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ABSTRACT
Obesity has been shown to be associated with dyslipidemia. The study was aimed at determining the
baseline dyslipidemia profile of a selected cohort of obese subjects and compare the results with healthy
controls from Pakistan. 250 obese subjects and 225 healthy age and sex matched controls were analyzed
for lipid profile (Total Cholesterol, Triglycerides, HDL-c, LDL-c and VLDL). The results showed that
Pakistani obese patients are hyperlipidemic except for HDL, which is low in obesity. The anthropometric
traits were significantly different between dyslipidemic obese subjects and nondyslipidemic non obese
subjects. In conclusion, obesity is accompanied by a dyslipidemic profile and increased weight and/
or BMI. The progression of clinical forms of obesity can be assessed by the strong predicting indices,
including weight, BMI, low HDL and high TC.

O

besity is defined as having excess of body weight. A
World Health Organization (WHO) release defined
obesity as a chronic disease increasing globally replacing
traditional health concerns (Javed et al., 2014). Number
of overweight and obese individuals has increased
dramatically in Britain, United States, and other countries
in the last three decades (Eldin et al., 2014). Obesity affects
all age groups, adults as well as children (Consultation,
2000). It has many negative impacts on health and is
considered to be a risk factor for mortality, cardiovascular
diseases, diabetes, hypertension, physical inactivity,
dyslipidemia, gall bladder disease and others diseases
(Hu et al., 2000; Thakur and Bisht, 2010; Nagashree et
al., 2015). Obesity is strongly related to insulin resistance
which is associated with blood lipid profile, blood pressure
and diabetes (Anithakumari et al., 2015).
It has been observed that many lipid/lipoprotein
abnormalities are prevalent in obese individuals, such
abnormalities are collectively termed as dyslipidemia.
Obesity associated dyslipidemia is characterized by an
increase in total cholesterol (TC), triglycerides (TG),
low density lipoproteins (LDL-c), and decrease in high
density lipoproteins (HDL-c). The current study provides
representative data on the value and use of these lipid traits
in obesity. We aimed to identify the most significantly
associated lipid parameters in obese subjects form public
sector hospitals and general population of Punjab, Pakistan.
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Materials and methods
The study sample consisted of a total of 475 subjects,
of which 250 were obese and 225 were non-obese controls
(Shabana et al., 2016). Study subjects were recruited by
random sampling from public sector hospitals and the
general population from Punjab, Pakistan after obtaining
informed consent. The largest part of the subjects came
from Lahore itself (46.52%), followed by Burewala (26.
6%), Bhakkar (13.6%), Rawalpindi (9.1%), and Faisalabad
(4.1%). A detailed questionnaire regarding demographic
information, lifestyle, exercise habits and family history
of obesity was completed for each subject. The inclusion
criteria were based on BMI and waist to hip ratio (WHR).
The BMI cutoffs used were those defined for Asian
population as described previously (Shabana et al., 2016).
An additional measure to differentiate between obese and
non-obese used was WHR and a value of ≥ 0.85 in females
and ≥ 1 in males was used as cut-off (Yusuf et al., 2005).
Exlusion criteria included pregnancy, recent infection,
functional disorders of liver or kidneys, and tumors.
Subject recruitment was not restricted to any particular
age group and subjects ranged in age from 10-78 years.
All procedures were in compliance with the declaration of
Helsinki and the study was approved by the institutional
ethics committee (Ethical Committee, School of Biological
Sciences, University of the Punjab, Pakistan).
Subjects were further divided into diabetic (DM)
obese and non-diabetic (NDM) obese, hypertensive (HTN)
and normotensive (NTN), and cardiovascular disease
(CVD) and non-cardiovascular disease (NCVD) affected
obese individuals. Diabetes was indicated by fasting
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Table I.- Mean lipid profile parameters across different groups.
Parameter
TC (mmol/l)
TG (mmol/l)
HDL (mmol/l)
LDL (mmol/l)
VLDL (mmol/l)
TC/HDL
LDL/HDL

Controls (n=225)
4.11±0.79
2.12±0.05
2.09±0.44
2.02±0.34
0.42±0.09
1.96±0.15
0.97±0.06

Obese (n=250)
5.53±0.90
2.54±0.83
1.11±0.10
2.99±0.56
0.51±0.16
5.01±0.97
2.69±0.36

Diabetic Non diabetic
5.65±1.11 5.50±0.79
2.48±0.68 2.57±0.89
1.12±0.11 1.15±0.11*
3.03±0.54 2.98±0.58
0.51±0.14 0.51±0.18
5.09±1.21 4.97±0.83
2.71±0.29 2.59±0.39*

HTN
NTN
CVD
NCVD
5.60±0.77 5.52±0.94 5.63±0.87 5.51±0.95
2.63±0.79 2.50±0.83 2.57±0.71 2.53±0.87
1.11±0.11 1.12±0.11 1.12±0.10 1.11±0.12
3.07±0.63 2.96±0.56* 3.07±0.72 2.97±0.56
0.53±0.16 0.50±0.17* 0.51±0.14 0.51±0.17
5.10±0.89 4.98±0.99 5.03±0.91 4.99±1.01
2.71±0.29 2.64±0.29* 2.74±0.41 2.67±0.29*

The table summarizes the general characteristics of the study population. Values are indicated as mean±SD (CI=95%). *, significant difference of the
relevant parameter between the compared groups.TC, total cholesterol; TG, triglycerides; HDL-c, high density lipoprotein cholesterol; LDL-c, low
density lipoprotein cholesterol; VLDL, very low density lipoprotein cholesterol; TC/HDL, ratio of TC to HDL values; LDL/HDL, ratio of LDL to HDL;
HTN-hypertensives, NTN, normotensives; CVD, cardiovascular disease; NCVD, non-cardiovascular disease.

blood glucose (FBG) of 6.7mmol/L or above or 2 h
postprandial blood glucose of 11.1mmol/L or above. The
criterion for classification of hypertensive and normotensive
individuals was based on report from seventh Joint
National Committee for Hypertension, JNC-V (Chobanian
et al., 2003). Blood pressure measurements were taken by
a trained health professional after the subject had a 5 min
sitting. Cardiovascular disease designation was based on
clinical history.
Age, weight (Kg), height (m), waist and hip
circumferences (cm) of the subjects were noted using
standard methods. BMI and WHR were calculated for
each subject.
For lipid profile estimation, 5ml blood was drawn
after 12-14 h of fasting, into a vacutainer contining gel (clot
activator) from median cubital vein with tourniquet tied on
the limb and fingers squeezed. All tests were performed
with sera. Plasma lipids and lipoprotein variables, namely
total cholesterol (TC), and triglycerides (TG), were
determined using commercially available kits (Spectrum
Diagnostics). All optical density measurements were made
using Epoch Biotek (SN 257866, USA) microplate reader.
Data was analyzed for means and standard deviation
for all parameters. Data analysis was done by Microsoft
excel and statistical package for social sciences (SPSS
version 22). Quantitative variables were log transformed
where appropriate. Comparisons for different parameters
between categorized groups were performed using
student’s t-test considering a p-value of 0.05 as statistically
significant.
Results
A total of four hundred and seventy five subjects
were used in the study. Obese subjects had a mean
age of 37.78±11.53 and fulfilled the strict criteria for
overweight and obesity as devised by the World Health
Organization. The demographic characteristics of controls,
obese, diabetic and non-diabetic obese, hypertensive and

normotensive obese, and cardiac and non-cardiac obese
subjects are summarized in Supplementary Table I.
Table I shows mean TC, TG, HDL-c, LDL-c, and
VLDL concentrations in mmol/l and TC/HDL and LDL/
HDL ratios between obese individuals overall and those
categorized into different groups.
As obese subjects had a dyslipidemic profile in the
majority of cases, we checked whether these lipid traits
are correlated with the anthropometric parameters. We
used Pearson’s correlation analysis to test the correlation
between TC, TG, HDL, LDL and the ratios of TC/HDL
and LDL/HDL. Among anthropometric traits, weight,
BMI, WC, HC and WHR were tested. All these traits were
significantly correlated with elevated serum TC, TG, TC/
HDL and decreased HDL levels (Table II).
Table II.- Pearson’s correlation values between different
anthropometric values and plasma lipid parameters.
Parameters

TC

TG

HDL

LDL

TC/
HDL

LDL/
HDL

Weight 0.36** 0.172** -0.417** 0.417** 0.591** 0.081
BMI

0.35** 0.202** -0.551* 0.437** 0.582** 0.032

WC

0.265** 0.123** -0.418** 0.332** 0.446** -0.06

HC

0.144** 0.098* -0.265** 0.24** 0.269** 0.022

WHR

0.110*

0.008

-0.142** 0.142

0.176** -0.055

**, Correlation is significant at 0.01 level; *, Correlation is significant
at 0.05 level.

We performed ROC curve analysis for assessing
the predictive value of different anthropometric and
biochemical parameters in predisposition to obesity (Fig.
1). It is clear that the maximum value for area under curve
(AUC) was obtained for weight (0.990) followed by BMI
(0.979), decreased HDL (0.926), WC (0.868), increased
TC (0.811), increased LDL (0.804), HC (0.721), increased
TG (0.0.679) and WHR (0.613).
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Fig. 1. The ability of different anthropometric and lipid
parameters to predict obesity.

Discussion
The study showed that the mean TC, TG, LDL-c
concentrations, TC/HDL and LDL/HDL ratios are
significantly increased in obese subjects in all categories
whereas HDL-c concentrations are significantly decreased
as compared to controls. This is in concordance with
previous studies, but the patterns of dyslipidemia in
different categories and across both genders is somewhat
different from that previously reported. The significance of
the study lies in that it is of the first of its type to establish
a baseline data about lipid profile estimates for obese
individuals in Pakistan.
TC/HDL ratio is considered to be a sensitive predictor
of cardiovascular disease risk, especially if the values are ≥
6 (Laakso, 1997; Genest et al., 2003; Gordon et al., 2010).
Although in our study, the TC/HDL ratio is significantly
higher than controls, the values are below this cutoff. In the
USA, however, the TC/HDL ratio above 5 is considered to
be atherogenic. Interestingly using this cut-off, we noticed
a gender difference in the patterns of dyslipidemia among
diabetic and non-diabetic groups. Among diabetics, the
mean ratio for males, 5.22 is higher than the USA cut off
while female had a ratio, 4.88 below the cut-off. On the
contrary, in the non-diabetic group, females had a ratio,
5.08, higher than the cut off while males had a mean ratio,
4.89, lower than the cut-off.
Comparison of diabetic and non-diabetic individuals,
all parameters, except HDL concentration (p<0.002) and
LDL/HDL (p<0.001) ratio, did not show any significant
difference from each other. The significant difference
observed in HDL concentration and the LDL / HDL ratio can
be attributed to the fact that although being non-diabetic,
the individuals are obese and some also have cardiac
problems therefore probably taking some lipid lowering
drugs. Comparison of hypertensive and normotensive
obese subjects with controls reveals a significant difference
for all parameters. When hypertensive obese subjects are
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compared with normotensive obese subjects for lipid profile
parameters, LDL-c values in the normotensive group were
significantly lower than that in hypertensive subjects
(p<0.001), while other parameters are not significantly
different. HDL-c concentration is significantly reduced in
hypertensives, while TC/HDL and LDL/HDL ratios are
increased. Both groups had TC/HDL ratios greater than
5.0, and more specifically, values are higher for males as
compared to females. In the cardiovascular disease group,
the ratio is slightly and non-significantly higher than 5.0.
This can be attributed to the fact that diagnosed cardiac
cases are already on medications therefore there TC/
HDL is not as high as expected for non-diagnosed or at
risk patients and is considered atherogenic. Male diabetic,
hypertensive and cardiac obese subjects consistently had
lower HDL and higher LDL concentration as compared to
females in the study. The difference observed, however not
significant, is contrary to the findings of Cook et al. (2000).
The study had limitation of small sample size
which is insufficient to rule out any minor gender related
differences. The coexistence of several comorbidities
further complicated the study.
Conclusion
The current analysis showed that the dyslipidemic
serum profile and increased weight are the strongest
predictors of obesity. The study demonstrates that
dyslipidemia occurs in obese population with increased
levels of TC, TG and LDL-c and decreased levels of
HDL-c while TC/HDL and LDL/HDL ratios are also
significantly increased in the obese population. The study
provides information regarding the importance of lipid
profile in the diagnosis and predisposition to obesity.
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