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ABSTRACT 
 

Background: Obesity is now considered as an emerging epidemic worldwide. It is associated with dyslipidemias 

and is considered independent cardiovascular risk factor in many subjects. Obesity and its metabolic 
consequences are worldwide epidemics.  
Aim: To determine frequency of dyslipidemias in non-diabetic obese subjects presenting to a tertiary care hospital 
in Lahore. 
Methods: This cross sectional study was carried out in medical inpatient and outpatient departments of Sir Ganga 

ram Hospital, Lahore during six months, from 12th August 2016 to 11th February 2017.  Patients were interviewed 
for absence of diabetes mellitus, hypertension, renal, hepatic or cardiac disease, family history of dyslipidemias, 
smoking and drinking alcohol. Body weight in kilograms and height in centimeters was measured to calculate BMI.  
Results: There were 93 (46.5%) males and 107(53.5%) females. The mean BMI of patients was 36.07 ± 3.25 

kg/m2; 79 (39.5%) patients with grade I obesity (BMI 30.0-34.9 kg/m2), 92 (46%) patients with grade II obesity (BMI 
35.0-39.9 kg/m2) and 29 (14.5%) patients with grade III obesity (BMI ≥ 40.0 kg/m2). Raised total cholesterol 
>200mg/dl was present in 155(77.5%) patients and absent in 45(22.5%) patients.  
Conclusion: Prevalence of dyslipidemia was both age and body mass index dependent. Dyslipidemia showed an 

increasing trend with age ≥ 38 years. Patients with increased body mass index had increased prevalence of 
dyslipidemia which is an eye opener for the health policy makers to devise the strategies to delay the onset of this 
preventable disease.  
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INTRODUCTION 
 

The pandemic of obesity, which began in the United States, 
spread to Europe and other affluent nations of the world, is 
now finding its way into the urban areas of developing 
countries1. Pakistan ranked as the 9th most obese country 
out of 188 countries, in the Global Burden of Disease 
study. Obesity brings with it, a multitude of health 
problems, which include cardiovascular disease (CVD), 
type 2 diabetes mellitus, hypertension, dyslipidemias, 
stroke, certain cancers, osteoarthritis and sleep apnea. The 
association of obesity with an increased risk of 
atherosclerosis and CVD is in part due to a strong 
association with atherogenic dyslipidemias2. Dyslipidemia 
of obesity is characterized by elevated total cholesterol, 
elevated plasma triglycerides, elevated low density 
lipoproteins (LDL) cholesterol, reduced amount of high 
density lipoproteins (HDL) cholesterol and increased small 
dense LDL particles3. Regarding dyslipidemias, much work 
has been done in the field of standard risk factors like 
Diabetes and Hypertension.4,5 Obesity, however, is a 
proven independent risk factor for CVD, measured clinically 
as Body Mass Index (BMI)6. 

Cardiovascular events are the leading cause of 
mortality and morbidity world -wide. Diabetes and 
Hypertension are two major contributors towards 
cardiovascular mortality and morbidity. However, other 
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risk factors should also be taken into account to reduce the 
number of causalities resulting from CVD3. In general, 
Obesity and dyslipidemia are often overlooked and 
undertreated. Since these are independent risk factors for 
cardiovascular events, health professionals should also 
consider obesity and dyslipidemia in order to enhance 
assessment of cardiovascular risk and mortality3. 

Obesity is defined in terms of BMI. However, BMI 
doesn’t take into consideration the total fat mass or 
distribution of fat on the body. Abdominal fat deposition has 
emerged as strong risk factor for CVD, and is measured in 
terms of waist hip circumference.7Obese subjects, 
especially with central obesity (intra-abdominal fat), have 
significantly higher mean triglycerides, LDL cholesterol, 
total cholesterol and a higher prevalence of dyslipidemia8. 
Operational definitions: 
Obesity: Patients with BMI > 30 kg/m2 were considered as 

Obese. 
Dyslipidemia: Patients were considered to have 

dyslipidemias if they had raised Total cholesterol > 
200mg/dl, raised Triglycerides > 150mg/dl, raised LDL 
cholesterol > 130mg/dl, Lowered HDL cholesterol < 
40mg/dl. Patients with fasting blood sugar level < 126mg/dl 
and not on the hypeglycemic therapy were taken as not 
having diabetes mellitus. 

It was a cross-sectional descriptive study. The study 
was conducted in medical outdoor & indoor of Sir Ganga 
ram Hospital, Lahore. The study was completed within 6 
months i.e from12th August 2016 to 11th February 2017. 
Sample size of 200 cases was calculated with 95% 
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confidence level& 5% margin of error by taking expected 
percentage of dyslipidemia (decreased HDL) i.e. 76% in 
non-diabetic obese subjects presenting in tertiary care 
hospital. 
Sampling technique was non-probability Consecutive 
sampling. 
Inclusion criteria 

 Age Patients of age groups (30- 70 years) 

 Gender (Male/Female) 

 BMI>30kg/m2 and non-diabetics  
Exclusion criteria 

 Fasting blood sugar ≥126mg/dl 

 Blood Pressure > 140/90 mmHg 

 Renal, cardiac disease and hepatic disease 
(attributable to cause other than obesity) diagnosed on 
clinical and laboratory features 

 Familial dyslipidemias 

 Patients taking lipid lowering drugs 

 Alcoholics & Smokers  
Data collection procedure: Non-diabetic obese subjects 

of both genders presenting to outpatients and inpatient 
departments of medicine at Sir Ganga Ram Hospital 
Lahore, fulfilling the inclusion criteria were selected for this 
study. Written & Informed consent was taken from all the 
enrolled patients. Demographic information i.e. name, age 
& gender was collected. Patients were interviewed for 
absence of diabetes mellitus, hypertension, renal, hepatic 
or cardiac disease, family history of dyslipidemias, smoking 
and drinking alcohol. Body weight in kilograms and height 
in centimeters was measured to calculate BMI. For fasting 
lipid profile testing, 2 ml venous blood was collected at 9am 
after 12hours fasting. Baseline evaluation including 
determination of fasting blood sugar, urea & creatinine 
levels, liver function tests & ECG were done to rule out 
metabolic disease and organ dysfunction. All information 
was collected through a specially designed proforma. 
Dyslipidemia was labeled as per operational definition and 
was treated as per hospital protocol. 
Statistical analysis: The data was entered into SPSS 

version 24.0 and analyzed through its statistical program. 
The qualitative variables like gender, dyslipidemia (i.e. 
rasied total cholesterol, LDL and HDL and low LDL) were 
presented as frequencies and percentages. Numerical data 
like age and BMI were presented as simple descriptive 
statistics giving mean and standard deviation. Data was 
stratified for age, gender and BMI to address the effect 
modifier. Post stratification chi-square test was applied to 
check the significance with P-value ≤ 0.05 considered as 
significant. 
 

RESULTS 
 

 A total of 200 non- diabetic obese patients were included 
in study. Mean age of total patients in the study was 48.00 
± 7.79 years. There were 93 (46.5%) males and 107 
(53.5%) females. Mean BMI of total patients in the study 
was 36.07 ± 3.25kg/m2.There were total 79 (39.5%) 
patients with BMI 30.0-34.9 kg/m2(grade I obesity), 92 
(46%) patients with BMI35.0-39.9 kg/m2(grade II obesity) 
and 29 (14.5%) patients with BMI≥ 40.0kg/m2(grade III 
obesity) (table 1).Distribution of Patients by Total 
Cholesterol Level: Out of the total 200 patients, 155 

(77.5%) patients had raised total cholesterol level > 200 
mg/dl and 45(22.5%) patients had total cholesterol level ≤ 
200 mg/dl (table 2). The study results showed that raised 
triglycerides level > 150 mg/dl was found in 164(82%) 
patients while36 (18%) patients had decreased 
triglycerides level ≤ 150 mg/dl (table 3). 
In the study 147 (73.5%) patients had raised LDL 
cholesterol level > 130 mg/dl and 53(26.5%) patients had 
decreased LDL cholesterol level≤ 130 mg/dl (table 4). 
Distribution of Patients by HDL Cholesterol Level: Of 

the total 200 patients, 135 (67.5%) patients had decreased 
HDL cholesterol < 40mg/dl and65 (32.5%) patients had 
high HDL cholesterol ≥ 40 mg/dl (table 5). 
Distribution of Patients by Dyslipidemia: The study 

results showed that dyslipidemia (defined as presence of 
one or more of the following: raised total cholesterol level > 
200 mg/dl, raised triglyceride level > 150 mg/dl, raised LDL 
cholesterol level > 130 mg/dl and decreased HDL 
cholesterol < 40mg/dl) was present in 166 (83%) patients 
and was absent in 34 (17%) patients (table 6). 
Comparison of Total Cholesterol Level with Body Mass 
Index: The study showed that raised total cholesterol level 

> 200 mg/dl was present in 155 (77.5%) patients of whom 
57 patients (28.5%) had with BMI 30.0-34.9 kg/m2, 73 
patients (36.5%) had BMI 35.0-39.9 kg/m2 and 25 patients 
(12.5%) had BMI > 40.0 kg/m2 (table 15). 
Statistically there is insignificant difference between the 
BMI of patient and raised total cholesterol level i.e. p-value 
> 0.05. This shows that BMI has no impact in the 
development of raised total cholesterol level in non-diabetic 
obese patients (table 2). 
Comparison of Triglycerides Levels with Body Mass 
Index: Of the 164 (82%) patients who had raised 

triglyceride levels> 150 mg/dl, 57 patients (28.5%) had BMI 
30.0-34.9 kg/m2, 79 patients (39.5%) had BMI 35.0-39.9 
kg/m2 and 28 patients (14%) had> 40.0 kg/m2 (table 3). 
Statistically there is significant difference between the 
occurrence of raised triglycerides and BMI i.e. p-value < 
0.05. This shows that raised triglycerides is common in 
patients with BMI ≥ 35kg/m2 i.e., non- diabetic obese 
patients with increased BMI have higher chances of 
developing raised triglyceride levels(table  
Comparison of LDL Cholestrol with Body Mass Index: 

The study showed that of the 147 (73.5%) patients who 
had raised LDL level > 130 mg/dl, 49 patients (24.5%) had 
BMI 30.0-34.9 kg/m2, 72 patients (36%) had BMI 35.0-39.9 
kg/m2and 26 patients (13%) had BMI > 40.0 kg/m2(table 4). 
Statistically there is significant difference between the 
occurrence of raised LDL cholestrol level and BMI i.e. p-
value < 0.05. This shows that raised LDL is common in 
patients with BMI ≥ 35kg/m2 i.e., non- diabetic obese 
patients have higher chances of developing raised LDL 
(table 4). 
Comparison of HDL Cholesterol Level with Body Mass 
Index: Of the 135 (67.5%) patients who had decreased 

HDL level< 40 mg/dl, 45 patients (22.5%) were in grade I 
with BMI 30.0-34.9 kg/m2, 67 patients (33.5%) were in 
grade II with BMI 35.0-39.9 kg/m2and 23 patients (11.5%) 
were in grade III with BMI > 40.0 kg/m2(table 5). 
Statistically there is significant difference between the 
occurrence of decreased HDL level and BMI i.e. p-value < 
0.05. This shows that decreased HDL is common in 
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patients with BMI ≥ 35kg/m2 i.e., non- diabetic obese 
patients have greater risk of developing decreased HDL 
(table 5). 
Comparison of Dyslipidemia with Gender: The results 

showed that dyslipidemia was present in 166(83%) patients 
of whom 92 (46%) were females and 74 (37%) were males. 
Statistically there is insignificant difference between the 
gender of patient and presence of dyslipidemia i.e. p-value 
> 0.05. This shows that gender has no impact in the 
development of dyslipidemia in non-diabetic obese patients 
(table 6). 
Comparison of Dyslipidemia with Body Mass Index: In 

this study dyslipidemia was present in 166 (83%) patients 
of whom 59 patients (29.5%) had BMI 30.0-34.9 kg/m2, 79 
patients (39.5%) were with BMI 35.0-39.9 kg/m2 and 28 
patients (14%) were with BMI > 40.0 kg/m2 (table 6). 
 

Statistically there is significant difference between the 
presence of dyslipidemia and BMI i.e. p-value < 0.05. This 
shows that dyslipidemia is common in patients with BMI ≥ 
35kg/m2 i.e., non- diabetic obese patients have greater risk 
of developing dyslipidemia (table 6). 
 
Table.1: Distribution of Body Mass Index of the whole study 
population 

Body Mass Index  (kg/m2) n %age 

 30.0 – 34.9 (Grade I obesity) 79 39.5 

35.0 - 39.9 (Grade II obesity) 92 46.0 

> 40.0 (Grade III obesity) 29 14.5 

 

Table:2 Comparison of Total Cholesterol Level according to age, gender and grade of Obesity with regard to (BMI) of the study population 

 
Age (Years) 

Total Cholesterol Total 
(n=200) 

 
P-value >200 mg/dl (Raised) ≤200 mg/dl(Lowered) 

n %age n %age 

30 – 37 9 4.5 11 5.5 20  
 
 

0.001 

38 – 45 38 19.0 16 8.0 54 

46–53 71 35.5 14 7.0 85 

54–61 28 14.0 3 1.5 31 

62–70 9 4.5 1 0.5 10 

Gender 

Female 86 43.0 21 10.5 107  
0.297 Male 69 34.5 24 12.0 93 

Obesity 

 Grade I (30.0 – 34.9) 57 28.5 22 11.0 79  
0.255  Grade II  (35.0 - 39.9) 73 36.5 19 9.5 92 

Grade III (> 40.0) 25 12.5 4 2.0 29 

Total 155 77.5 45 22.5 200 

 
Table:3 Comparison of Triglyceride Levels according to age, gender and grade of Obesity of the study population 

 
Age (Years) 

Triglycerides Total 
(n=200) 

 
P-value > 150 mg/dl (Raised) ≤150 mg/dl(Lowered) 

n %age n %age 

30 – 37 12 6.0 8 4.0 20  
 
 

0.008 

38 – 45 40 20.0 14 7.0 54 

46–53 75 37.5 10 5.0 85 

54–61 29 14.5 2 1.0 31 

62–70 8 4.0 2 1.0 10 

Gender 

Female 91 45.5 16 8.0 107 0.23 

Male 73 36.5 20 10.0 93 

Obesity 

 Grade I (30.0 – 34.9) 57 28.5 22 11.0 79 0.006 

 Grade II  (35.0 - 39.9) 79 39.5 13 6.5 92 

Grade III (> 40.0) 28 14.0 1 0.5 29 

Total 164 82.0 36 18.0 200 

 
Table:4 Comparison of LDL Cholesterol Level according to age, gender and grade of Obesity with regard to (BMI) of the study population. 

 
Age (Years) 

LDL Cholesterol 
LDL 

Cholesterol 

 
P-value > 130 mg/dl (Raised) > 130 mg/dl (Raised) 

n %age n %age 

30 – 37 7 3.5 13 6.5 20  
 

0.001 
38 – 45 38 19.0 16 8.0 54 

46–53 69 34.5 16 8.0 85 

54–61 25 12.5 6 3.0 31 

62–70 8 4.0 2 1.0 10 

Gender 

Female 85 42.5 22 11.0 107 0.041 

Male 62 31.0 31 15.5 93 
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Obesity 

 Grade I  (30.0 – 34.9) 49 24.5 30 15.0 79 0.006 

 Grade II  (35.0 - 39.9) 72 36.0 20 10.0 92 

Grade III (> 40.0) 26 13.0 3 1.5 29 

Total 147 73.5 53 26.5 200 

 
Table:5. Comparison of HDL Cholesterol Level according to age, gender and grade of Obesity with regard to (BMI) of the study population 

 
Age (Years) 
 

HDL Cholesterol 
HDL 

Cholesterol 

 
P-value < 40 mg/dl(Lowered) < 40 mg/dl(Lowered) 

n %age n %age 

30 – 37 10 5.0 10 5.0 20  
 
 
0.112 

38 – 45 34 17.0 20 10.0 54 

46–53 59 29.5 26 13.0 85 

54–61 26 13.0 5 2.5 31 

62–70 6 3.0 4 2.0 10 

Gender 

Female 74 37.0 33 16.5 107 0.59 

Male 61 30.5 32 16.0 93 

Obesity 

Grade I (30.0 – 34.9) 45 22.5 34 17.0 79 0.030 

Grade II  (35.0 - 39.9) 67 33.5 25 12.5 92 

Grade III(> 40.0) 23 11.5 6 3.0 29 

Total 147 73.5 53 26.5 200 

 
Table 6:  Comparison of overall Dyslipidemia according to age, gender and grade of Obesity with regard to (BMI) of the study population 

 
Age (Years) 

Dyslipidemia 

Total 

 
P-value Present Present 

n %age n %age 

30 – 37 12 6.0 8 4.0 20  
0.008 38 – 45 41 20.5 13 6.5 54 

46–53 75 37.5 10 5.0 85 

54–61 29 14.5 2 1.0 31 

62–70 9 4.5 1 0.5 10 

Gender  

Female 92 46.0 15 7.5 107 0.23 

Male 74 37.0 19 9.5 93 

Obesity 

 Grade I (30.0 – 34.9) 59 29.5 20 10.0 79 0.017 

 Grade II  (35.0 - 39.9) 79 39.5 13 6.5 92 

Grade III (> 40.0) 28 14.0 1 0.5 29 

Total 147 73.5 53 26.5 200 

 

DISCUSSION 
 

Obesity continues to increase substantially worldwide, 
affecting all ages, sexes and races. Obesity especially 
central obesity, is probably the main cause of the metabolic 
syndrome, which includes insulin resistance, type 2 
diabetes mellitus, hypertension, the obstructive sleep 
apnea syndrome, non-alcoholic fatty liver disease (NAFLD) 
and dyslipidemia, all risk factors for cardiovascular 
disease.2Obesity increases cardiovascular risk through risk 
factors such as increased triglycerides, high LDL 
cholesterol, low HDL cholesterol. An important link between 
visceral obesity, the metabolic syndrome and dyslipidemia, 
seems to be the development of insulin resistance in 
peripheral tissues leading to an enhanced hepatic flux of 
fatty acids leading to atheroscelrosis3, striking finding and 
fact about the asian populations, they have a greater 
percentage of body fat at lower BMI compare to western 
population.9,10There is recent evidence that the current BMI 
and waist circumference cutoffs used in the World Health 
Organization’s definitions of the overweight and obesity, 
which were developed using western population, may need 
to be lowered for Asian population11.  

Worldwide, at least 2.8 million people die each year 
as a result of being overweight or obese, In 2008, 35% of 
adults aged 20+ were overweight (BMI ≥ 25 kg/m2) (34% 
men and 35% of women). The worldwide prevalence of 
obesity has nearly doubled between 1980 and 2008. In 
2008, 10% of men and 14% of women in the world were 
obese (BMI ≥30 kg/m2), compared with 5% for men and 8% 
for women in 1980. An estimated 205 million men and 297 
million women over the age of 20 were obese – a total of 
more than half a billion adults worldwide12. 

Greater BMI is associated with increased rate of 
death from all causes and from cardiovascular disease 
(CVD). The risk of all-cause mortality with increasing BMI of 
25 kg/m2 or higher appears to be independent of gender 
and ethnicity13. 

Dyslipidemia (defined as presence of one or more of 
the following: raised total cholesterol level >200mg/dl, 
raised triglyceride level >150 mg/dl, raised LDL cholesterol 
level >130 mg/dl and decreased HDL cholesterol < 40mg/dl  
was present in 83% of non-diabetic obese patients in our 
study thus revealing a frequency dyslipidemias collectively 
as compared to the study conducted at Bangalore9. 
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Of the 200 subjects studied 77.5% had elevated 
total cholesterol, 82% had elevated triglycerides, 73.5% 
had elevated LDL cholestrol and 67.5% had low HDL 
cholesterol levels as compared to the results of the study 
conducted by Sowbhagy Lakshmi et, al10 at Bangalore 
medical college which showed that 84% patients had 
raised total cholestrol 98% had elevated TG,80% had 
raised LDL and 76% had low HDL.10The results though 
slightly less in percentages than Sowbhagy Lakshmi’s 
study are comparable for the values of total cholesterol, 
triglycerides, LDL and HDL which may be due to dietary 
preferences and lifestyle changes. 

As dyslipidemia plays piovital role in cardiovascular 
risk and many studies have been conducted to find out the 
prevalence of this devastating and silent disease.A study 
was conducted by Rastogi et al,14 in our neighbor country 
India, the mean total cholesterol of the subjects was 204 ± 
15.8 gm. /dl, which is slightly lower than our study results, 
Similarly in another study conducted by Ahmed et al,15 the 
mean total cholesterol of the subjects was 211.91 ± 40.19 
mg/dl, which is comparable with the our study. The mean 
triglycerides of the subjects in our study was 160.80 ± 
22.78 mg/dl, as compared with the study conducted by 
Rastogi et al,14 where mean serum triglycerides of the 
subjects was 162 ± 14.19 gm/dl, which is also comparable 
with our study. A national study conducted by Ahmed et 
al15 at Bahawal Victoria Hospital Bahawalpur the mean LDL 
of the subjects was 131.82 ± 32.13 gm/dl 

 In our study the dyslipidemia was found in 83% 
subjects as compared with the study conducted by Rastogi 
et al,14 where frequency of dyslipidemia was 78% in study 
subjects which is highly comparable with our study. 

A study conducted in India by Veeramalla V, et al16 

concluded that 20% non diabetic patients had high 
cholesterol levels, 18% had high TGs, 22% had higher LDL 
levels and 38% had low HDL levels where as our study 
revealed that 77.5% had high cholesterol level, 82% had 
high TGs, 73.5% had higher LDL levels and 67.5 had low 
HDL levels, these huge and major differences can be 
attributed to the fact that study conducted by Veeramalla V, 
et al16 compared the diabetic patients with non diabtetic 
patients  

There is a strong association of obesity with an 
increased risk of cardiovascular diseases, there is a greater 
need to find out the exact prevalence of dyslipidemia 
among non-diabetic obese patients of our country’s 
population. The aim was to identify patients at risk of 
cardiovascular disease and diabetes at an earlier stage 
and plan and initiate treatment accordingly so that burden 
of disease could be reduced.  
 

CONCLUSION 
 

We conclude that among non-diabetic obese patients 
significant number of patients had dyslipidemia which is 
quite alarming. We also observed that prevalence was 
related to age and body mass index showing an increasing 
trend with increasing age and increasing body mass index 
(BMI).  

Limitations: Our study was a single centre with relatively 

smaller sample size, so results cannot be generalized to 
whole population of the country. 
Recommendations: Multicentre studies/National studies 

with larger sample size are required to find out the exact 
prevalence of this devastating disease linked with so many 
comorbidities so It is the need of the day to create 
awareness among general population and for general 
practioners through electronic media, print media and 
arranging seminars and symposia about the disease and 
its early diagnosis and so as to prevent the complications 
related with this disease and by doing so reducing the 
misery and early disability of the patients and improving the 
quality of life. 
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