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ABSTRACT 
Background: Hypertension is a major public health challenge globally due to its significant role in contributing to the burden of heart 

disease, stroke, and kidney failure. Identifying modifiable risk factors for hypertension is crucial to developing effective intervention 

strategies, particularly in regions like Punjab, Pakistan, where lifestyle factors such as diet and physical inactivity play prominent 

roles. 

Objective: To assess the prevalence of hypertension and identify its association with modifiable risk factors such as obesity, dietary 

habits, physical activity, and smoking among adults in Punjab, Pakistan. 

Methods: This cross-sectional observational study was conducted over four months, from September to December 2019, and 

included 200 hypertensive adults aged 40 years and above from various urban and rural settings in Punjab. Data were collected using 

a self-developed questionnaire covering demographic information, health history, and lifestyle factors. Purposive sampling technique 

was utilized to select participants. Statistical analysis was performed using SPSS software (Version 25), focusing on descriptive 

statistics and cross-tabulations to examine the relationships between hypertension and various lifestyle factors. 

Results: Out of the 200 participants, 135 (68%) were found to have high blood pressure. The prevalence of obesity was 19.5%, with 

39% of participants classified as overweight. Physical activity levels were low, with 36% of participants leading sedentary lifestyles. 

Dietary analysis showed high salt and fat intake among significant portions of the population. Females showed a higher prevalence 

of hypertension at 68% compared to males at 33%. 

Conclusion: The study concluded that high prevalence of hypertension is significantly associated with modifiable lifestyle factors, 

including obesity, sedentary lifestyle, and unhealthy dietary habits. Public health interventions targeting these risk factors could 

potentially reduce the burden of hypertension in this region. 

Keywords: Hypertension, Modifiable Risk Factors, Obesity, Dietary Habits, Physical Activity, Punjab, Public Health, Cross-Sectional 

Study, Lifestyle Diseases, Health Intervention 

INTRODUCTION 
Hypertension, commonly known as high blood pressure, is a prevalent cardiovascular condition characterized by persistently 

elevated arterial pressure. It has been identified as a major risk factor for cardiovascular diseases, stroke, renal failure, and other 

serious health complications. The condition is so widespread that the British Hypertension Society (BHS) defines hypertension as a 

blood pressure reading greater than 140/90 mmHg (1). The World Health Organization (WHO) and the European Society of 

Hypertension share similar classifications, underscoring the global consensus on these diagnostic thresholds. These classifications 

illuminate the urgent need to understand and manage hypertension effectively, especially considering its prevalence and the severe 

health outcomes associated with it (1-3). 

This condition not only contributes significantly to global morbidity and mortality but also imposes a substantial burden on 

healthcare systems worldwide. It affects approximately one in every three adults globally, with a notable increase in prevalence 
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observed in middle-aged and older populations (2). Despite its high prevalence, hypertension often remains undiagnosed due to its 

asymptomatic nature in the early stages, making it a silent threat that can suddenly manifest with severe health consequences. 

A growing body of evidence suggests that hypertension results from complex interactions between genetic predisposition and 

various environmental factors. These include, but are not limited to, obesity, sedentary lifestyle, poor dietary habits, excessive 

alcohol consumption, and smoking. Environmental factors are particularly concerning as they represent modifiable risk factors that, 

if addressed appropriately, can significantly reduce the incidence and impact of hypertension. For instance, the impact of diet, 

especially salt and fat intake, has been extensively studied, with results consistently demonstrating a strong correlation between 

excessive intake and increased blood pressure (3). 

The recognition of these modifiable risk factors has led to a focus on lifestyle interventions as a primary approach to managing 

hypertension. Efforts to mitigate these risks include promoting dietary modifications, physical activity, and cessation of smoking. 

Such interventions not only help in managing blood pressure but also contribute to the overall improvement of cardiovascular health. 

Moreover, understanding the demographic and regional variations in the prevalence of hypertension can aid in tailoring public health 

policies and interventions more effectively. In Punjab, Pakistan, for instance, the prevalence and management of hypertension 

present unique challenges due to dietary habits, cultural norms, and access to healthcare services, which may differ significantly 

from those in Western countries (4). 

In summary, hypertension remains a critical public health issue due to its high prevalence, significant impact on health, and the 

economic burden it places on societies. The condition's complexity is heightened by its multifactorial etiology involving both non-

modifiable and modifiable risk factors. Therefore, comprehensive strategies that include both medical interventions and lifestyle 

modifications are essential to control this pervasive condition and reduce its substantial health and economic impacts globally. 

MATERIAL AND METHODS 
The study was conducted as a cross-sectional observational analysis utilizing a self-developed questionnaire. The research was 

carried out over a period of four months, from September to December 2019, among hypertensive individuals aged 40 years and 

above. Participants were recruited from different cities within the Punjab province, including patients from the District Headquarter 

(DHQ) Teaching Hospital in Sargodha, providing a diverse demographic and geographical representation. 

To ensure a comprehensive understanding of the modifiable risk factors associated with hypertension, the study employed purposive 

sampling techniques to select 200 participants who met the inclusion criteria. The exclusion criteria ruled out individuals below 40 

years of age and those with rare or occasional histories of hypertension without ongoing medication. 

The data collection involved the distribution of a meticulously prepared questionnaire designed to gather detailed information on 

each participant's lifestyle, dietary habits, physical activity levels, medical history, and current health status. Participants were 

required to fill out the questionnaire in one sitting to ensure consistency and reliability of the data. For those unable to complete 

their questionnaire immediately, arrangements were made to collect their responses at a later date or through follow-up contact. 

Ethical considerations were strictly adhered to throughout the research process. The study was conducted in compliance with the 

Declaration of Helsinki on ethical principles for medical research involving human subjects. Prior to participation, all individuals were 

informed about the purpose and procedures of the study and consent was obtained, ensuring that they understood their 

involvement was voluntary and that they could withdraw at any time without penalty. Confidentiality and anonymity of the 

participants were maintained, with all data being handled in a manner that respects the privacy of the participants. 

The data collected was analyzed using SPSS software (Version 25), which allowed for a robust statistical examination of the data. 

Descriptive statistics were used to quantify the prevalence of hypertension and associated modifiable risk factors among the 

surveyed population. This analysis included frequency distributions, percentages, and cross-tabulations to explore the relationships 

between various risk factors and hypertension. 

This methodological approach provided a comprehensive overview of the modifiable risk factors for hypertension within the target 

population, facilitating an in-depth understanding of how these factors are distributed across different demographics and how they 

correlate with hypertension prevalence. 
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RESULTS 
The results from the study underscore the prevalence of hypertension and its correlation with various modifiable risk factors among 

the participants. Data analysis was carried out using SPSS Version 25, focusing on the assessment of demographic characteristics, 

lifestyle factors, and medical history. The findings are presented through a series of tables, each followed by a brief description of 

the key outcomes. 

Table 1: Distribution of Participants by Age Group 

Age Group Frequency Percentage 

40-50 88 44% 

51-60 70 35% 

61-70 33 17% 

71-80 7 4% 

81-90 2 1% 

The majority of the participants were within the 40-50 age range, indicating a significant representation of middle-aged adults in the 

study. 

Table 2: Prevalence of Hypertension by Gender 

Gender Frequency Percentage 

Male 65 33% 

Female 135 68% 

Females constituted a higher percentage of the study population, which may reflect a greater awareness or prevalence of 

hypertension among women in the sampled areas. 

Table 3: Blood Pressure Classification among Participants 

Blood Pressure Category Frequency Percentage 

Normal 61 31% 

Low 4 2% 

High 135 68% 

A significant 68% of participants exhibited high blood pressure, underscoring the high prevalence of unmanaged or inadequately 

managed hypertension in the population. 

Table 4: Body Mass Index (BMI) Classification 

BMI Category Frequency Percentage 

Underweight 7 3.5% 

Normal 76 38% 

Overweight 78 39% 

Obese 39 19.5% 

The data shows a nearly even distribution across normal, overweight, and obese categories, suggesting a strong link between body 

weight and hypertension. 

Table 5: Lifestyle Factors – Physical Activity Levels 

Physical Activity Level Frequency Percentage 

Sedentary 72 36% 

Lightly Active 67 34% 

Moderately Active 56 28% 

Extremely Active 5 3% 

The majority of the study population reported low levels of physical activity, with 36% leading a sedentary lifestyle, which is a known 

risk factor for hypertension. 
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Table 6: Dietary Habits – Salt and Fat Intake 

Intake Level Salt Frequency Salt Percentage Fat Frequency Fat Percentage 

Low 51 26% 64 32% 

Normal 111 56% 87 44% 

High 38 19% 49 25% 

More than half of the participants reported normal salt intake, but there remains a significant portion with high salt and fat intake, 

contributing to potential hypertension risks. 

These results provide a clear picture of the modifiable risk factors contributing to hypertension among adults aged 40 and above in 

Punjab, Pakistan. The high rates of hypertension highlight the need for targeted health interventions focusing on lifestyle 

modifications, especially concerning diet and physical activity. 

DISCUSSION 
The findings of this study revealed a high prevalence of hypertension among the adult population in Punjab, which aligns with global 

trends indicating an increasing burden of this condition, particularly in developing regions (1). The study’s results, showing 68% of 

participants with high blood pressure, are consistent with previous research that emphasizes hypertension as a major public health 

issue due to its role as a primary or contributing cause of cardiovascular diseases and renal failure (2). 

In the demographic breakdown, the higher prevalence of hypertension among females in the study could suggest a greater 

vulnerability or could reflect a higher health-seeking behavior among women compared to men in the region (3). This gender 

disparity has been noted in other regional studies and may also be influenced by physiological, societal, and health service 

accessibility factors specific to the area (4). 

The significant association of hypertension with obesity, evidenced by 39% overweight and 19.5% obese participants, supports 

existing literature that links body mass index (BMI) with elevated blood pressure (5). This correlation is critical because it highlights 

the potential for intervention in obesity as a modifiable risk factor for reducing the incidence of hypertension. 

The study also highlighted a sedentary lifestyle as a prevalent issue, with 36% of participants categorized as sedentary. Previous 

studies have demonstrated that physical inactivity is a significant risk factor for hypertension and other metabolic syndromes (6). 

Encouraging more active lifestyles could, therefore, be a strategic component of public health interventions aimed at reducing 

hypertension prevalence. 

Dietary habits, particularly salt and fat intake, were identified as other crucial modifiable risk factors. The study found that a 

significant number of participants consumed high levels of salt and fat, which have been proven to exacerbate hypertension risk (7). 

Public health initiatives that promote dietary modifications could help mitigate this risk and reduce the overall burden of 

hypertension. 

One of the strengths of this study is its focus on a population from diverse cities within Punjab, providing a comprehensive look at 

hypertension across different urban and rural settings. However, the study also has limitations. The use of a self-reported 

questionnaire could lead to biases in data collection, such as underreporting or overreporting of personal health behaviors or 

hypertension status. Furthermore, the cross-sectional design limits the ability to establish causality between identified risk factors 

and hypertension. 

In terms of recommendations, this study underscores the need for targeted health interventions focusing on modifiable lifestyle 

factors such as diet and physical activity. Moreover, there is a pressing need for awareness campaigns tailored to different 

demographic groups, particularly in educating the population about the dangers of high salt and fat intake and the benefits of regular 

physical activity. Future research should consider longitudinal designs to better understand the causality and effects of interventions 

over time. 

Additionally, implementing community-based health programs that regularly monitor blood pressure and other health indicators in 

the population could play a crucial role in early identification and management of hypertension. These programs should be culturally 

tailored to ensure higher acceptance and sustainability in the local context. 
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CONCLUSION 
The study conclusively demonstrated a high prevalence of hypertension among adults in Punjab, primarily associated with 

modifiable risk factors such as obesity, sedentary lifestyle, and poor dietary habits, particularly high salt and fat intake. These findings 

underscore the urgent need for targeted public health interventions that promote healthier lifestyle choices. Implementing 

community-based educational and health promotion programs focusing on dietary modifications, physical activity, and regular 

health screenings can significantly mitigate the hypertension burden. Such interventions not only hold the potential to reduce 

hypertension prevalence but also diminish its impact on the healthcare system by preventing associated complications, thereby 

enhancing overall public health outcomes. 

REFERENCES 
1. Ahmad I. Hypertension Among Shopkeepers and Clerks. J Pak Med Assoc. 1976;180-185. 

2. Ahmad K, Jafar T, Tazeen H. Prevalence and Determinants of Blood Pressure Screening in Pakistan. J Hypertens. 2005 

Nov;23(11):1979-1984. 

3. American Heart Association. What Is High Blood Pressure. Dallas, Texas; 2017. 

4. Arshalooz JR, Qureshi FN, Amin S, Khan ZA, Shahbaz T, Naeem H. Prevalence of Hypertension in Healthy School Children in 

Pakistan and Its Relationship with Body Mass Index, Proteinuria and Hematuria. Saudi J Kidney Dis Transpl. 2013;24(2):408-412. 

5. Aysha A, Saniya SG, Saima L, Zahra AS, Aamir HK. Good Knowledge About Hypertension Is Linked to Better Control of 

Hypertension; A Multicentre Cross Sectional Study in Karachi, Pakistan. BMC Res Notes. 2012;5:579. 

6. Black H, Weltin G, Jaffe C. The Limited Echocardiogram: A Modification of Standard Echocardiography for Use in the Routine 

Evaluation of Patients with Systemic Hypertension. Am J Cardiol. 1991;67:1027-1030. 

7. Braam B, de Koning EJ, Mees EJ. Diabetic Nephropathy: The Role of Blood Pressure and Extracellular Volume in Its 

Pathogenesis and Treatment. Ned Tijdschr Geneeskd. 2004;212-217. 

8. Carlos A, Parrot M, Raskin P. The Treatment of Hypertension in Adult Patients With Diabetes. Diabetes Care. 2002;25:134-

147. 

9. Carretero OA, Oparil S. Essential Hypertension. Circulation. 2000;101:329–335. 

10. Chobanian AV, Bakris GL, Black HR. The Seventh Report of the Joint National Committee on Prevention, Detection, 

Evaluation, and Treatment of High Blood Pressure. JAMA. 2003;289(3):2560-2571. 

11. Danish I. Primary Hypertension. In: Danish I, editor. Short Textbook of Medical Diagnosis & Management. 11th ed. Karachi: 

Paramount Books (Pvt.) Ltd; 2011. p. 36. 

12. Danish I. Secondary Hypertension. In: Danish I, editor. Short Textbook of Medical Diagnosis & Management. 11th ed. 

Karachi: Paramount Books; 2011. p. 37. 

13. Ekelund L, Macmahon R, Whaley F, Corder E, Rubenstein C. Does Lowering of Cholesterol With Cholestyramine Decrease 

the Incidence of Hypertension in Hypercholesterolaemic Men. The LRC Coronary Primary Prevention Trial CVD. Epidemiol News Left. 

1988;13-43. 

14. Freitas S, Cabello P, Mura-Nesto R, Dolinsky L, Boia M. Combined Analysis of Genes and Environmental Factors on Essential 

Hypertension of Brazilian Rural Population in the Amazon Region. Arc Bras Cardiol. 2007;88:447-51. 

15. Haruko A, Asif A. Prevalence of Hypertension and Obesity Among Women Over Age 25 in a Low Income Area in Karachi, 

Pakistan. J Pak Med Assoc. 1996;46:191-193. 

16. Hemna S, Qudsia A, Amir O, Jawed U, Raza R, Tabinda A. Risk Factors Assessment for Hypertension in a Squatter Settlement 

of Karachi. J Pak Med Assoc. 2005;55(9):390-392. 



 
Modifiable Risk Factors in Hypertension 
 

A. Maooz U. M., et al. (2024). 4(2): DOI: https://doi.org/10.61919/jhrr.v4i2.1165 
 

 

 

 

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.  Page 1523 

17. Jafar TH, Levey AS, Jafary FH, White F, Gul A, Rahbar MH. Ethnic Subgroup Differences in Hypertension in Pakistan. J 

Hypertens. 2003 May;21(5):905-912. 

18. Jeremy WT. Treating Hypertension in Diabetic Nephropathy. Diabetes Care. 2003 Jun;26(6):1802-1805. 

19. Jindal R, Jindal N, Dass A. Prevalence of Hypertension and Its Association with Various Risk Factors-A Survey in Uttar Pradesh. 

Int J Contemp Med Res. 2016;3(11):3410-3412. 

20. Kalim UA. Evolution of Systemic Hypertension in Pakistani Population. J Coll Physicians Surg Pak. 2015;25(4):286-291. 

21. Kamran T, Muhammad A, Abdus S, Muhammad L, Nazish A, Samra M, Soban U. Hypertension in Relation to Obesity, 

Smoking, Stress, Family History, Age and Marital Status Among Human Population of Multan, Pakistan. J Med Sci. 2004;4(1):30-35. 

22. Kunes J, Zicha J. Developmental Windows and Environment as Important Factors in the Expression of Genetic Information: 

A Cardiovascular Physiologist`s View. Clin Sci. 2006;111:295-305. 

23. Michael AW, Ernesto LS, William BW, Samuel M, Lars HL, John GK, Jean-Claude C. Clinical Practice Guidelines for the 

Management of Hypertension in the Community. J Clin Hypertens. 2013. 

24. Muhammad B, Abdul H, Sehan SL, Ibrahim Z, Khadijah S, Muhammad S, Aimen Y. Knowledge, Awareness and Self-Care 

Practices of Hypertension Among Cardiac Hypertensive Patients. Global J Health Sci. 2016;8(2). 

25. Parati G, Di RM, Ulian L, Santucciu C, Girard A, Elghozi JL, Mancia G. Clinical Relevance of Blood Pressure Variability. J 

Hypertens. 1998;16(suppl 3)–S33. 

26. Perry I, Wincup P, Shaper A. Environmental Factors in the Development of Essential Hypertension. Br Med Bull. 

1994;54:246-5114. 

27. Safdar S, Omair A, Faisal U, Hasan.H. Prevalence of Hypertension in a Low Income Settlement of Karachi, Pakistan. J Pak 

Med Assoc. 2016. 

28. Sever PS, Poulter N. A Hypothesis for the Pathogenesis of Essential Hypertension: The Initiating Factors. J Hypertens. 

1989;7–S12. 

29. Tazeen HJ, Saleem J, Fahim HJ, Mohammad I. General Practitioners’ Approach to Hypertension in Urban Pakistan: Disturbing 

Trends in Practice. Circulation. 2015;1278-1283. 

30. Walker B, Colledge NR. Hypertension. In: Ralston S, Penman I, editors. Davidson's Principles and Practice of Medicine. 23rd 

ed. Edinburgh: Churchill Livingstone; 2013. pp. 607-613. 


