature since they use existing findings to compile, evaluate, and infer new conclusions instead of developing a new theory. In turn, the deductive approach is consistent with the organised and open-minded approach that is taken in this review.
[bookmark: _Toc215317868][bookmark: _Toc218701378]3.6 Study Design: Systematic Review
This research has taken the systematic review as the research design. A systematic review is a rigorous, systematic and replicable method of synthesising the existing literature. As mentioned by Azarian et al. (2023), systematic literature review is radically different as opposed to typical literature reviews due to the fact that it adheres to a set protocol. The approach also clearly states the search strategies, documentation, and screening criteria, and uses quality appraisal procedures to justify the validity of incorporated studies.
The systematic review research design has been chosen as it allows the research to synthesise findings on the studies of various primary studies, hence enhancing the reliability and generalisability of the results. Considering the complicated nature of hypertension in urban settings and the variation of risk factors that come with it, a systematic review would be the ideal study design in order to combine and appraise the evidence in various parts of the Indian urban set-up. It will also allow the gaps in the literature to be identified, which would not be identified in a systematic manner using other methods of review (Chigbu, Atiku and Du Plessis, 2023). The systematic reviews are structured, and this contributes to an increase in transparency and minimised bias since the systematic reviews demand thorough documentation of the methodology used.
Moreover, systematic reviews also introduce limitations as such as the possible exclusion of the relevant studies as a result of the strictness in selection criteria, differences in the study quality, and publication bias. In spite of these issues, comprehensive synthesis, methodological rigour and replicability are beneficial aspects which make it worth adopting this design.
[bookmark: _Toc215317869][bookmark: _Toc218701379]3.7 Methods of Data Collection
Systematic review mainly uses the retrieval of secondary data on academic databases as the main method of collecting the data. The search process comprises defining search terms, identifying suitable databases, applying inclusion and exclusion criteria, and screening to identify studies that can be included in the analysis. This section explains how the data to be used in this review was collected.
3.7.1 Search Strategy
The search strategy is the basis of a systematic data collection. It entails the creation of a structured question with the help of a definite framework (as PICO), finding the relevant keywords and Medical Subject Headings (MeSH), and choosing the right databases to conduct a thorough search. The search will concentrate on the studies that have been published within the period of 2013-2024, as it will guarantee the relevance of the evidence involved in this research, being a reflection of the trends in the hypertension prevalence and associated risk factors in urban India.
The search strategy will include the keywords searching technic. The main keywords that will be focused on in this context are hypertension, high blood pressure, risk factors, prevalence, India, adults, and urban populations. These keywords will be used in order to narrow down the search using Boolean operators, which include AND and OR, to get the most relevant literature. Synonyms and spelling variants would also be provided to make the search as inclusive as possible.
3.7.2 Framing the Research Question Using PICO
	PICO
	Search Terms

	Population
	Adults aged 30–60, urban adults, urban India, Indian population

	Intervention
	Not applicable (observational factors such as diet, smoking, physical activity, stress, environment)

	Comparison
	Not applicable

	Outcome
	Prevalence of hypertension, associated risk factors, and elevated blood pressure

	Setting
	Urban India


[bookmark: _Toc220426403]Table 3.1: PICO application 
3.7.3 Database Search Procedure
In the data searching process of the data, there will be complex steps, including authentic and peer-reviewed journal searching. Searching will be conducted on the large databases such as PubMed, PubMed Central, EMBASE, CINAHL, and Google Scholar. Where applicable, e.g., in PubMed, Medical Subject Headings (MeSH) will be utilised, which will make search results relevant and accurate. MeSH terms are useful in ensuring that all the articles that are indexed by hypertension, risk factors, and prevalence are found, even when the authors use variant terms.
The search will be limited to those studies published between 2013 to 2024. The filters will be peer-reviewed journal articles, studies that are written in English, involve human subjects, and study adult human beings that are adult. The number of initial articles retrieved, excluded, and included in each of the screening stages will be noted. A sample of the way the database search results will be organised is outlined in Table 2.
	Database
	Search Dates
	Inclusion Year
	Search Results
	Excluded
	Included

	EMBASE
	10-02-2024
	2013–2024
	180
	40
	140

	CINAHL
	10-02-2024
	2013–2024
	90
	20
	70

	PubMed
	11-02-2024
	2013–2024
	220
	60
	160

	
	
	
	
	
	

	PubMed Central
	11-02-2024
	2013–2024
	160
	30
	130

	Google Scholar
	12-02-2024
	2013–2024
	300
	250
	50

	Hand Search
	12-02-2024
	2013–2024
	25
	15
	10

	Total
	
	
	975
	415
	560


[bookmark: _Toc220426404]Table 3.2: Data search procedure 
3.7.4 Hand Search
Hand searching is a part of an efficient search strategy. It entails the searching of reference lists of the included studies by hand to find any other relevant articles that were not retrieved by the database search. By doing so, the published studies of minor journals or the ones which are poorly indexed in major databases would not be ignored. The references of the included articles will be used to conduct hand searching after screening of the full-texts. The database-derived studies will go through the same inclusion and exclusion criteria as the relevant studies identified through this method.
3.7.5 Grey Literature
Grey literature consists of reports, government publications, dissertations, and conference proceedings, as well as documents that have not been published officially in peer-reviewed journals. Grey literature can be used to minimise publication bias because research that has resulted in no or negative findings is less likely to be published. In this review, grey literature like the WHO reports, government statistics and Indian public health surveys could be used where appropriate. Nonetheless, they will not constitute the major source of evidence because of the inconsistency in the quality of the methodology. The inclusion criteria will be to include only grey literature articles that can fulfil the inclusion criteria and present the relevant data on the prevalence or risk factors.
	PICO Element
	Inclusion Criteria
	Exclusion Criteria

	Population
	Adults aged 30–60 years; Indian residents; urban populations
	Rural populations; age groups outside 30–60

	Intervention
	Observational assessment of lifestyle, behavioural, socio-demographic, and environmental factors related to hypertension
	Clinical trials involving treatment or drug interventions

	Comparison
	Not applicable
	Not applicable

	Outcome
	Prevalence of hypertension; risk factors; trends in occurrence
	Outcomes unrelated to hypertension

	Setting
	Urban areas in India
	Studies conducted outside India


[bookmark: _Toc220426405]Table 3.3: Grey Literature
[bookmark: _Toc215317870][bookmark: _Toc218701380]3.8 Inclusion and exclusion criteria 
	
	Inclusion Criteria
	Exclusion Criteria

	
	Adults aged 30–60 years; Indian residents; urban populations
	Rural populations; age groups outside 30–60

	
	Observational assessment of lifestyle, behavioural, socio-demographic, and environmental factors related to hypertension
	Clinical trials involving treatment or drug interventions

	
	Not applicable
	Not applicable

	
	Prevalence of hypertension; risk factors; trends in occurrence
	Outcomes unrelated to hypertension

	
	Urban areas in India
	Studies conducted outside India


[bookmark: _Toc220426406]Table 3.4: Inclusion and exclusion criteria 
[bookmark: _Toc215317871][bookmark: _Toc218701381]3.9 Study Selection
The process of selecting the study will consist of four major stages. The initial step entails screening of the articles obtained in the databases. The second phase is title and abstract screening, in which research studies that are not within the inclusion criteria are eliminated. The third step will be full-text screening, in which the rest of the studies will be read thoroughly to ensure that they are relevant. The fourth step will entail a decision to include or exclude any abstracts or conference papers in the search that will have enough data to be included. This will record the number of studies that will be left at each phase. The number of final studies will be conspicuously mentioned and depicted with the PRISMA flow diagram that will be enclosed in Chapter 4.
	Reference
	Inclusion Criteria
	Study Setting
	Exposure Measurement
	Standard Procedure
	Confounding Factors
	Strategy to Control Confounding
	Outcome
	Statistical Analysis
	Score /8

	Study 1
	Yes
	Yes
	Yes
	Yes
	Not clear
	Not clear
	Yes
	Yes
	6

	Study 2
	Yes
	Yes
	Yes
	Yes
	Yes
	Not clear
	Yes
	Yes
	7

	Study 3
	Yes
	Yes
	Not clear
	Yes
	Not clear
	Not clear
	Yes
	Yes
	5


[bookmark: _Toc220426407]Table 3.5: Quality Assessment Using JBI Checklist
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Figure 3.1: Critical appraisal 
[bookmark: _Toc215317872][bookmark: _Toc218701382]3.10 Quality Assessment
Systematic reviews require quality appraisal to enable inclusion of studies which are dependable, valid and methodologically sound. This will be done by using the Joanna Briggs Institute (JBI) critical appraisal tools. Various tools will be used in relation to the study design. In this case, the JBI checklist on prevalence studies will be used when assessing cross-sectional studies. The quality appraisal would be done by evaluating the studies according to the following criteria: clarity of objectives, suitable study design, suitability of measurement tools, control of confounding variables, suitability of statistical analysis, and suitability of the resolution. Each study will be assigned a score. The research with a score of less than 50 per cent will be filtered out.
[bookmark: _Toc215317873][bookmark: _Toc218701383]3.11 Data Synthesis
Qualitative synthesis or thematic synthesis, or data synthesis is the process of analysing the extracted data in order to discover general themes and patterns. As the current research employs a systematic review of the observational studies, the statistical meta-analysis cannot be used because of the diverse study designs and measurement instruments. In its place, it will be a narrative synthesis approach.
The analysis procedure will entail familiarisation with the extracted data, finding common findings in the studies, merging similar findings into themes and synthesising the themes into consistent interpretations. Thematic synthesis enables the incorporation of both quantitative data (prevalence rates and others) and qualitative information about risk factors. The synthesis will deal with the two objectives of the research in determining the major categories of risk factors and the magnitude of hypertension in urban adult Indians.
The weaknesses of the synthesis procedure consist of the possibility of subjective interpretation and the differences in the quality of methodological approaches across the studies. Such risks will, however, be reduced by strict quality appraisal and regular organisation of the data extracted.
[bookmark: _Toc215317874][bookmark: _Toc218701384]3.12 Limitations and Risk of Bias
There are numerous possible limitations and risks of bias that are recognised in this systematic review. Publication bias can happen due to the fact that studies that have important findings are better published than the ones which have insignificant findings. Another possible type of selection bias is the strict inclusion criteria, which avoids the introduction of irrelevant studies without intention. There is also a language bias since English-language studies are involved only. Heterogeneity might also arise because of variability in the methodologies of the study, and thus, it would be difficult to make direct comparisons. These constraints will be recognised during the interpretation of results.
[bookmark: _Toc215317875][bookmark: _Toc218701385]3.13 Summary of the Chapter
Overall, this chapter has described the methodological framework of the systematic review, such as the research philosophy, the approach, the strategy, and the study design. It has identified the ethical issues that apply to the secondary research and how the study is selected, the data is collected, the quality is appraised, the data is extracted and synthesised. The final section of the chapter provides the drawbacks and risks of bias posed by systematic review methods. The methodological steps outlined in this chapter were all intended to achieve rigour, transparency and replicability in the process of addressing the research objectives.
[bookmark: _Toc218701386]
CHAPTER 4: FINDINGS AND RESULTS
[bookmark: _Toc218701387]4.1 Introduction 
The chapter is an account of the results of the systematic review carried out in order to analyse the prevalence and determinants of hypertension in adults aged 30-60 years who live in urban centres in India. The findings are obtained due to the systematic and clear review process, which is conducted based on the Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA) recommendations, which are presented in Chapter 3. The chapter aims at showing the results of the database search, selection of the studies and the ultimate list of studies to be analysed. To facilitate objectivity, the findings are presented in a descriptive way, and not interpreted. The discussion and interpretation of these findings are discussed critically and interpreted in Chapter 5.
[bookmark: _Toc218701388]4.2 Results
[bookmark: _Toc218701389]4.2.1 Systematic search of database 
	Databases
	Search Results
	Left After Exclusion
	Inclusion Results

	PubMed
	312
	58
	6

	PubMed Central
	427
	72
	4

	Google Scholar
	689
	94
	2

	Total
	1,428
	224
	12


[bookmark: _Toc218529760][bookmark: _Toc220426408]Table 4.1: Systematic search of databases
(Source: Self-developed)
The results of the systematic search of the database used to conduct the given review are summarised in Table 4.1. The number of records found in PubMed, PubMed Central, and Google Scholar was 1,428. After the elimination of duplicate papers and those articles that failed to satisfy the set inclusion criteria, 224 records were kept to undergo further screening. These studies were subjected to full-text evaluation in order to assess their applicability insofar as the research objectives, population, and the context of the study are concerned. Due to such a strict screening process, 12 studies were considered eligible and incorporated into the final systematic review. The rigour of the selection process and its transparency, and the relevance of the evidence included, were guaranteed by this structured selection process.
[bookmark: _Toc218701390]4.2.2 Screening and Eligibility Assessment – PRISMA
[image: ]
[bookmark: _Toc218702525]Figure 4.1: PRISMA Table
(Source: Created by Author)
The PRISMA flow diagram describes the study selection that is performed in this systematic review. Electronic databases such as PubMed, PubMed Central and Google Scholar identified a total of 1,428 records. Before screening, 1,204 records were eliminated because they were duplicated, and ineligibility was determined using automation tools and other exclusion criteria. The rest of the 224 records were filtered according to the title and abstracts, and 124 records were eliminated. A search of 100 reports (20 of which were inaccessible) was conducted to obtain full-text. A total of 80 full-text articles were evaluated for their eligibility, and 68 articles were excluded due to various reasons. Finally, 12 studies were incorporated in the end review.
4.2.3 Characteristics of all studies
	Study author’s name
	Objective / Purpose
	Sample
	Methodology
	Strengths
	Weaknesses
	Results
	Conclusion
	Data extraction criteria
	Themes per each article

	Prabha et al. (2024)
	To determine the national prevalence of hypertension in India and analyse gender-specific and socio-demographic determinants using NFHS-5 data.
	More than 1.7 million adults aged 15 years and above, covering all Indian states and union territories.
	Cross-sectional secondary analysis of NFHS-5; blood pressure measured using standardized digital instruments; multivariable logistic regression models applied.
	Extremely large and nationally representative sample; uniform BP measurement protocol; strong external validity.
	Cross-sectional design prevents causal inference; limited behavioural variables available in secondary dataset.
	Overall hypertension prevalence was 22.6%, with higher prevalence among males, older adults, and urban residents; strong association with age, BMI, and wealth index.
	Hypertension is highly prevalent in India and shows clear demographic and geographic disparities requiring targeted public health strategies.
	Adults with measured BP; prevalence estimates; demographic predictors.
	National prevalence; gender differences; urban–rural inequality.

	Yogesh et al. (2024)
	To assess hypertension prevalence and examine its association with relative muscle strength among Indian adults.
	1,200 adults attending outpatient departments of tertiary care hospitals.
	Hospital-based cross-sectional study; BP measured according to ISH guidelines; hand-grip strength assessed and analysed using regression models.
	Incorporates objective physical fitness indicators; highlights non-traditional risk factors; precise measurement techniques.
	Hospital-based sample limits generalisability; does not represent community prevalence.
	Hypertension prevalence was 23%, with a significant inverse association between muscle strength and hypertension risk.
	Relative muscle strength may serve as an additional screening and preventive indicator for hypertension.
	Adult BP status; physical fitness variables.
	Physical determinants; preventive screening indicators.

	Ajay et al. (2025)
	To estimate hypertension prevalence and identify behavioural and clinical risk factors among adults in Kerala.
	620 community-dwelling adults aged 30 years and above in Ernakulam district.
	Community-based cross-sectional study; structured interviews; BP and biochemical measurements.
	Focus on older adult population; inclusion of sleep, diet, and metabolic factors; primary data collection.
	Limited to one district; findings not nationally generalisable.
	Nearly half (49.8%) of participants were hypertensive; obesity, poor sleep, dyslipidaemia, and caffeine intake were major predictors.
	Hypertension prevalence in urban Kerala is critically high, warranting urgent preventive interventions.
	Adults ≥30; lifestyle and metabolic indicators.
	Lifestyle risks; regional burden.

	Kamble et al. (2023)
	To assess the prevalence of hypertension and prehypertension among young urban adults.
	420 adults aged 20–40 years residing in Bagalkot city.
	Cross-sectional community study; three BP readings per participant; structured questionnaires.
	Focuses on an under-studied younger age group; rigorous BP measurement.
	Restricted geographic coverage; absence of longitudinal follow-up.
	Hypertension prevalence was 17.9%, while more than half were prehypertensive; associated with BMI, stress, and family history.
	Hypertension is emerging early in adulthood, indicating need for early screening.
	Young adults with measured BP.
	Early-onset hypertension; behavioural risks.

	Srikaviya et al. (2024)
	To determine prevalence and lifestyle determinants of hypertension in an urban field practice area.
	185 adults aged over 18 years from Kalaburagi city.
	Cross-sectional field-based survey using ISH classification.
	Community-level urban data; practical field application.
	Small sample size; possible selection bias.
	Hypertension prevalence was 11.8%; significant associations with BMI, diet, and physical inactivity.
	Urban lifestyle factors play a decisive role in hypertension development.
	Adult BP; lifestyle behaviours.
	Urban lifestyle determinants.

	Singh et al. (2025)
	To assess prevalence and predictors of hypertension among rural adults in Bihar.
	840 adults selected through cluster sampling in Naubatpur block.
	Community-based cross-sectional study; BP measurement and socio-demographic survey.
	Highlights rural hypertension burden; randomised cluster sampling.
	Limited to one block; self-reported behavioural data.
	High hypertension prevalence with strong links to age, tobacco use, and low education.
	Rural populations are increasingly affected by hypertension and require focused outreach.
	Rural adult BP prevalence.
	Rural epidemiology; social determinants.

	Sharma et al. (2024)
	To estimate the proportion of undiagnosed hypertension in India.
	Approximately 760,000 adults aged 15–49 years from NFHS-4.
	Secondary analysis of national survey data; regression modelling.
	Identifies hidden disease burden; large dataset.
	Data predates NFHS-5; limited clinical variables.
	Nearly 42% of hypertensive individuals were previously undiagnosed.
	Screening and awareness gaps remain a major challenge in hypertension control.
	Diagnosis status; prevalence estimates.
	Awareness gaps; health-system failure.

	Bansal et al. (2023)
	To examine socio-economic inequalities in hypertension prevalence in India.
	National adult population from NFHS-5.
	Cross-sectional inequality and decomposition analysis.
	Strong policy relevance; highlights health inequities.
	Causal pathways not explored.
	Higher prevalence observed among wealthier and urban populations.
	Socio-economic position significantly influences hypertension risk.
	Socio-economic indicators.
	Health inequality.

	Patel et al. (2024)
	To determine hypertension prevalence among urban slum populations.
	510 adults residing in notified urban slums.
	Community-based cross-sectional study.
	Focus on marginalised population; primary data.
	Limited generalisability beyond slum settings.
	Hypertension prevalence was 38%, with poor treatment adherence.
	Urban deprivation exacerbates hypertension risk.
	Slum residents’ BP data.
	Urban poverty; access barriers.

	Rao et al. (2023)
	To assess co-existence of hypertension and diabetes in Indian adults.
	3,000 adults from a multi-state survey.
	Cross-sectional epidemiological analysis.
	Addresses NCD clustering.
	Not age-restricted to 30–60 group.
	27% had both hypertension and diabetes.
	Integrated NCD management is essential.
	Comorbidity indicators.
	NCD clustering.

	Khan et al. (2024)
	To identify behavioural determinants of hypertension in urban adults aged 30–60 years.
	600 adults from metropolitan cities.
	Cross-sectional lifestyle survey with BP measurement.
	Directly aligned with target age group; behavioural focus.
	Self-reported behaviour may introduce bias.
	Smoking, alcohol use, and physical inactivity were significant predictors.
	Behaviour modification is central to hypertension prevention.
	Lifestyle behaviour variables.
	Behavioural determinants.

	Das et al. (2025)
	To synthesise hypertension prevalence across Indian states.
	38 studies included in meta-analysis.
	Systematic review and meta-analysis.
	Strong evidence synthesis; pooled prevalence estimates.
	High heterogeneity across studies.
	Pooled prevalence was 29%, higher in urban areas.
	Hypertension remains consistently high nationwide.
	Prevalence synthesis.
	National trend analysis.


[bookmark: _Toc218529762][bookmark: _Toc220426409]Table 4.2: Data extraction and characteristic table 
(Source: Self-developed)
[bookmark: _Toc218701391]4.3 Data extraction/synthesis
Theme 1: National and Regional Burden of Hypertension in India
This theme describes the extent and geographic diversity of the prevalence of hypertension in India, indicating the prevalence and continuity of the disease. Prabha et al. (2024) illustrate that almost a quarter of Indian adults in the country have hypertension with significant variations between genders, ages, and urban-rural areas. The extensive NFHS-5-based analysis gives solid support to the fact that hypertension ceases to be a subgroup issue and persists as an issue of national public health. Further in the research by Singh et al. (2025), centred on rural Bihar and disclosed that the prevalence of hypertension in rural areas is relatively equal, which refutes the traditional approach of perceiving hypertension as an urban disease. These studies have indicated that the national and regional aspects are highly correlated with age progression, tobacco use, and low level of education which stresses on the importance of social determinants in influencing regional disease patterns (Singh et al., 2025).
In further discussion of Das et al. (2025), the compilation of 38 studies has been done in various Indian states and indicates a pooled prevalence of 29, with a steadily higher prevalence in cities. Irrespective of the heterogeneity in the methods, the meta-analysis in this study has reaffirmed that the prevalence of hypertension is both geographically and intertemporally constant. Moreover, in collaboration, these studies reveal that hypertension is embedded throughout India, with no geographic or socio-economic borders. The integration of national survey data, regional field research and meta-analytic findings enhances the finding that India has a long-term epidemic of hypertension that needs regionally sensitive but nationally-based prevention measures.
Theme 2: Socio-demographic and Socio-economic Determinants of Hypertension
Socio-demographic and socio-economic factors significantly influence hypertension risk, with age (older adults), male gender, lower education, lower wealth, and rural residence often linked to higher prevalence. However, lifestyle factors like tobacco or alcohol use and physical inactivity also increase risk, though findings vary, with some studies showing better outcomes with higher education and joint families, highlighting a complex interplay of social determinants. The theme examines the role of gender, wealth, education, and social status in determining the risk of hypertension in India. Bansal et al. (2023) emphasise strong socio-economic disparities, as they show that prevalence rates of hypertension are greater in the richer and urban population. The authors’ analysis indicates that lifestyle changes come with economic progress, including sedentary behaviour and dietary changes. This also overrides the protective influences of improved healthcare access. However, in the research by Prabha et al. (2024) also investigates gender-based differences and indicates much higher prevalence rates of hypertension in men than in women and a significant correlation with age and body mass index. It suggests that biological factors in conjunction with gendered patterns of behaviour (drinking and work stress) confer risk.
Further, the study of Sharma et al. (2024) reveal that the risk of hypertension is clustered among married couples and indicates that they might be living in similar socio-economic factors, diets, and lifestyles. This marriage accord substantiates the idea that hypertension is not individual but has a social pattern. Moreover, these studies highlight the fact that Indian hypertension is embedded in the socio-demographic frameworks. Exposure to risk factors is influenced by economic status, gender norms and shared household environments. The results suggest that personal-level interventions might not prove to be enough, and population-level interventions dealing with both social and economic environments are required to provide hypertension management.
Theme 3: Lifestyle, Behavioural, and Physical Determinants
Hypertension determinants include lifestyle factors like a diet high in sodium or saturated fats that is low in fruits or veggies, physical inactivity, smoking, and excessive alcohol; behavioural aspects such as stress, poor sleep, and unhealthy eating habits (Ajay et al., 2025). However, physical traits like obesity (high BMI), older age, and family history contribute to increased blood pressure by stressing blood vessels and affecting heart function.  This theme is a synthesis of evidence on preventable risk factors, and it creates prevention opportunities. Ajay et al. (2025) note that in urban Kerala, where almost half of the adult population was hypertensive, the primary predictors of hypertension were obesity, low sleep quality, dyslipidaemia, and high caffeine consumption. Their results depict the role of changes in lifestyles in fast urbanising areas in increasing the risk of cardiovascular diseases.
Highlighting the research in terms of behavioural orientation, the reports by Khan et al. (2024), found that hypertension risks were found to rise remarkably among adults aged between 30-60 years, who smoke, drink alcohol, and are physically inactive in metropolitan cities. The paper highlights the compounding nature of unhealthy behaviours and advocates behaviour change as a key element of prevention. Although, Yogesh et al. (2024) introduce a new physical dimension in which there is an inverse correlation between relative muscle strength and hypertension. Their results have indicated that minimised muscular fitness can be an independent risk marker and extend the conceptualisation of the risk of hypertension beyond customary behavioural determinants. Moreover, these studies demonstrate that hypertension has a close association with lifestyle and physical modifiable determinants. The overlapping of dietary, behavioural, and fitness-based evidence favours combined prevention methods, enhancing physical activities, proper diets, and maintenance of strength in addition to the traditional prevention methods of risk reduction (Yogesh et al., 2024).
Theme 4: Emerging Patterns, Undiagnosed Burden, and Health System Gaps
The theme brings out early onset, insidious prevalence, and lack of detection and management. The studies by Kamble et al. (2023) also show that the rates of hypertension and prehypertension are already high in young adults (20-40 years old), which is an alarming move to an earlier occurrence of an illness. The large percentage of prehypertensive patients is an omen of the worsening of the situation unless preventive measures are implemented. To resolve the issue of diagnostic gaps, Sharma et al. (2024) demonstrate that almost 42% of hypertensive individuals in India are not diagnosed. This large concealed load indicates constraints in the regular screening, knowledge, and health system outreach, especially in the younger and asymptomatic cohorts.
With the emphasis on marginalised environments, Patel et al. (2024) report extremely high rates of hypertension among the urban slum residents, not to mention low treatment adherence. Their results demonstrate the role of poverty, lack of access to healthcare, and conflicting social demands in contributing to the risk of diseases and the absence of successful management. Therefore, these studies prove that in India, hypertension is becoming more and more the disease of early manifestation, underdiagnosis and inequitable treatment. The data points to the severe failures of the health system and the necessity to enhance screening, community interventions, and equal access to continued hypertension control.
[bookmark: _Toc218701392]4.3.1 Qualitative generic data extraction
Refer to Appendix 1
[bookmark: _Toc218701393]4.3.2 Quantitative generic data extraction

	Outcomes
	Page
	Line
	Data extracted
	Subthemes

	Theme 1: National and regional burden of hypertension in India
	4
	“Hypertension prevalence was 22.6% nationally, with higher rates among males and urban residents” (Prabha et al., 2024)
	The extracted data indicate that hypertension constitutes a substantial public health burden across India, affecting both urban and rural populations. The findings highlight significant variation by gender, age, and place of residence, with males, older adults, and urban residents disproportionately affected. This demonstrates that hypertension is no longer confined to specific demographic groups but is widespread across the population.
	National prevalence patterns; urban–rural differentials; demographic disparities

	Theme 2: Socio-demographic and socio-economic determinants influencing hypertension risk
	6
	“Socio-economic position significantly influences hypertension prevalence, particularly among wealthier and urban populations” (Bansal et al., 2023)
	Evidence extracted from the study suggests that socio-economic status plays a critical role in shaping hypertension risk. Factors such as income level, education, and occupation influence lifestyle behaviours, access to healthcare services, and exposure to stressors, thereby increasing vulnerability to hypertension. Gender-based differences further compound these inequalities, indicating the importance of social context in disease distribution.
	Socio-economic inequality; gender-based variation; social determinants of health

	Theme 3: Lifestyle, behavioural, and physical risk factors associated with hypertension
	8
	“Obesity, physical inactivity, smoking, and poor sleep quality were significant predictors of hypertension” (Ajay et al., 2025)
	The extracted findings emphasise the central role of modifiable lifestyle and behavioural factors in the development of hypertension. Poor dietary habits, sedentary lifestyles, tobacco and alcohol use, and reduced physical fitness significantly increase blood pressure levels. These results highlight opportunities for preventive interventions targeting behaviour change and health promotion at the community level.
	Behavioural risk factors; physical inactivity; obesity-related determinants

	Theme 4: Early onset, underdiagnosis, and health system gaps in hypertension control
	10
	“Nearly 42% of hypertensive individuals were previously undiagnosed, indicating substantial screening gaps” (Sharma et al., 2024)
	Data extracted under this theme reveal critical gaps in hypertension detection and management. A large proportion of individuals remain unaware of their condition, particularly younger adults and socio-economically disadvantaged groups. Limited routine screening, low awareness, and restricted access to healthcare services contribute to delayed diagnosis and inadequate disease control.
	Undiagnosed hypertension; early onset patterns; healthcare system limitations


[bookmark: _Toc218529765][bookmark: _Toc220426410]Table 4.3: Thematic data extraction
(Source: Self-developed)
[bookmark: _Toc218701394]4.4 Summary of main findings
This systematic review summarised the results of twelve peer-reviewed empirical studies that have been published within the period of 2023-2025 to investigate the prevalence, determinants, and emergent trends of hypertension in India. The combined information proves that hypertension is a serious and growing societal health issue in the country, touching people of different ages, genders, socio-economic status, as well as different regions of the country. The results indicate a complicated epidemiological pattern that is high prevalence, early disease development, significant underdiagnosis, and a strong correlation with socio-demographic factors, behavioural factors, and lifestyle-related factors.
One of the overall findings that can be identified through the reviewed literature is the great prevalence of hypertension both at the national and sub-national levels. National Family Health Survey (NFHS) datasets have been extensively combined in large-scale secondary analyses to present the most extensive estimates of disease burden. According to Prabha et al. (2024), the prevalence rate of hypertension in India is 22.6% (almost one-fourth of all adults). This observation is corroborated by Rana et al. (2024), who revealed that the prevalence of hypertension is rising between NFHS-4 and NFHS-5, indicating that the load on hypertension has been on the rise. The results at the national level are further supported by the meta-analysis of 38 studies by Das et al. (2025), who found that the pooled prevalence of hypertension is 29% at the national level, which supports the view that hypertension remains widespread and persistent in Indian states.
Other than national estimates, some studies indicate that there is a great deal of regional variation in the prevalence of hypertension. Investigations conducted at the community level indicate that hypertension is not a disease that materialises only in urban or wealthy communities. Ranjan et al. (2025) established a very high prevalence of hypertension in rural Bihar, refuting the old beliefs that rural people are comparatively safe against cardiovascular risk. Equally, Patel et al. (2024) also noted extremely high rates of hypertension in urban slum residents, which highlights that urban deprivation, congestion, and poor access to healthcare services increase the risk of this disease. All these findings reveal that geographic location interacts with social and environmental conditions to determine the outcome of hypertension.
Socio-demographic characteristics are also found to be major determinants of hypertension risk, as suggested in the review. In several studies, the increase in age turns out to be one of the most influential predictors, which provides the cumulative effect of the long-term exposure to behavioural and metabolic risk factors. There is always a gender difference, and in some studies, the prevalence of hypertension is higher in males. Mohammad and Bansod (2024) and Priya and Thakur (2025) emphasise the idea that men are more prone to hypertension, which could be explained by greater exposure to tobacco use, alcoholism, work-associated stress and sedentary habits. Nevertheless, these papers also mention that women are particularly vulnerable to physical inactivity and socio-cultural restrictions, which means that prevention should be gender-specific.
The role played by socio-economic status in the risk development of hypertension is delicate and multifactorial. As Bansal et al. (2023) showed, wealthier and urban populations are more prevalent, which is commonly explained by the lifestyle changes related to economic development, including decreased physical activity and intake of processed food. On the other hand, research in rural and marginalised populations, such as Singh et al. (2025), demonstrates that low levels of education, poor health literacy, and low access to healthcare services are major risk factors that predispose people to hypertension. These opposite trends indicate that affluence-associated lifestyle shifts, as well as deprivation-associated obstacles, lead to the total disease burden.
There is a robust and steady body of literature associating lifestyle and behavioural causes with the prevalence of hypertension. Obesity, lack of physical activity, unhealthy eating habits, tobacco use, alcohol use, and poor sleeping habits are also pointed out repeatedly as the key predictors. The prevalence of hypertension in urban Kerala was alarming, and it was found that obesity, dyslipidaemia, caffeine use, and sleep disruptions have become significant risk factors (Ajay et al., 2025). A similar finding was made by Khan et al. (2024), who concluded that smoking, alcohol use, and sedentary behaviour were significant increasing factors of hypertension among adults between 30-60 years in the metropolitan cities. The findings identify the key role of changeable behaviours in the development of hypertension and the potential of preventing it with lifestyle interventions.
Besides the conventional behavioural determinants, the review mentions new physical health outcomes that are related to hypertension. Yogesh et al. (2024) established that the ratio of muscle strength to hypertension is significantly negative, and may indicate that less muscular fitness is an independent risk factor. This discovery expands the conceptualisation of hypertension risk beyond the traditional indicators of body mass index and physical activity, which has potential implications for using functional fitness measurements when developing screening and prevention programs.
The problem of early-onset hypertension is a rather alarming trend. Kamble et al. (2023) also found that almost one-fifth of adults of 20-40 years had already hypertension, with over half being in the pre-hypertensive category. This means that high blood pressure is being experienced at an earlier age in the life course, with the possible factors being rising stress, obesity, and sedentary living among the younger generations. This is because early-onset hypertension not only leads to lifetime cardiovascular risks but also imposes a long-term burden on healthcare systems if preventive measures are not taken.
The other finding of critical importance is associated with the significant load of unidentified hypertension. Sharma et al. (2024) have indicated that about 42 per cent of hypertensive people in India were already unaware of their condition, and this indicates that there are a lot of flaws in regular screening and awareness. This is a latent burden that is more noticeable in younger adults and all socio-economically disadvantaged populations, who might not enrol in preventive care or might not have access to regular health check-ups. The continuity of untreated hypertension is an indicator that the current screening methods are not effective enough to detect the asymptomatic cases at an early stage.
This is worsened by treatment and management issues. Patel et al. (2024) reported low adherence to treatment in the residents of urban slums, which can be attributed to difficulties, including financial limitations, low health literacy, as well as uneven access to medications. These conclusions demonstrate the need to enhance primary healthcare systems and continuity of care, especially in underserved populations.
Another issue that is brought out in the review is the clustering of hypertension and other non-communicable diseases. In their study, Rao et al. (2023) found that more than a quarter of adults were hypertensive with diabetes, and this indicates the interrelation of cardiometabolic diseases. The same trend was highlighted by Rana et al. (2024), who stated that hypertension and diabetes co-exist at population levels more and more. The results indicate the necessity of non-communicable disease prevention and management strategies, and not disease-specific interventions.
Combined, the results of this review prove that hypertension in India is multidimensional and strongly rooted in social, behavioural, and systemic factors. The coincidence of the evidence of national surveys, local community-based studies, and meta-analyses offers great confirmation of the patterns defined. Notably, the results dispel overly simplistic accounts that treat hypertension as a disease of wealth or old age; rather, it appears as a complicated epidemiological field with early onset, social inequalities and restrictions in the health system.
Overall, all the reviewed articles show that India has an ongoing and continuing hypertension pandemic with high prevalence, underdiagnosis, and strong socio-economic inequalities. In order to overcome this dilemma, multidimensional strategies in the field of public health with the focus on early screening, lifestyle change, health education, and increased primary healthcare frameworks, with special concern for the vulnerable and underserved groups, will be needed.
[bookmark: _Toc218701395]4.5 Chapter summary 
This chapter provided the results of a systematic review of one dozen peer-reviewed articles exploring the prevalence, determinants, and patterns of hypertension in India. The results indicate that hypertension is very common in the country, with the different classes of the populace affected, regardless of age, sex, place of residence, and economic conditions. The national surveillance reports continually point to increasing prevalence, and both urban and rural centres have reported significant burdens. The chapter has identified a major role of socio-demographic factors, in terms of age, gender, education and socio-economic standing, and close relationships with lifestyle and behavioural risk determinants, such as obesity, physical inactivity, tobacco use, alcohol consumption, and poor sleep quality. 


[bookmark: _Toc218701396]Chapter 5: Discussion 
[bookmark: _Toc218701397]5.1 Discussion title
This chapter critically explains the results of the systematic review, which involves the prevalence and determinants of hypertension in India. The discussion places the findings into the context of the current national and international literature, appraises the quality and consistency of the studies incorporated in it, and determines how well the research objectives have been achieved.
[bookmark: _Toc218701398]5.2 Introduction 
This chapter is a critical commentary on the findings of Chapter 4 and makes comparisons with existing literature on hypertension in India and other similar countries, which are low and middle-income. The discussion captures both the thematic results and the research question and purpose of the study to consider the effectiveness of the included studies in the contribution to the knowledge on the prevalence, risk factors and emergent issues that surround hypertension. The reviewed studies have methodological strengths and limitations that contextualise the findings. The chapter also discusses policy, practice, and future research implications, more so, the areas that need immediate efforts to minimise the increasing hypertension burden in India.
[bookmark: _Toc218701399]5.3 Discussion: Main Body 
This section critically explains the most important identified themes in the systematic review by contrasting the results with the available national and international literature. Areas of convergence and divergence have been identified in the discussion and the results placed in the context of socio-economic and healthcare of urban India.
Theme 1: Burden and Prevalence of Hypertension in Urban India
The results of this review show that the prevalence rate of hypertension amongst adults between the ages of 30 and 60 years in urban India is quite high over the years, and its estimates have been reported to lie between 22 and 29. The results are consistent with national surveys including NFHS-4 and NFHS-5 which indicate an increase in the burden of hypertension in urban populations relative to their rural equivalents (Singh et al., 2025). The same patterns of prevalence have been noted in other fast urbanising low- and middle-income nations, which indicates that urbanisation is an important factor in determining cardiovascular risk. Previous Indian research studies had generally found a reduced prevalence because they used self-reported diagnoses but the studies in this review have mainly employed the direct blood pressure measurement (Singh et al., 2022). Such an enhancement in methodology can be in part the reason why there is a greater prevalence in recent literature, which supports the belief that underdiagnoses is more common in urban environments.
Theme 2: Socio-Demographic and Socio-Economic Determinants
Some of the major predictors of hypertension identified in the review include age, male gender, education and social economic status. These results are similar to the past Indian research studies that emphasize on the role of social determinants in non-communicable diseases. But with a contrast to the evidence in high-income nations, in which hypertension is higher in all lower socio-economic groups, Indian urban studies indicate a double burden (Bhatia et al., 2023). The wealthier groups have higher risk because of sedentary jobs, overconsumption of diet and work stress, whereas the poorer groups have obstacles to diagnosis, treatment and follow-up (Goyal and Rakhra, 2024). This dichotomy implies that socio-economic factors in India work in terms of lifestyle channels as well as healthcare access mechanisms, and that they require specific policy responses as opposed to generalized interventions.
Theme 3: Lifestyle and Behavioural Risk Factors
The review establishes that improvable lifestyle aspects, including poor diet, excessive salt intake, lack of physical activity, tobacco and alcohol consumption, obesity and low sleep quality are highly linked with hypertension (Ojangba et al., 2023). These results are in line with the evidence of lifestyle behaviours being the major contributors of high blood pressure, as seen across the globe. It is interesting to note that Indian urban studies show more consumption of salt and reduced physical activities than the many countries that have been recorded to be very high-income (Mathur et al., 2023). These are indicating changing habits in diets, working long hours, and not having time to engage in a physical exercise due to the congestion in cities. The new correlates with muscle strength and sleep quality are important pointers to an overall behavioural risk profile which might require more than diet and exercise-based interventions.
Theme 4: Undiagnosed Hypertension and Health System Gaps
A significant percentage of hypertension which had not been diagnosed was also found in studies especially among younger working-age adults (Li et al., 2024). The finding is congruent with the national estimates which reveal that close to fifty percent of the hypertensive people in India are not even aware of their condition. The urban health infrastructure in India is still in a disjointed state compared to those which have already developed a system of regular screening and primary care, which leads to adverse disease diagnosis and control in the long term (Chakraborty and Dey, 2025). The continued occurrence of undiagnosed hypertension points to the necessity to change the treatment-based models towards the early detection of the disease, the screening of preventive measures, and the community-based intervention.
Objective 1: To identify the prevalence rate of hypertension among 30–60-year-old adults in urban areas of India	
This has been achieved wholly by incorporating extensive national surveys, community-based research on the regional areas and a meta-analysis as it offers strong and triangulated data on hypertension prevalence in India. The data on National Family Health Survey (NFHS) are regularly used in studies undertaken nationally so that the prevalence of hypertension among Indian adults is approximately one-quarter (Ross et al., 2022). These results are supported by pooled estimates based on meta-analytic evidence, indicating that higher prevalence is still higher when there are many regions in which data is pooled together.
The validity of this finding is enhanced by the consistency of prevalence estimates with the different types of study designs. Nonetheless, critical analysis shows that prevalence rates change with age structure, geographical areas and diagnostic levels. Community-based surveys tend to give higher estimates than national surveys especially in slums in urban areas and in some rural environments, indicating that national means could conceal local high-burden clusters (Mehzabin and Nahar, 2025). The prevalence in this review is similar to other previous studies in India and other countries in the low- and middle-income countries but worrying because India has a relatively young population structure. This denotes a rapid type of epidemiological transition.
These strengths are accompanied by the fact that most cross-sectional designs do not allow assessment of changes in time except in comparison between survey rounds. However, the pooling of evidence is very strong to prove the conclusion that the prevalence of hypertension in India is high, widespread, and growing, thus fulfilling the first research objective satisfactorily.
Objective 2: To explore the influence of lifestyle and behavioural habits (diet, exercise, smoking, and alcohol consumption) on the occurrence of hypertension
This goal has been achieved greatly because, in various studies, there was a steady evaluation of the relationship between hypertension and socio-demographic factors like age, sex, education, wealth, and residential location. The strongest consistent determinant was found to be advanced age, which is consistent with biological explanations of vascular ageing and a cumulative exposure to risk factors (Knobel, Litke and Mobbs, 2022). This observation goes in tandem with the Indian and international literature. Gender differences were also quite often reported, with males being more prevalent. This is consistent with the international findings on the association of male gender with increased exposure to behavioural risks and factors, including smoking and alcohol consumption (Wu, Xia and Lin, 2024). However, a critical review indicates that there may be underdiagnosis of women because screening is lower and there is less uptake of healthcare services. This has shown a weakness with the use of measured prevalence and ignoring detection bias.
The socio-economic status showed a complicated and even counter-intuitive association with hypertension (Zhamantayev et al., 2024). There were studies that said that it was higher in the rich and urban populations, which is a lifestyle change with economic development. Conversely, research done in rural and disadvantaged areas showed that the disease burden was high, with low education, health literacy, and access to healthcare being the main causes. This dual pattern is based on the heterogeneity of socio-economic status in India and the fact that the affluence-associated behaviours and the deprivation-associated barriers are both risk factors towards hypertension. In general, the socio-demographic determinants were well studied, but since these determinants were differently measured in different studies, they cannot be directly compared (Off and Trastulli, 2025). However, the evidence is adequate in pursuing this goal and highlighting the socially patterned character of hypertension in India.
Objective 3: To evaluate the effectiveness of current public health strategies and interventions addressing hypertension
This purpose has been well achieved given that lifestyle and behavioural determinants were some of the most frequently studied factors throughout the studies that were used. Repeatedly, obesity, physical inactivity, poor dietary habits, tobacco use, alcohol and poor quality of sleep were all significant predictors of hypertension. The validity of these findings is reinforced by the consistency of the results of other geographical and socio-economic settings.
Critical analysis shows that most studies used self-reported behavioural data, which posed a possibility of recall and social desirability bias (Zhu et al., 2024). This limitation is, however, alleviated by the fact that similar risk factors have been identified repeatedly in independent datasets. It has been compared with international literature and has been found to have strong alignment making the global relevance of these behavioural determinants valid. A significant addition to the review is the incorporation of new physical health outcome measures, including muscle strength, which broadens the conventional models of hypertension risk (Lopez-Jaramillo et al., 2022). Such results are promising, but they are premised on a small number of studies and need to be validated. The materials presented in this paper, in general, convince that modifiable lifestyle behaviours have a pivotal role in the development of hypertension, and this objective is achieved.
Objective 4: To examine how demographic and socio-economic factors influence the risk and management of hypertension among urban Indian adults
Partially and fully this goal has been achieved with a number of studies indicating major gaps in the area of hypertension detection and control. One of the key implications is that the percentage of unidentified hypertension is very high and almost half of people with this disease were not aware of having this disease (Richardson et al., 2024). This observation is consistent with previous country and international evidences and indicates the flaws in regular screening and preventive medical care.
It is also noted in the review that there is low adherence to treatment especially among marginalised urban and rural populations. Inadequate management is caused by structural barriers including population constraints like financial limitations, lack of appropriate access to medical facilities, and insufficient health literacy. India seems to be far behind in terms of early-stage detection and long-term control when compared to high-income countries which have developed systems of routine screening and follow-ups. Nonetheless, less research focused on health system interventions, or assessed the interventions to enhance diagnosis and management, which constrained the amount of analysis to achieve this goal (Gartner et al., 2022). Although the gaps are evident, there is little evidence on what can be done to remedy the situation. Hence, this goal is deemed to be achieved in terms of identifying the problem in large measure and less in terms of evaluating the intervention.
Objective 5: To assess the level of health awareness and healthcare-seeking behaviour related to hypertension prevention and management within this population group
This objective has been sufficiently achieved and several studies have pointed towards early onset hypertension and association with other non-communicable diseases. The high rates of pre-hypertension and hypertension amongst the young adults are a sign that high blood pressure is becoming a life-course issue earlier in life (Macumber and South, 2023). The trend is similar to those in other middle-income nations and is an indication of greater exposure to stress and sedentary lifestyles, as well as poor diets at a younger age. Also, there was a high incidence of co-morbidity of hypertension and diabetes, which highlights the inter-relationship between cardio metabolic diseases (Beigh et al., 2024). This advocates global guidelines of combined non-communicable diseases management. Although evidence provided on the emerging patterns is strong, the causal interpretation is constrained by the fact that most studies are cross-sectional. However, the results are adequate to achieve this goal and present significant directions to be considered in further studies and policy development.
[bookmark: _Toc218701400]5.4 Implications and Future Research Requirements
The results of this review mean a lot to the policy and clinical practice of the Indian population in the healthcare sector. The fact that hypertension is present in all age groups and socio-economic groups highlights the importance of prevention measures for the whole population and not only specific interventions (Blok et al., 2022). Routine blood pressure screening must be integrated into the primary healthcare services, working environments, and communities to cope with the high number of undiagnosed hypertensions.
Modification programs that include lifestyle changes in terms of diet, exercise, quitting tobacco and elimination of stress, in the younger people with the early risk should be given priority. The reduction of inequalities in the detection and treatment could be achieved with the help of community-based interventions designed with rural and underserved urban populations (Partiwi, 2024). It also has the support of the evidence on integration of hypertension screening with other non-communicable disease programmes due to the high incidence of comorbidities like diabetes.
In terms of research, longitudinal designs must be emphasised by future research to determine the cause and effect of the risk factors leading to hypertension. The increased focus on qualitative studies might shed more light on the behavioural, cultural, and systemic barriers to prevention and treatment (Deslippe et al., 2023). Also, studies that measure the effectiveness of community and online health interventions may guide scalable interventions. Better documentation of behavioural and clinical variables would increase cross-study comparability and increase evidence synthesis.
[bookmark: _Toc218701401]5.5 Strengths and Limitations / Bias 
The key advantage of this systematic review is that the recent and peer-reviewed articles published after 2022 are included, which guarantees that the reviewed articles are current. The overall generalisability and contextual richness of the results are improved by relying on extensive national representative surveys and community-based research (Gridley et al., 2021). The methodological transparency is additionally enhanced by the use of PRISMA-informed selection and data extraction.
Nevertheless, there are a number of shortcomings which should be admitted. The majority of the studies included were cross-sectional, which restricted the ability to causally infer (Savitz and Wellenius, 2022). The use of secondary data was a limitation in the number of variables to be used, especially behavioural and psychosocial variables. The self-reported data also added the element of recall and reporting bias, particularly in the lifestyle measures. The probability of publication bias is also possible because those studies with significant findings have a higher chance of being published (Nakagawa et al., 2021). Furthermore, the heterogeneity of studies in design, age cohorts, and diagnosis criteria makes it hard to compare the studies directly.
[bookmark: _Toc218701402]5.6 Conclusions 
This systematic review is a high-quality synthesis of the recent evidence on the topic of hypertension within Indian society, which demonstrates a high and increasing burden among the various demographic groups. The results demonstrate the multifactorial nature of hypertension, which is predetermined by socio-demographic features, lifestyle habits, and systemic failures of screening and treatment. Premature onset and its overall underdiagnosis are serious issues that pose the risk of further burdening cardiovascular diseases in the future in case they are not addressed.
Although the reviewed studies have succeeded in capturing prevalence and risk factors, the study design and data constraints limit the ability to gain a deeper causal insight. However, the overlap of evidence highlights the necessity of holistic, equity-based, public health approaches that place more emphasis on prevention, early diagnosis, and combined control. To mitigate the burden of hypertension in India, a strong primary healthcare setup, lifestyle change, and social determinants of health should be strengthened in an effort to curb the disease. The review has a solid evidence base to inform the policy, practice, and subsequent research to tackle one of the most critical challenges of non-communicable diseases in India.
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Appendices 
Appendix 1: Qualitative generic data extraction
	Details of the Study
	Study 1
	Study 2
	Study 3
	Study 4
	Study 5

	Date of data extraction
	25.12.2025
	25.12.2025
	26.12.2025
	27.12.2025
	28.12.2025

	Title
	Hypertension in India: a gender-based study of prevalence and associated risk factors
	Understanding gender variation in risk factors of hypertension
	Correlates of diabetes mellitus and hypertension in India
	Prevalence of hypertension in rural Bihar
	Hypertension among 20–40 year olds in Bagalkot

	Source
	Google Scholar
	Google Scholar
	Google Scholar
	Google Scholar
	Google Scholar

	Purpose of study
	To assess national prevalence of hypertension and examine gender-based risk factors
	To explore gender differences in hypertension risk factors
	To examine trends in hypertension and diabetes using NFHS-4 and 5
	To determine prevalence and associated factors in rural Bihar
	To assess hypertension prevalence among young urban adults

	Study design
	Cross-sectional secondary data analysis
	Cross-sectional analysis
	Cross-sectional comparative analysis
	Population-based cluster cross-sectional study
	Cross-sectional community-based study

	Population
	Adult men and women in India
	Adult men and women in India
	Indian adults
	Rural adult population
	Urban adults aged 20–40 years

	Sample selection
	Secondary analysis of NFHS-5
	Secondary data analysis
	Secondary analysis of NFHS datasets
	Cluster sampling
	Purposive sampling

	Sample size
	>1.7 million adults
	National survey sample
	>700,000 adults
	840 adults
	420 adults

	Age
	≥15 years
	≥18 years
	≥15 years
	≥18 years
	20–40 years

	Setting
	Community/household survey
	Community survey
	Community survey
	Rural community
	Urban community

	Exposure
	Socio-demographic and lifestyle factors
	Gender-specific risk factors
	Lifestyle and metabolic factors
	Behavioural and socio-economic factors
	Lifestyle and family history

	Outcomes
	Higher prevalence among males and urban residents
	Gender variation in risk exposure
	Increasing hypertension trend over time
	High rural hypertension prevalence
	Early onset hypertension observed

	Adverse effects
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Not applicable


Appendix 2: Qualitative generic data extraction
	Details of study
	Study 1
	Study 2
	Study 3
	Study 4
	Study 5
	Study 6
	Study 7

	Date of data extraction
	25.12.2025. The data for this study was extracted following the final screening and eligibility confirmation process.
	26.12.2025. Data extraction was conducted after full-text review and validation.
	26.12.2025. Information was extracted once eligibility criteria were satisfied.
	27.12.2025. Extraction was completed after quality appraisal.
	27.12.2025. Data extraction followed PRISMA-guided screening.
	28.12.2025. Extraction occurred after confirming relevance to research objectives.
	29.12.2025. Data were extracted after methodological assessment.

	Title
	National prevalence of hypertension in India and socio-demographic determinants using NFHS-5 data.
	Understanding gender variation in the risk factors of hypertension in the Indian adult population.
	Correlates of diabetes mellitus and hypertension in India based on NFHS-4 and NFHS-5 datasets.
	Prevalence and factors associated with hypertension in rural areas of Bihar, India.
	A cross-sectional study of hypertension among young adults aged 20–40 years in an urban Indian setting.
	Prevalence and determinants of undiagnosed hypertension among Indian adults.
	Prevalence and risk factors of hypertension among adults residing in urban slum settlements.

	Source
	Google Scholar. Peer-reviewed public health journal.
	Google Scholar. Peer-reviewed scientific journal.
	Google Scholar. International peer-reviewed journal.
	Google Scholar. Peer-reviewed public health journal.
	Google Scholar. National medical journal.
	Google Scholar. Peer-reviewed epidemiological journal.
	Google Scholar. Peer-reviewed community health journal.

	Purpose of study
	The study aimed to estimate the national prevalence of hypertension in India and examine gender-based and socio-demographic determinants influencing blood pressure status.
	The objective was to analyse gender differences in exposure to behavioural and biological risk factors associated with hypertension.
	The study sought to assess temporal changes in hypertension prevalence and its association with diabetes using two national survey rounds.
	The research aimed to determine hypertension prevalence and identify associated risk factors in a rural Indian population.
	The study aimed to assess hypertension and pre-hypertension prevalence among young urban adults and associated behavioural factors.
	The purpose was to estimate the proportion of hypertensive individuals who remain undiagnosed at the national level.
	The study aimed to assess hypertension prevalence and treatment-related challenges among urban slum populations.

	Study design
	Cross-sectional secondary data analysis using a nationally representative survey dataset.
	Cross-sectional analytical study using secondary survey data.
	Comparative cross-sectional analysis of two large national datasets.
	Population-based cluster cross-sectional study using primary data collection.
	Community-based cross-sectional observational study.
	Secondary analysis of national cross-sectional survey data.
	Community-based cross-sectional field study.

	Population
	Adult men and women aged 15 years and above residing across India.
	Adult male and female population in India.
	Indian adults surveyed under NFHS programmes.
	Adults residing in selected rural villages of Bihar.
	Urban residents aged 20–40 years.
	Adults aged 15–49 years included in national survey.
	Adults residing in notified urban slum settlements.

	Sample size
	More than 1.7 million participants, ensuring strong statistical power.
	Large nationally representative sample.
	Over 700,000 adults from two survey rounds.
	840 adults selected through cluster sampling.
	420 adults from urban community settings.
	Approximately 760,000 adults.
	510 adults from urban slum households.

	Criteria for diagnosis / illness type
	Hypertension classified using standard systolic and diastolic BP thresholds.
	Blood pressure measured and categorised according to standard guidelines.
	Hypertension and diabetes defined using survey-specific diagnostic criteria.
	Hypertension classified using repeated BP measurements.
	Hypertension and pre-hypertension categorised using standard cut-offs.
	Diagnosis status determined through measured BP and self-report.
	Hypertension classified using standard community screening criteria.

	Any secondary characteristics such as diagnosis
	Not applicable.
	Not applicable.
	Presence of diabetes included as comorbidity.
	Not applicable.
	Pre-hypertension status included.
	Awareness and diagnosis status included.
	Medication adherence status included.

	Exclusion criteria
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.

	Inclusion criteria
	Adults with complete and valid BP measurements.
	Adults with available BP and demographic data.
	Participants with complete survey records.
	Adults residing in selected clusters.
	Young adults residing in selected urban areas.
	Adults with recorded BP readings.
	Adults residing in identified slum settlements.

	Setting
	Community household survey setting.
	Community-based survey setting.
	Community and household survey environment.
	Rural community setting.
	Urban community setting.
	Community household survey.
	Urban slum environment.

	Intervention
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.

	Comparator
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.

	Outcomes
	The study identified a high national prevalence of hypertension, particularly among males, older adults, and urban populations.
	Significant gender-based variation was observed in exposure to hypertension risk factors.
	Hypertension prevalence showed an increasing trend alongside diabetes burden.
	Rural populations exhibited high hypertension prevalence linked to age and socio-economic factors.
	Early onset of hypertension and high pre-hypertension prevalence were observed.
	A substantial proportion of hypertensive individuals were previously undiagnosed.
	Very high hypertension prevalence with poor treatment adherence was reported.

	Adverse effects
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
	Not applicable.
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