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ABSTRACT 
Background: Hypertension and obesity are major contributors to ischemic heart disease (IHD), a leading cause of global 
morbidity and mortality. Both conditions independently and synergistically accelerate cardiovascular damage through 
mechanisms such as endothelial dysfunction, arterial stiffness, and systemic inflammation. While their individual roles are well-
established, their combined impact on IHD progression in high-burden populations, such as in Pakistan, requires further 
investigation. 
Aims and Objectives: This study aimed to evaluate the prevalence of hypertension and obesity among IHD patients, identify 
associated clinical and biochemical risk factors, and assess the contribution of lifestyle behaviors to disease progression. The 
goal was to provide evidence-based insights for targeted interventions. 
Methodology: A cross-sectional observational study was conducted on 200 participants (aged 30–75 years) with confirmed IHD 
at Nishtar Hospital, Multan, Pakistan (February 2022-December 2022). Data were collected through structured interviews, 
medical records, anthropometric measurements, and biochemical investigations. Statistical analyses included chi-square tests, 
t-tests, and ANOVA, with significance set at p < 0.05. 
Results: This cross-sectional study included 200 participants (mean age 55.3 ± 10.4 years, 58.5% males). Hypertension was 
prevalent in 74%, with mean systolic and diastolic pressures of 142.7 ± 16.5 mmHg and 89.3 ± 12.2 mmHg, respectively (p < 
0.001). Obesity affected 62% of participants, with central obesity in 71.2% (p < 0.01). Elevated total cholesterol (65%), LDL 
cholesterol (73%), and hs-CRP (64%) (p < 0.001) were observed. Behavioral risks included high sodium intake (75%), 
sedentary lifestyle (48%), and smoking (34% active, 28% former). These findings demonstrate the synergistic role of 
hypertension and obesity in exacerbating IHD progression. 
Conclusion: Hypertension and obesity significantly contribute to IHD pathogenesis. Integrated clinical management and public 
health initiatives targeting these conditions through lifestyle and dietary modifications are critical. Future research should focus 
on personalized approaches and long-term outcomes to reduce IHD burden. 
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INTRODUCTION 
The disease is also one of the major health concerns of the world, 
and millions of people die from it annually. In addition, more people 
are sickening from obesity and high blood pressure, which are 
modern diseases1. Both obesity and hypertension are 
pathophysiological pathways that promote atherosclerosis and 
cardiovascular injury and these conditions are defined as 
excessive accumulation of body fat (obesity) and as persistently 
high arterial blood pressure (hypertension). Vascular remodeling, 
endothelial dysfunction and the formation of atherosclerotic plaque 
are all part of the hypertensive process. Elevation by shear stress 
on the arteries walls contributes to oxidation, inflammation, and 
endothelial dysfunction with hypertension. RAAS activation in 
progression of arterial stiffness and increased myocardial oxygen 
demand that culminates in ischemia2. 
 A study based on a cross-sectional survey using Pakistan’s 
most recent National Health and Nutrition Examination Survey data 
shows that about two thirds of Pakistani adults are now technically 
overweight or obese according to the body mass index or BMI. 
One third of them is obese (defined as BMI at or above 30)1, 2 but 
the numbers are on their own troubling, but don’t account for the 
costs of being obese or its complications (hypotension for 
example). Therefore, it is unsurprising that hypertension is 
increasing in proportion to obesity3. The research clearly indicates 
that obesity is the direct cause of hypertension in at least 75 
percent of cases. Thus, there is therefore a need for a therapeutic 
intervention for obesity to be able to effectively control BP in 
obesity patients or the development of obesity hypertension4, 5. 
 The latest studies indicate that the cost of medical treatment 
of obesity and obesity related disease in the United States in the 
year 2008 was about $157 billion. It is also expected to reach more 

than $350 billion or 21 percent of all health care expenses by 
2018, according to the study. In case we were able to measure 
blood pressure in population during late pre-antibiotic era in the 
early 20th century, then the association of obesity and 
hypertension was known then also6. In 2010, the Framingham 
Heart Study provided prospective data on the evidence based 
cross sectional association between body weight and blood 
pressure. Between mid-2020 and now, the nature of the 
relationship between blood pressure and body weight had not 
been clarified by primary clinical and population based research7, 8. 
 Obesity and high blood pressure are known to be associated 
with IHD. Central obesity is characterized by increased 
sympathetic activity and RAAS and renal sodium retention with 
hypertension. Leptin and high insulin resistance harm endothelial 
function, and increase sensitive nervous system which amplifies 
cardiovascular injury. If obesity and hypertension coexist, there is a 
synergistic risk for IHD9. The problem is that central obesity, a fairly 
typical feature of hypertensive patients, is bad because it makes 
renal sodium retention, sympathetic hyperactivity and activation of 
the renin-angiotensin-aldosterone system all worse. Leptin and 
insulin increase sympathetic tone and decrease endothelial 
function contributing to cardiovascular damage. The present paper 
analyzes these interrelations with emphasis on the clinical aspects 
as well as on the public health initiatives10. 
 

MATERIAL AND METHODS 
A cross-sectional observational study was used to understand the 
relationship between hypertension, obesity and ischemic heart 
disease (IHD). The study was meticulously planned and conducted 
between February 2022 to December 2022 at the Cardiology and 
Internal Medicine departments of Nishtar Hospital Multan Pakistan. 
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Institutional review board ethical approval was granted, and 
compliance with the principles of Declaration of Helsinki was 
assured. The detailed information about the purpose, methods, 
and possible risks and benefits of the study were explained to all 
participants who provided written informed consent. Participants 
were assured that confidentiality would be maintained and their 
right to withdraw from the study at any time, without risk to their 
medical care. The anonymized data were securely stored, and 
were only accessible to authorized personnel. 
 The study consisted of adults aged 30 to 75 years with 
confirmed IHD defined by clinical history, electrocardiographic, and 
echocardiographic findings. Participants were recruited using a 
purposive sampling method and sample size was determined 
based on 95% confidence interval, 80% statistical power and 
regional prevalence of IHD in hypertensive and obese populations. 
Participants were required to have IHD confirmed per ICD-10 
coding, documented or self reported history of hypertension or 
obesity, and willingness to participate. To maintain the integrity of 
the dataset, individuals with congenital heart disease, severe 
comorbidities such as end stage renal disease or malignancy, or 
incomplete medical records were excluded. 
 The process of data collection was systematic and 
comprehensive. Cuff blood pressure measurements were taken 
using a calibrated sphygmomanometer according to the American 
Heart Association guidelines. Body mass index (BMI) and waist-to-
hip ratios were calculated, using standard anthropometric 
techniques in a controlled environment to ensure consistency, and 
obesity assessments were performed. Structured interviews were 
used to collect detailed medical histories and review of patient 
records were made to document duration and management of 
hypertension and obesity and lifestyle factors (smoking, physical 
activity levels and dietary habits). 
 Fasting blood glucose, lipid profiles (total cholesterol, LDL 
cholesterol, and HDL cholesterol), and high sensitivity C reactive 
protein (hs CRP) were measured and biochemical investigations 
were done. Structural anomalies of the heart and left ventricular 
hypertrophy were detected by echocardiographic evaluations. 
Sociodemographic characteristics, family history of cardiovascular 
disease and other risk factors were collected by validated 
questionnaires for additional epidemiological data. The 
Framingham Risk Score was used to categorize participants into 
cardiovascular risk groups. 
 All measurements were conducted by trained professionals 
using calibrated instruments to ensure quality and reliability of the 
data. To reduce errors, the data was cross verified by independent 
reviewers. Data with missing or inconsistent data were excluded 
from analysis due to data integrity. Wherever possible, medical 
records were used to corroborate self reported information such as 
smoking status and dietary habits to reduce reporting bias. 
 SPSS version 26 was used for statistical analysis. Mean ± 
standard deviation was used to express continuous variables and 
percentages to present categorical variables. Associations 
between categorical variables were evaluated using chi-square 
tests, and differences in continuous variables were analyzed with t 
tests and one way ANOVA. Statistical significance was set at p < 
0.05.  
 

RESULTS 
200 participants were included with a mean age of 55.3 ± 10.4 
years (p < 0.05). Both statistically significant (p < 0.05), the sample 
was primarily males (58.5%) and primarily females (41.5%). 
Demographic differences were significant (p < 0.01): urban 
residents comprised 67.8%, rural residents 32.2%.  
 Hypertension is observed at a high prevalence of 74%, with 
a statistically significant result (p < 0.001), suggesting a strong, or 
difference association in the studied context. Notable findings with 
highly significant p values (<0.001) are mean systolic blood 
pressure of 142.7 mmHg (±16.5) and mean diastolic blood 
pressure of 89.3 mmHg (±12.2). A significant result (p < 0.05) for 
obesity, 62% of the population studied, indicates its importance of 

the dataset. Crude proportions of central obesity were 71.2% 
(Statistically significant, p < 0.01). 
 It also demonstrates that the population studied has 
significant cardiovascular and metabolic health risks. Total 
cholesterol is elevated in 65% of subjects, and LDL cholesterol in 
73% (p < 0.001 in both cases). Statistically significant (p < 0.05) 
low HDL cholesterol is found in 60% of men and 50% of women. 
Diabetes prevalence is higher at 45% with a very significant result 
(p < 0.001). Furthermore, 64% of individuals exhibit elevated CRP 
levels, a highly significant p value (<0.001), indicating wide spread 
inflammation and related risks. These results highlight important 
concerns for cardiovascular and metabolic health in the population. 
 The data shows who in the population has key lifestyle 
related health risks. Of individuals, 75% have high sodium intake, 
which was statistically significant (p < 0.05), and 58% had high 
saturated fat intake, which was also statistically significant (p < 
0.05). 48% of the population is sedentary (p < 0.01). Smoking 
behavior stands out with 34% current smokers (p < 0.001) and 
28% former smokers (p < 0.05). These findings suggest the 
importance of dietary habits, physical inactivity and smoking on 
public health outcomes. 
 
Table 1: Demographic Findings 

Variable Value p-Value 

Sample Size 200 - 

Mean Age (years) 55.3 ± 10.4 <0.05 

Male (%) 58.5% <0.05 

Female (%) 41.5% <0.05 

Urban (%) 67.8% <0.01 

Rural (%) 32.2% <0.01 

 
Table 2: Clinical Findings 

Variable Value p-Value 

Hypertension Prevalence (%) 74% <0.001 

Mean Systolic BP (mmHg) 142.7 ± 16.5 <0.001 

Mean Diastolic BP (mmHg) 89.3 ± 12.2 <0.001 

Obesity Prevalence (%) 62% <0.05 

Central Obesity (%) 71.2% <0.01 

 
Table 3: Biochemical Findings 

Variable Value p-Value 

Elevated Total Cholesterol 
(%) 

65% <0.001 

Elevated LDL (%) 73% <0.001 

Low HDL (%) 60% (men), 50% 
(women) 

<0.05 

Diabetes Prevalence (%) 45% <0.001 

Elevated hs-CRP (%) 64% <0.001 

 
Table 4. Lifestyle and Behavioral Findings 

Variable Value p-Value 

High Sodium Intake (%) 75% <0.05 

High Saturated Fat Intake 
(%) 

58% <0.05 

Sedentary Lifestyle (%) 48% <0.01 

Active Smokers (%) 34% <0.001 

Former Smokers (%) 28% <0.05 

 

DISCUSSION 
This study highlighted the profound role of hypertension and 
obesity in the pathogenesis and progression of ischemic heart 
disease (IHD). The results show how these two big risk factors 
work together and combine with the increasing heart disease 
burden11. Based on clinical, biochemical and behavioural variables, 
this research examines the relationship between hypertension, 
obesity and IHD. We confirm that hypertension remains a major 
risk factor for IHD development in the studied population, 
especially in 74% participants. The direct hemodynamic burden of 
cardiac system is highly significant for systolic (142.7 ± 16.5 
mmHg) and diastolic (89.3 ± 12.2 mmHg) blood pressures (p < 
0.001). Chronic hypertension increases arterial shear stress, 
oxidative stress and pro inflammatory pathways, and leads to 
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endothelial dysfunction and acceleration of atherosclerosis12. It 
also exacerbates arterial stiffness and myocardial oxygen demand, 
and complicates ischemia, and the activation of the renin 
angiotensin aldosterone system (RAAS). 
 This association between hypertension and IHD is in 
agreement with previous observations, as, for example, that from 
the Framingham Heart Study which has previously described a 
dose related association of blood pressure and cardiovascular 
risk13. Hypertension is an independent risk factor in this cohort, and 
also acts to amplify the effect of other comorbidities such as 
obesity and diabetes. Obesity contributed significantly to IHD 
pathogenesis in the study population with a prevalence of 62%. 
Central obesity also was even more strongly associated with 
cardiovascular risk (p < 0.01) in 71.2% of the participants. It is well 
known that central adiposity is an exacerbating agent for 
cardiovascular damage via increases in sympathetic hyperactivity, 
RAAS activation and renal sodium retention. Together, these 
mechanisms synergistically increase blood pressure and promote 
disease progression in IHD14,15. 
 In this study, obesity is also linked to metabolic dysregulation 
with high LDL cholesterol (73%) and total cholesterol (65%). 
Elevated CRP levels (64%) in adipose tissue also contribute to 
endothelial dysfunction and atherogenesis in the proinflammatory 
milieu of adipose tissue. The findings are consistent with global 
epidemiological trends and are consistent with obesity increasing 
cardiovascular risk16. In the vast majority of participants, 
hypertension and obesity occur in common, and this is a major 
problem. Together, these intertwined pathophysiological pathways 
were synergistic and increased cardiovascular risk. For instance, 
obesity worsens hypertension by means including enhanced 
sympathetic drive, impaired renal pressure natriuretic, and 
increased activity of the RAAS17.  
 However, hypertension potentiates the vascular 
complications of obesity, and initiates a vicious cycle that 
predisposes to earlier onset and more severe IHD. The findings 
follow previous studies that have shown that obesity accounts for 
at least 75 percent of cases of hypertension. This strong 
interdependence emphasizes the importance of simultaneous 
therapeutic approaches to the two conditions to minimize adverse 
effects on cardiovascular health18. Cardiovascular outcome is also 
determined by clinical and biochemical markers, but also by 
lifestyle behaviors. High sodium intake (75%), high saturated fat 
consumption (58%) and a sedentary lifestyle (48%) were potential 
IHD risk contributors. The importance of population level 
interventions to reduce dietary and physical activity patterns is 
highlighted by these findings19. 
 The Smoking, active (34%) and former (28%) was another 
critical behavioral factor. Dleterious effects of smoking on vascular 
health are well established, including promotion of oxidative stress, 
endothelial dysfunction and thrombogenesis. Smoking cessation 
could have a significant impact on reduction of the burden of IHD 
in populations comparable to those intended for public health 
interventions20, 21. This study adds to the pressing need for 
multifaceted approaches to combat the coexistence of 
hypertension and obesity. Early detection and clinical management 
under control with lifestyle intervention, pharmacotherapy and 
patient education of these conditions must be prioritized. Diet, 
physical activity, and behavioral factor integrated care models 
combined with medical treatment may decrease incidence and 
progression of IHD22. 
 From the public health perspective, community based 
programs are needed to reduce the prevalence of obesity and 
hypertension. Policymakers instead should be supporting 
environments that promote healthy eating, physical activity and 
smoking cessation. Educational campaigns highlighting the risks of 
high sodium and saturated fat intake could add to these additional 
preventive efforts23. The advances in genomics and precision 
medicine should lead to development of personalized approaches 
to the management of obesity and hypertension. Further work is 
required to understand the long term impact of combined risk 

factor management on cardiovascular outcome. Additionally, 
knowledge of the socioeconomic determinants of hypertension and 
obesity may yield clues as to whom to target such interventions in 
high risk populations7, 23. 
 
Limitations: However, there are many limitations to this study. 
The cross sectional methodology used makes it unable to establish 
causal link between risk variables and IHD outcomes. Second, 
memory bias may be induced by the dependent variables (such as 
smoking and eating habits) being reported by the subjects 
themselves. Finally, the results can’t be applied to larger 
populations as they were using non probability sampling. However, 
the study provides valuable knowledge about the interaction 
between obesity, hypertension, and IHD, and provides a basis for 
further research. 
 

CONCLUSION 
The conclusion of this study was that obesity and hypertension are 
important factors in etiology and development of IHD. The 
substantial correlations found highlight the need for combined 
clinical and public health approaches to treating these 
interconnected illnesses. Cardiovascular risk behavioral and 
underlying processes can be targeted to improve population health 
outcomes and decrease the rising burden of IHD. These objectives 
need to be accomplished and the effects of cardiovascular 
diseases have to be diminished around the globe, and further 
research as well as policy initiatives are necessary. 
Conflict of interest: No conflict of interest was declared by 
authors. 
Funding: No funding was recived.  
 

REFERENCES 
1. Van Rooy M-J, Pretorius E. Obesity, hypertension and 

hypercholesterolemia as risk factors for atherosclerosis leading to 
ischemic events. Current Medicinal Chemistry. 2014;21(19):2121-9.  

2. Marinou K, Tousoulis D, Antonopoulos AS, Stefanadi E, Stefanadis 
C. Obesity and cardiovascular disease: from pathophysiology to risk 
stratification. International journal of cardiology. 2010;138(1):3-8.  

3. Henning RJ. Obesity and obesity-induced inflammatory disease 
contribute to atherosclerosis: a review of the pathophysiology and 
treatment of obesity. American journal of cardiovascular disease. 
2021;11(4):504.  

4. Leggio M, Lombardi M, Caldarone E, Severi P, D'emidio S, Armeni 
M, et al. The relationship between obesity and hypertension: an 
updated comprehensive overview on vicious twins. Hypertension 
research. 2017;40(12):947-63.  

5. DeMarco VG, Aroor AR, Sowers JR. The pathophysiology of 
hypertension in patients with obesity. Nature Reviews Endocrinology. 
2014;10(6):364-76.  

6. Koliaki C, Liatis S, Kokkinos A. Obesity and cardiovascular disease: 
revisiting an old relationship. Metabolism. 2019;92:98-107.  

7. Katta N, Loethen T, Lavie CJ, Alpert MA. Obesity and coronary heart 
disease: epidemiology, pathology, and coronary artery imaging. 
Current problems in cardiology. 2021;46(3):100655.  

8. Severino P, D’Amato A, Pucci M, Infusino F, Adamo F, Birtolo LI, et 
al. Ischemic heart disease pathophysiology paradigms overview: from 
plaque activation to microvascular dysfunction. International journal of 
molecular sciences. 2020;21(21):8118.  

9. Ren J, Wu NN, Wang S, Sowers JR, Zhang Y. Obesity 

cardiomyopathy: evidence, mechanisms, and therapeutic 
implications. Physiological reviews. 2021;101(4):1745-807.  

10. Alpert MA, Lavie CJ, Agrawal H, Aggarwal KB, Kumar SA. Obesity 
and heart failure: epidemiology, pathophysiology, clinical 
manifestations, and management. Translational Research. 
2014;164(4):345-56.  

11. Kotsis V, Nilsson P, Grassi G, Mancia G, Redon J, Luft F, et al. New 
developments in the pathogenesis of obesity-induced hypertension. 
Journal of hypertension. 2015;33(8):1499-508.  

12. Kones R. Primary prevention of coronary heart disease: integration of 
new data, evolving views, revised goals, and role of rosuvastatin in 
management. A comprehensive survey. Drug design, development 
and therapy. 2011:325-80.  

13. Powell-Wiley TM, Poirier P, Burke LE, Després J-P, Gordon-Larsen 
P, Lavie CJ, et al. Obesity and cardiovascular disease: a scientific 



G. Ali, G. Hussain, M. Tahir et al 

 

   P J M H S  Vol. 17, No. 03, March 2023   769 

statement from the American Heart Association. Circulation. 
2021;143(21):e984-e1010.  

14. Piché M-E, Tchernof A, Després J-P. Obesity phenotypes, diabetes, 
and cardiovascular diseases. Circulation research. 
2020;126(11):1477-500.  

15. Kotsis V, Tsioufis K, Antza C, Seravalle G, Coca A, Sierra C, et al. 
Obesity and cardiovascular risk: a call for action from the European 
Society of Hypertension Working Group of Obesity, Diabetes and the 
High-risk Patient and European Association for the Study of Obesity: 
part B: obesity-induced cardiovascular disease, early prevention 
strategies and future research directions. Journal of hypertension. 
2018;36(7):1441-55.  

16. Ng AC, Delgado V, Borlaug BA, Bax JJ. Diabesity: the combined 
burden of obesity and diabetes on heart disease and the role of 
imaging. Nature Reviews Cardiology. 2021;18(4):291-304.  

17. Packer M. Leptin-aldosterone-neprilysin axis: identification of its 
distinctive role in the pathogenesis of the three phenotypes of heart 
failure in people with obesity. Circulation. 2018;137(15):1614-31.  

18. Ahmad FS, Ning H, Rich JD, Yancy CW, Lloyd-Jones DM, Wilkins JT. 
Hypertension, obesity, diabetes, and heart failure–free survival: the 

cardiovascular disease lifetime risk pooling project. JACC: Heart 
Failure. 2016;4(12):911-9.  

19. Shrivastava AK, Singh HV, Raizada A, Singh SK. C-reactive protein, 
inflammation and coronary heart disease. The Egyptian Heart 
Journal. 2015;67(2):89-97.  

20. Wang Z, Nakayama T. Inflammation, a link between obesity and 
cardiovascular disease. Mediators of inflammation. 
2010;2010(1):535918.  

21. El Din UAS, Salem MM, Abdulazim DO. Uric acid in the pathogenesis 
of metabolic, renal, and cardiovascular diseases: a review. Journal of 
advanced research. 2017;8(5):537-48.  

22. Vaccarino V, Badimon L, Bremner JD, Cenko E, Cubedo J, 
Dorobantu M, et al. Depression and coronary heart disease: 2018 
position paper of the ESC working group on coronary 
pathophysiology and microcirculation. European heart journal. 
2020;41(17):1687-96.  

23. Cheng Y-C, Sheen J-M, Hu WL, Hung Y-C. Polyphenols and 
oxidative stress in atherosclerosis‐related ischemic heart disease and 

stroke. Oxidative medicine and cellular longevity. 
2017;2017(1):8526438.  

 
 


