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ABSTRACT 
Background: Coronary heart disease (CHD) is a leading cause of morbidity and mortality in adults, causing angina, 

MI, and sudden death. Total cholesterol and LDL-C are biochemical markers that increase CHD risk, while HDL-C 

reduces it. About 7.5 million deaths occur globally. The study aims to establish the association between test 

parameters like Total Cholesterol, LDL-C, and HDL-C with Coronary Heart Disease (CHD) among different ethnic 

groups of Pakistani population. High cholesterol, low LDL, and low HDL levels can cause serious cardiac 

complications. 

Objective: The objective is to find out a correlation between increase in blood levels of Total Cholesterol, LDL-C & 

HDL-C levels with increased risk of Coronary Heart Disease (CHD) in the patients from various ethnic groups of 

Northern Pakistan. 

Methodology:  A prospective study was conducted at RIC Rawalpindi's Department of Pathology, collecting blood 

samples from 200 patients with heart-related complaints diagnosed as having coronary heart disease (CHD). The 

study examined serum levels of total cholesterol, HDL cholesterol, and LDL cholesterol using biochemical kits. The 

results were analyzed using SPSS version 23 and collected from both diseased cases and healthy controls. 

Results: The study reveals significant variations in lipid profiles in patients with coronary heart disease (CHD) 

compared to the control group. Total cholesterol and low-density lipoprotein-cholesterol levels were higher in CHD 

patients, while high-density lipoprotein-cholesterol levels were lower. Out of 200 subjects, 100 were confirmed 

with CHD and 100 were a control group. Age-related changes were observed in males (82%), females (77%), and 

males (23%). 

Conclusions: This study confirms a strong positive relationship between cholesterol and LDL levels and heart 

disease, with a higher prevalence in patients over 45 years old, indicating that lipid profile increases with age, 

making individuals more susceptible to cardiac diseases.  

Keywords: Coronary Heart Disease (CHD), Lipid Profiles, Ethnic Groups, Cholesterol, LDL and HDL Correlation, 

Cardiac Risk Factors, Pakistani Ethnic Health Study 

INTRODUCTION 

Coronary Heart Disease (CHD) and contributes to more than 7.4 million deaths per year globally, which accounts 

for nearly half of all deaths from non-communicable diseases. By the year 2020, World Health Organization (WHO) 

is predicting more than 17.4 million deaths from CVD and 20 million people survive Heart Attack and Stroke every 

year. (1) Coronary Heart Diseases primarily caused by atherosclerosis, a chronic inflammatory disease of the 

arteries in which the deposition of cholesterol and fibrous materials in artery walls forms a plaque or lesion. (2) 
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Key risk factors that associate with the number of atherosclerotic CVD events include the total concentration of 

cholesterol found in the blood, as well as the cholesterol found in individual lipoprotein subclasses. (3) Serum 

concentrations of low-density lipoprotein -cholesterol (LDL-C) and high-density lipoprotein -cholesterol (HDL-C) 

have opposite effects on CVD risk, consistent with the role of LDL particles in the promotion of, and HDL particles 

in the protection against, atherosclerosis. (4)(5) 

The Framingham Heart Study first demonstrated a link between serum cholesterol and heart disease, 

hypothesizing dietary cholesterol's impact on serum lipids, despite no such association at the time.(6)(7) The 

hypothesis was supported by animal studies, including Nikolai N. Anchovy's 1913 study on rabbits, which 

demonstrated that high cholesterol intake led to atherosclerotic plaques.(8) Early studies revealed species-specific 

differences in atherosclerotic response to large doses of dietary cholesterol, with rats being more resistant than 

rabbits and guinea pigs.(8) The average intake of dietary cholesterol in U.S. adults is typically between 200–350 

mg/day, depending on gender and age group.(9) Eggs, a significant source of cholesterol, account for about a 

quarter of daily cholesterol intake in the U.S., contributing to both children and adults.(10)(11) Saturated fat 

increases serum cholesterol, while eggs, low in saturated fat, contribute only 2.5% of total saturated fatty acid 

intake among U.S. adults.(11) 

Early observational studies demonstrated a link between dietary cholesterol and risk for CHD (12) (13); Initial 

studies failed to account for confounding variables, and recent epidemiological studies show no association 

between dietary cholesterol and egg intake and CHD risk in the general population. (14)(15)(16) 

The occurrence of elevated levels of serum cholesterol in patients with CHD has been known over years. 

(17)(18)(19)(20) Recent studies on lipoproteins have made significant progress in understanding and managing 

lipid disorders, which are related to abnormalities in lipoprotein metabolism. (21)(22)(23). Clinically, the 

concentration of lipoproteins in the plasma is assessed by quantifying the cholesterol moiety of lipoprotein 

particle, which are sensitive markers for the assessment of Coronary Heart Disease (CHD) risk. (24)(25)(26) The 

concentration of HDL cholesterol especially HDL2 shows a strong inverse association with CHD. (27)(28)(29)(30) 

The levels of LDL- cholesterol were consistently raised in patients with CHD as compared to controls in various 

studies. (31)(32)(33) Significant rise in VLDL cholesterol has been reported in CHD patients in some studies. (34)  

Coronary Heart Disease (CHD) is a major cause of mortality and morbidity in Pakistan, with lifestyle factors, diet, 

environmental factors, and genetic predisposition influencing its progression and development. (35) Global 

epidemiological studies reveal a consistent correlation between healthy characteristics and the prevalence of CHD 

in healthy individuals, highlighting the progression of risk factors. (36) The results have drawn attention to the 

status of risk factors in formative outcomes (37) and heterogeneity of CHD patients. Family history of CHD is highly 

associated with disease occurrence. (38) Hypertension (39) frequently has a correlation with CHD. Increased 

serum cholesterol levels (40) are associated with the risk of CHD and decreased levels of low-density lipoprotein 

(LDL) and high-density lipoprotein (HDL) are important in the progression (41) of CHD. Hypertriglyceridemia is 

known (42) in the progression of CHD.           

According to the guidelines of the American Heart Association, the following values are prescribed for the above-

mentioned risk factors for cardiovascular disease: total cholesterol: <200mg/dl, HDL: >40 mg/dl and LDL: <130 

mg/dl. (43) Cardiovascular diseases, including ischemic, rheumatic, and cerebrovascular diseases, are influenced 

by lipid profiles, which include high cholesterol levels, which are strongly associated with heart disease 

progression.(44)(45)  The lipid hypothesis suggests that elevated cholesterol levels in the blood increase the risk 

of atherosclerosis, heart attack, stroke, and peripheral vascular disease,(46) Bad cholesterol (LDL) and good 

cholesterol (HDL) are genetically determined, but can be altered by body composition, medications, and diet, (47) 

and other factors. (48)  

Elevated levels of the lipoprotein fractions, LDL, IDL and VLDL, rather than the total cholesterol level, correlate 

with the extent and progress of atherosclerosis. (50) High levels of HDL cholesterol, despite being within normal 
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limits, have been linked to increased cardiovascular disease risk, raising doubts about the cardioprotective role of 

"good cholesterol."(51)(52) 

The study aimed to determine the correlation between routine lipid profile tests, including Total Cholesterol, HDL-

C, and LDL-C levels, in CHD patients across different ethnic groups in Northern Pakistan. Our study also aims to 

confirm previous studies in Pakistan and Northern Pakistan, extrapolating findings to our own population, and 

determine the prevalence of CHD among different ethnic groups. 

MATERIALS AND METHODS 
The study was approved by the Rawalpindi Institute of Cardiology's ethical committee and conducted in the 

Emergency and Pathology Department of the tertiary care Cardiac Hospital. The study used a prospective and 

cross-sectional, descriptive design and was completed in six months from June 2019 to November 2019. The study 

included 200 patients reporting cardiovascular system complaints at the RIC Emergency Department, with 100 

diagnosed with CHD and 100 suspected but not diagnosed as CHD. Informed consent was obtained from each 

participant. 

Patients with suspected coronary heart disease (CHD) were interviewed using a structured questionnaire, 

including socio-demographic data, history of smoking, exercise, family history of CHD, diabetes mellitus, and 

hypertension.  

This study's inclusion criteria encompassed individuals of all ages and genders diagnosed with CHD, based on 

clinical symptoms, ECG changes, positive Troponins, CKMB values, and radiological evidence, specifically focusing 

on Northern Pakistani patients. Exclusion criteria involved individuals not diagnosed with CHD or those from 

regions outside Northern Pakistan. 

In this study, a range of laboratory tests was conducted to evaluate various aspects of Coronary Heart Disease 

(CHD) in Northern Pakistani patients. These tests included Troponin-I (Trop-I), Creatine Kinase-MB (CK-MB), 

electrocardiogram (ECG), total cholesterol, low-density lipoprotein (LDL), and high-density lipoprotein (HDL) 

measurements. At the RIC Emergency Department, patients reporting with suspected CHD underwent essential 

point-of-care testing, including Trop-I and CK-MB assays, along with ECG recordings to aid in the diagnosis of CHD. 

The measurement of Trop-I and CK-MB was performed using the HUBI Cardiac DUO, an immunochromatography-

based diagnostic test. This involved adding blood samples, separating cells, and reacting with colloidal gold 

antibody conjugates. Results were displayed on the HUBI QUAN pro screen. ECGs, which record the heart's 

electrical activity over time, were used to identify patients with elevated reference values and definitive ECG 

changes indicative of CHD. 

In the laboratory, spectrophotometry was employed as an analytical principle to measure the absorbance of light 

by chemical substances. Enzymatic analysis, a widely accepted method in medical laboratories, involved color 

reactions initiated by enzyme-catalyzed reactions. Samples were sent to the lab for testing CK-MB levels in CHD 

individuals. For the estimation of total cholesterol, the enzymatic end-point method (CHOD-PAP) was utilized. This 

method involved the hydrolysis of cholesterol esters into cholesterol and fatty acids, followed by oxidation into 

cholestenone and H2O2. The resulting red quinoneimine dye was measured spectrophotometrically at 540/600 

nm. 

HDL-cholesterol was estimated using the Beckman Coulter AU System HDL-Cholesterol test, which involved 

solubilizing free cholesterol and selectively solubilizing HDL-lipoproteins. The absorbance increase was 

proportional to HDL-C concentration. LDL-cholesterol was measured using the Beckman Coulter AU System LDL-

Cholesterol test, which employed a two-reagent homogenous system. The concentration of LDL-C was determined 

by selectively solubilizing LDL-lipoproteins and measuring the resulting colorless end product. All these tests were 

carried out with strict adherence to calibration, quality control, and regulatory requirements. The results were 
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automatically calculated using the BECKMAN COULTER AU 480, a spectrophotometric-based chemical analyzer, 

ensuring the accuracy of the findings. 

We adhered to standard laboratory precautions when handling reagents and disposed of undiluted reagents while 

flushing waste pipes with water to prevent compound buildup. Local guidelines were followed for waste disposal. 

Excluded samples had abnormal characteristics or improper storage. 

RESULTS 
In the present study, lipid profile of patients with CHD, showed significant variation when compared to that of the 

control group. The Total Cholesterol and Low-Density Lipoprotein-Cholesterol were significantly higher in the CHD 

patients, whereas the High-Density Lipoprotein-Cholesterol had significantly lowered. Out of 200 subjects under 

the study, 100 subjects were confirmed with CHD and 100 subjects were regarded as control group without CHD. 

In our study the control group was consist of 100 subjects out of which 54 (54%) were males and 46 (46%) were 

females, their laboratory findings gives the normal results as mentioned in Table 1, on the other hand diseased 

group was consist of  100 cases out of which 71 (71%) were males and 29 (29%) were females, and  there was an 

increase in levels of Total Cholesterol and LDL-C while decrease in the level of HDL-C  in the different age groups 

of subjects as listed in the Table 2.  

Statistical analysis was performed using the statistical package for social sciences (SPSS) version 23. Statically 

significant P value was set as <0.01 level. The correlation between total cholesterol and LDL cholesterol is 

significant at <0.01 level and p value is < 0.001obtained that indicate a close relationship between total cholesterol 

and LDL with CHD patients. 

TABLE 1: MEAN LEVELS OF CHOLESTEROL, HDL & LDL IN NORMAL PATIENTS OF DIFFERENT AGE GROUPS 
(n=100) 

AGE GROUPS CHOLESTEROL HDL LDL 

<30 Years 163.21±13.96 42.0±3.07 106.21±9.47 

30-45 Years 165.1±16.07 40.1±2.17 102.21±9.07 

45-55 Years 156.21±15.07  37.21±3.07  98.21±12.07  

55-65 Years 160.21±13.07 38.2±4.07 88.21±16.07 

>65 Years 179.21±9.57 40.21±1.87 108.21±7.07 

 

TABLE 2: MEAN LEVELS OF CHOLESTEROL, HDL & LDL IN CHD PATIENTS OF DIFFERENT AGE GROUPS. (n=100) 

AGE GROUPS CHOLESTEROL HDL LDL 

<30 Years 191.21±1.07 34.1±2.7 117.1±3.7 

30-45 Years 189.21±18.27 32.2±3.7 121.2±22.27 

45-55 Years 211.21±20.07 31.21±3.8 140.21±36.07 

55-65 Years 220.21±20.27 30.21±3.47 141.1±27.07 

>65 Years 244.21±38.07 28.31±3.87 148.21±19.07 

Out of 100 study subjects, in males 82% cases were detected in which all these parameters shown changes and 

18% cases were detected in which all the studied parameters were normal while in case of Females 77% cases 

were detected in which changes were present and 23% cases were normal as in Figure 1. 
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MEAN LEVEL OF TOTAL 

CHOLESTEROL IN CONTROL AND 

DISEASED GROUP: 

The total cholesterol level in 

control group is normal in all ages 

while the level of cholesterol 

increased with age i.e. >30 years 

of age have mean (191.21±1.07), 

30-45 years have mean 

(189.21±18.27), 45-55 years have 

mean (211.21±20.07), 55-65 years 

have mean (220.21±20.27) and 

>65 years have mean 

(244.21±38.07) as listed in the 

(Table 3). 

TABLE 3 MEAN LEVEL CHOLESTEROL IN CONTROL AND DISEASED GROUP ON THE BASIS OF GENDER (n=100)   

Age group 
 

Normal Serum 
Cholesterol 
 

Gender 
distribution 

Serum Cholesterol 
among CHD Patients 

Gender distribution 

<30 Years 163.21±13.96 Male:2 (50%) 
Female: 2(50%) 

191.21±1.07 Male: 02 (100%) 
Female: 0 

30-45 Years 165.1±16.07 Male: 14 (51%) 
Female:13(49%) 

189.21±18.27 Male:08(100%) 
Female: 0 

45-55 Years 156.21±15.07  Male:15(44%) 
Female:18(56%) 

211.21±20.07 Male:22(73%) 
Female:8(27%) 

55-65 Years 160.21±13.07 Male: 16(64%) 
Female: 9(36%) 

220.21±20.27 Male:23(74%) 
Female:08(26%) 

>65 Years 179.21±9.57 Male:08(66%) 
Female:04(44%) 

244.21±38.07 Male:24(80%) 
Female:06(20%) 

Table-3: age-wise distribution of serum cholesterol (SC) concentration among normal and CHD subjects 

MEAN LEVEL OF HDL CHOLESTEROL IN CONTROL AND DISEASED GROUP: 

The HDL level in normal groups remains the normal while decreased in diseased group i.e. <30 years have mean 

(34.1±2.7), 30-45 years have mean (32.2±3.7), 45-55 years have mean (31.21±3.8), 55-65 years have mean 

(30.21±3.47) and >65 years have (28.31±3.87) mean values of HDL as listed in the (Table 4) 

TABLE 4 MEAN LEVEL HDL-C IN CONTROL AND DISEASED GROUP ON THE BASIS OF GENDER (n=100) 

Age group Normal Serum HDL 
 

Gender 
distribution 

Serum HDL among 
CHD Patients 

Gender distribution 

<30 Years 42.0±3.07 Male:2(50%) 
Female: 2(50%) 

34.1±2.7 Male: 02 (100%) 
Female: 0 

30-45 Years 40.1±2.17 Male:14 (51%) 
Female:13(49%) 

32.2±3.7 Male:08(100%) 
Female: 0 

45-55 Years 37.21±3.07  Male:15(44%) 
Female:18(56%) 

31.21±3.8 Male:22(73%) 
Female:8(27%) 

55-65 Years 38.2±4.07 Male: 16(64%) 
Female: 9(36%) 

30.21±3.47 Male:23(74%) 
Female:08(26%) 

>65 Years 40.21±1.87 Male:08(66%) 
Female:04(44%) 

28.31±3.87 Male:24(80%) 
Female:06(20%) 

Table-4: Showing age wise distribution of HDL concentration among normal and CHD patients 

 

0% 50% 100%

Males

Females

18%

23%

82%

77%

Males Females

Normal 18% 23%

Abnormal 82% 77%

Figure 1  Abnormal Levels of CH, HDL & LDL in 
Male & Females in Diseased Group(n=100)
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TOTAL CHOLESTEROL: 

Figure 2 shows the 

level of total 

Cholesterol in control 

& diseased group and 

the number of subject 

that lie in the 

categorized levels of 

parameter .i.e. in level 

100-180mg/dl 77 

subjects were in this 

level in control group 

while 14 subjects were 

in this level in diseased 

group, similarly in 

level 180-210mg/dl 23 

subjects in control 

while 22 in diseased, 

in level 210-230mg/dl 

no subject in control 

group while 37 in diseased group, in level 230-250mg/dl no subjects in control group while 16 in diseased group 

and in level>250mg/dl 11 subjects were present in diseased group. 

MEAN LEVEL OF LDL-C IN CONTROL AND DISEASED GROUP: 

The LDL-C level is remains normal in the control group while increase in the diseased group with the increase of 

age .i.e. <30 years of age have mean (117.1±3.7), 30-45 years have mean (121.2±22.27), 45-55 years have mean 

(140.21±36.07), 55-65 have mean (141.1±27.07) and >65 years of age have mean (148.21±19.07) of total LDL 

levels as listed in (Table 5). 

TABLE 5 MEAN LEVEL OF LDL-C IN CONTROL AND DISEASED GROUP ON THE BASIS OF GENDER (n=100) 

Age group Normal Serum LDL 
 

Gender 
distribution 

Serum LDL among 
CHD Patients 

Gender distribution 

<30 Years 106.21±9.47 Male:2(50%) 
Female: 2(50%) 

117.1±3.7 Male: 02 (100%) 
Female: 0 

30-45 Years 102.21±9.07 Male:14 (51%) 
Female:13(49%) 

121.2±22.27 Male:08(100%) 
Female: 0 

45-55 Years 98.21±12.07  Male:15(44%) 
Female:18(56%) 

140.21±36.07 Male:22(73%) 
Female:8(27%) 

55-65 Years 88.21±16.07 Male: 16(64%) 
Female: 9(36%) 

141.1±27.07 Male:23(74%) 
Female:08(26%) 

>65 Years 108.21±7.07 Male:08(66%) 
Female:04(44%) 

148.21±19.07 Male:24(80%) 
Female:06(20%) 

Table-5: Showing age-wise distribution of LDL concentration among normal and CHD patients 

HIGH DENSITY LIPOPROTEIN: 

Figure 3 shows the level of HDL Cholesterol in control & diseased group and the number of subject that lie in the 

categorized levels of parameter .i.e. in level 50-65mg/dl 25 subjects were in this level in control group while 2 

subjects were in this level in diseased group, similarly in level 35-50 mg/dl 75 subjects in control while 30 in 

100-
180mg/dl

180-
210mg/dl

210-
230mg/dl

230-
250mg/dl

>250mg/dl

Control 77 23 0 0 0

Diseased 14 22 37 16 11

Males in CHD 11 17 28 8 7

females in CHD 3 5 9 8 4
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Figure 2: TOTAL CHOLESTEROL LEVEL 

(n=100)
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diseased, in level 25-35mg/dl no subject in control group while 53 in diseased group and in level <25mg/dl no 

subjects in control group while 15 in diseased group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ETHNICITY:  

Table 6 shows that Punjabi are more susceptible for CHD about 60% of total and other ethnic groups have less 

percentage as compared to Punjabi. 

TABLE 6 Frequency Percent % Valid Percent Cumulative 
Percent 

Punjabi 60 60.0 60.0 60.0 

Kashmiri 20 20.0 20.0 20.0 

Pathan 17 17.0 17.0 17.0 

Muhajir 2 2.0 2.0 99.0 

Gilgiti 1 1.0 1.0 100.0 

Total 100 100.0 100.0  

 

 

Punjabi 60%

Kashmiri 
20%

Pathan17% Muhajir 2% gilgiti 1%

Figure 4: DIFFERENT ETHNIC 

GROUPS (n=100)

Punjabi Kashmiri Pathan Muhajir Gilgiti

50-65mg/dl 35-50mg/dl 25-35mg/dl <25mg/dl

Control 25 75 0 0

Diseased 2 30 53 15

Male in CHD 2 20 38 11

Female in CHD 0 10 15 4
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Figure 3: HDL CHOLESTEROL LEVEL (n=100)
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CORRELATION OF CHOLESTEROL HDL AND LDL IN DISEASED GROUP: 

Table 7 shows that there is a strong correlation between cholesterol and LDL also called as direct relationship 

when one is increase other also increase, this table shows that correlation is significant at 0.01 level. The 

graphical presentation also shows the relationship between Cholesterol and LDL, HDL has inverse relation with 

the Cholesterol when cholesterol increase HDL decrease at 0.01 levels. 

Table 7 Correlations between Total Cholesterol, HDL and LDL in Diseased Group (n=100) 

 

Table 8 Correlations of Total Cholesterol and LDL In Diseased Group (N=100) 

 Total Cholesterol 
level in CHD 
patients 

Low Density 
Lipoproteins in 
CHD Patients 

Total Cholesterol level in CHD 
Patients 

Pearson Correlation 1 .645** 

Sig. (2-tailed)  .001 

N 100 100 

Low Density Lipoproteins in CHD 
Patients 

Pearson Correlation .645** 1 

Sig. (2-tailed) .001  

N 100 100 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

 Ages of 
Subjects 

Total 
Cholesterol 
level in 
CHD 
Patients 

High 
Density 
Lipoproteins 
in CHD 
Patients 

Low Density 
Lipoproteins 
in CHD 
Patients 

Ages of Subjects Pearson 
Correlation 

1 .177 .017 .190 

Sig. (2-tailed)  .078 .868 .058 

N 100 100 100 100 

Total Cholesterol level 
in MI Patients 

Pearson 
Correlation 

.177 1 -.132 .645** 

Sig. (2-tailed) .078  .191 .001 

N 100 100 100 100 

High Density 
Lipoproteins in MI 
Patients 

Pearson 
Correlation 

.017 -.132 1 .022 

Sig. (2-tailed) .868 .191  .832 

N 100 100 100 100 

Low Density 
Lipoproteins in MI 
Patients 

Pearson 
Correlation 

.190 .645** .022 1 

Sig. (2-tailed) .058 .001 .832  

N 100 100 100 100 

**. Correlation is significant at the 0.01 level (2-tailed). 
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DISCUSSION 
CHD remains a major cause of death in developed countries, with modifying risk factors including plasma 

cholesterol, affecting mortality rates. (87) The cholesterol-diet-CHD hypothesis suggests that elevated plasma 

cholesterol concentrations increase the risk of coronary heart disease (CHD), while decreasing cholesterol levels 

decrease the risk. (88)(89) Epidemiologic studies have linked the intake of high levels of dietary fat rich in 

cholesterol and saturated fats, with increased plasma cholesterol levels. Therefore, restriction of saturated fat and 

cholesterol is the cornerstone of dietary therapy to lower down the elevated blood cholesterol levels. (90) In the 

present study, CHD incidence was more especially those in the age group 51- 60 years. 

Clinical studies show an inverse relationship between HDL-C levels and atherosclerosis, as HDL enhances reverse 

cholesterol transport, has anti-oxidative, anti-inflammatory, anti-thrombotic, and vasso-protective effects. (91) 

The study found a significant decrease in HDL-C levels in patients with coronary heart disease (CHD) compared to 

controls, indicating an inverse association between HDL-C and cardiovascular risk. (92)(93) Recent study shows 

increased HDL-C levels 57% lessen CHD risk, but clinical guidelines prioritize LDL-C, non-HDL-C, and HDL-C as 

secondary targets in prevention, with goals varying by gender. (94)(95) LDL-C is crucial for CHD pathogenesis and 

lowering it in high-risk patients can reduce atherosclerosis progression, revascularization, and ischemic events, 

according to the National Cholesterol Education Program. (96) 

Studies show a significant increase in TC/HDL-C in men and women aged 51-70, with plasma HDL cholesterol 

values and TC/HDL ratios being important coronary risk factors.(97) In a study evaluating the prognostic 

significance of several risk factors on the outcome of CHD in 639 cardiovascular disease-free subjects with 

heterozygous familial hypercholesterolemia (FH), it was found that a one-unit difference in LDL-C/HDL-C ratio was 
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associated with a 17% higher risk. (98) This study shows that LDL-C levels eight times more than HDL-C predicts 

an adverse CHD event, in patients with FH. 

Smoking is more common in males due to societal norms and perceived manhood. This leads to a higher 

prevalence of smoking among males, a key risk factor for cardiovascular diseases (CHD), compared to females in 

Europe and Pakistan. (99) In the 20th century, 100 million people died the world over due to diseases caused by 

the use of excess tobacco, and it is projected that by 2030, one of every six individuals will die due to the deadly 

effects of smoking. Of these deaths, 50% are expected among the middle-age group (35-69 years).(100) The 

INTERHEART and other studies conducted in Pakistan have shown a linear relationship between the number of 

cigarettes smoked and CHD. Stress, hypertension, and diabetes increase the risk of MI in males, while females are 

less prone to these issues. Hypertension is a leading cause of CHD, while diabetes increases heart disease risk. 

A Finnish study reveals that diabetic patients without a previous myocardial infarction have a similar risk of 

infarction compared to those without diabetes. (102) Diabetes increases vulnerability to coronary heart disease 

(CHD), with males having a higher risk due to hormonal changes. In Pakistan, 5.1% of newly diagnosed diabetics 

are males and 6.8% women. (103). Society’s changing environment leads to dietary habits, with males being more 

active and resourceful. This leads to weight gain, obesity, and increased BMI, which is directly related to 

cardiovascular disease (CVD) and ischemic stroke. (104) the all above explains why dynamics of CHD in male 

population.   

A 2008 study by Dr. Maciej Tomaszewski suggests that men's higher risk for heart disease may be due to specific 

effects of sex hormones. (105). The study found that females have a lower risk of CHD due to hormonal changes, 

with 78% of cases being male and 22% female. The study found that females are more likely to develop 

psychological problems and symptoms similar to CHD, leading to a higher number of female cases in suspected 

individuals. Normal cholesterol levels, not just elevated lipid profiles, also contribute to CHD. The study reveals 

that age increases the risk of coronary heart disease (CHD), with 87 cases between 40-70, and 69.7% of patients 

having elevated cholesterol levels. (106) The study analyzed 100 subjects with varying cholesterol and LDL levels, 

finding a strong positive correlation between HDL cholesterol and total cholesterol. The majority (93%) were 

diagnosed with CHD, indicating an increase in cases with age. CHD prevalence rates increase with LDL cholesterol 

level and decrease with HDL cholesterol, with low HDL cholesterol causing greater prevalence. 

Our study consists on the people reported with CHD at RIC from Northern Areas of Pakistan and their Ethnicity is 

Mentioned in Table 6 & Figure 4  .i.e. 60% Punjabi, 20% Kashmiri, 17% Pathan and <1% other ethnic groups are 

diagnosed with CHD, the main reason behind this is that the people of the Provence Punjab have loss of physical 

activities, living in the cities and use of fast as well as junk foods, improper balance diet, busy life style all these 

conditions are more vulnerable to Cardiac diseases due to increase of Lipid profile while in the people of rural area 

are less prone to CHD due to strong physical efforts, fresh environment, use of green vegetables, climate, and 

good life style. The majority of the people of Pakistan live in rural areas (60%-65%); however, people are migrating 

to the large cities. According to a report on the national vision, more people will move to cities than to rural areas, 

and by 2030 Pakistan will become predominantly urban.(107) Pakistan's people face severe challenges such as 

lack of safe drinking water, food insecurity, and inadequate quality and affordable primary healthcare 

services.(108) This results in a poorly developed social protection net; an infrastructure shortfall, mainly in 

transport, energy, and irrigation; and inadequate delivery of social services.(109)(110) Besides these challenges, 

the continuous structural changes and dictated policies in Pakistani health systems have led to social inequalities 

and worsened health statistics in the world. 

CONCLUSION 
The findings from this study revalidate this scientific observation that there was a significant rise in the levels of 

TC and LDL-C in the patients that were confirmed with CHD when they were compared to the controls, and the 

level of HDL-C were low in most of the patients with CHD. It is confirmed by this study s study that Cholesterol and 

LDL have a strong positive relationship with CHD. As percentage of the disease was more in the age >45 years, it 
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is concluded that people are more prone to cardiac diseases due to elevation of lipid profile with the advancement  

of age. 

RECOMMENDATION: 

It is important to monitor the risk factors of CHD with the passage of age to reduce the occurrence of CHD, the 

main focus on the monitoring of Lipid profile after every 5 years of age. Modify the lifestyle measures like 

consumption of a proper diet along with regular physical exercise; and if required, cholesterol lowering therapy 

(e.g., statins) should be initiated in susceptible populations even though the levels may be well within the 

internationally desired levels. 
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