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ABSTRACT
Background: Diabetes mellitus (DM) is increasingly prevalent in general population and is associated with increased
risk for coronary artery disease (CAD). DM both directly and indirectly increases risk of CAD. Quantum of DM
associated increase in classical risk factor for CAD is not exactly described. In present study, association of traditional
risk for CAD and DM was analyzed.
Methods: Total 150 patients with CAD were enrolled and divided into two group: group 1 with DM (84 patients) and
group 2 without DM (66 patients). These two were compared and analyzed for classical risk factors for DM.
Results: CAD with DM group had higher prevalence for traditional risk for CAD than CAD alone group: for
Hypertension relative prevalence was 67.8 and 36.3% respectively (p<0.05); for Obesity it was 79.7 and 40.9%
respectively (p<0.05) and for Dyslipidemia relative prevalence was 75 and 37.8% respectively (p<0.05).
Conclusions: DM is major risk for CAD and it is also associated with increased prevalence for hypertension, obesity
and dyslipidemia in affected population.
Keywords: DM, CAD, Hypertension, Obesity, Dyslipidemia

INTRODUCTION
According to international diabetes federation (IDF),
around 8.8% of world population is diabetic while
majority of them are having type 2 DM (T2DM) and
incidence rate of T2DM has increased by 83.3% over
last three decades and males are more affected than
females.1,2 Diabetes mellitus is a major risk factor for
CAD, and vice versa cardiovascular disease (CVD) is a
major cause of mortality among this group.1,4 In a study,
cardiovascular causes related mortality in T2DM with
and without prior history of ischemic heart disease was
42 and 15.4% respectively, while in non-diabetic
patients’ similar relative prevalence of mortality was 15.9
and 2.1%, respectively.4

Diabetes induced vasculopathy increases incidence of
CAD and stroke by 2 to 4 fold.5 Proposed mechanisms
for vascular dysfunction in DM are related with
hyperglycemia, visceral adiposity, insulin resistance (IR)
and variation in various circulating factors level. 6
Oxidative stress promotes atherogenesis, which occurs
due to antioxidant deficiencies, increased production of
reactive oxygen species and the process of glycation and
glyco-oxidation.7 Besides increased incidence of
clinically significant cardiovascular events, subclinical
CAD occurs frequently in T2DM, where diabetic
autonomic neuropathy which may attenuate ischemia
awareness and hence leads to increased risk of
cardiovascular mortality.8 Coexistence of hypertension,
obesity and dyslipidemia with diabetes further contributes
to the increased prevalence of CVD in diabetic patients. 9-
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A population study conducted in urban south India by
diabetes research centre shows that there was a high
prevalence of the clustering of cardiovascular risk factors,
namely central adiposity, obesity, hyperinsulinemia,
dyslipidaemia, hypertension and glucose intolerance in
the adult aged more than 40 years.12
In this study, association of classical risk factors for CAD
with diabetes mellitus was analyzed in CAD patients with
T2DM.

Statistical analysis was performed by using chi square
test and student t test was applied to see the difference in
mean values of a quantitative data.
RESULTS
Total 150 patients with CAD were enrolled in this study,
out of which 84 patients had diabetes. Based on presence
of DM, two groups were formed and compared for
baseline characteristics and other traditional risk factors
for CAD.

METHODS
In this case control study 150 patients, admitted with
CAD at tertiary care level hospital in Jamnagar India
from July 2016 to July 2017, were enrolled and further
divided in two groups based on presence and absence of
DM. Group one included 84 patients with CAD having
DM while group two included 66 patients having CAD
without DM. They were screened for hypertension,
obesity and dyslipidemia. Details of major cardiovascular
risk factors such as smoking, alcohol intake, and amount
of physical activity, diabetes and hypertension were
inquired.
A twelve lead ECG was taken daily till ICCU stay of
patient. On admission fasting blood samples were taken
for estimation of total cholesterol, low density
cholesterol, high density cholesterol and triglyceride level
using standardized techniques.
Patient is defined as diabetic if fasting blood sugar (FBS)
is >126 mg/dl or postprandial blood sugar (PPBS) >200
mg/dl, HbA1C >6.5% or on antidiabetic medication.
Hypertension was defined as systolic BP (SBP) ≥140
mmHg and/or diastolic blood pressure (DBP) ≥90 mmHg
and on antihypertensive treatment. Dyslipidemia if they
met any of following criteria: LDL-cholesterol ≥160
mg/dL, HDL-cholesterol <40 mg/dL, triglycerides ≥200
mg/dL, or use of lipid lowering medication.13

Age and sex distribution between two groups was
statistically not significant. When comparing lifestyle,
alcohol and tobacco consumption, difference between
two groups was statistically not significant, but smoking
habit was more prevalent in CAD with DM group
compare to the CAD alone group (p value<0.05) (Table
1).
Analysis of other traditional risk factors for CAD in study
population revealed CAD patient with DM had higher
prevalence of hypertension, obesity and dyslipidemia
compare to the CAD alone group (p value<0.05) (Table
2).
Patients of CAD with DM had higher mean fasting blood
sugar value as well as PPBS in compare to CAD only
group (p<0.05). Similarly, patient’s CAD with DM had
higher systolic and diastolic blood pressure compare to
CAD patients without DM (p value for SBP and DBP is
<0.020 and <0.002 respectively). Average BMI and waist
circumference were also higher in CAD with DM group
than CAD alone group (p<0.05). In this study CAD with
DM group had higher LDL (p value of 0.003), lower
HDL value (p<0.001) than CAD alone group. Although
cholesterol was also higher in CAD with DM group but it
was statistically not significant (Table 3).

Table 1: Baseline characteristics and traditional risk factor comparison.
Variables
Age (Year)
Sex: Male
Female
Sedentary life
Alcohol
Tobacco
Smoking

CAD with DM (n=84)
56.21±8.93
57
27
54
3
27
56

CAD alone (n=66)
57.43±10.90
41
25
44
1
28
12

P value
0.452

Significance
NS

0.493

NS

0.863
0.63
0.233
0.0001

NS
NS
NS
S

Table 2: Prevalence of obesity, dyslipidaemia and hypertension.
Variables
Hypertension
Obesity
Dyslipidemia

CAD with DM (n=84)
57 (67.8)
67 (79.7)
63 (75)

CAD alone (n=66)
24 (36.3)
27 (40.9)
25 (37.8)

P value
0.0001
0.0001
0.0001

Significance
S
S
S
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Table 3: Comparison of metabolic profile between two groups.
Variables
FBS (mg/dl)
PPBS (mg/dl)
SBP (mmHg)
DBP (mmHg)
HDL (mg/dl)
Waist to hip ratio
LDL (mg/dl)
Cholesterol (mg/dl)
BMI (kg/m2)
WC (cm)

CAD with DM (n=84)
176.15±36.53
249.95±42.7
141.38±22.82
86.71±12.40
46.91±9.36
0.98±0.15
107.94±17.77
174.19±42.9
25.71±2.40
89.85±6.32

CAD alone (n=66)
95.34±10.36
135.10±18.62
129.30±23.95
82.09±11.50
51.27±8.2
0.88±0.11
97.44±20.77
170.92±35
24.72±2.27
85.78±6.22

P value
0.0001
0.0001
0.0020
0.020
0.003
0.0001
0.0011
0.616
0.011
0.0001

Significance
S
S
S
S
S
S
S
NS
S
S

and triglyceride level and low HDL compared to nondiabetic group.25

DISCUSSION
In this study, we studied association of classical risk
factors for coronary artery disease and diabetes mellitus.
Dyslipidemia, hypertension and obesity are classical risk
factors for CAD, but their quantification of association
with diabetes mellitus is sometime difficult to establish.
In our study we compared dyslipidemia, hypertension and
obesity prevalence in CAD patients with or without
T2DM. In large case studies, a causal association was
found between elevated triglyceride level, low HDL and
cardiovascular disease.14,15 In T2DM dyslipidemia is
increased as insulin resistance increases free fatty acids
level by increasing their mobilization from adipose tissue.
Moreover, very low-density lipoproteins hepatic
production increased as a result of increased lipogenesis,
augmented substrate availability, and attenuated
apolipoprotein B-100 removal. Following these effects of
T2DM on lipid profile, there is resulting low HDL-C,
high LDL and triglyceride levels.16 In our study,
dyslipidemia was statistically significantly higher in
T2DM group compared to non T2DM group featured as
low HDL, high LDL and high cholesterol (p<0.05).

Several studies have demonstrated significant reduction
in cardiovascular risk in T2DM patients, provided
optimal glycemic control, along with adequate
management of hypertension, dyslipidemia, and weight
reduction. Similarly, reduction in adverse cardiovascular
events will be higher if control of classical cardiovascular
risk factors begins early in disease course while the same
is not true if poor glycemic control is of long duration.
This phenomenon is known as metabolic memory, where
early glycemic control and its effect, is imprinted in
target organs, which is responsible for various long-term
protective or deleterious effects. This knowledge should
gradually lead to the development of more effective
therapeutic strategies to prevent cardiovascular events.26
This study has some limitations like-small number of
cases and only T2DM with CAD patients are enrolled, so
effect of T2DM on classical cardiovascular risk factors
without CAD not evaluated.
CONCLUSION

In T2DM incidence of hypertension increased (60%)
following increased activity of rennin angiotensin
aldosterone system, sympathetic tone and renal sodium
absorption.17,18 Hypertension increases risk of CAD by
fourfold in T2DM patients.19 Similarly we found high
prevalence of hypertension in CAD patients having
T2DM compared to non-diabetic patients (p<0.05).

This study demonstrated that patients of CAD with
T2DM had higher prevalence of classical risk factors for
cardiovascular diseases like hypertension, dyslipidemia
and obesity. Good glycemic control with early
management of hypertension, dyslipidemia and weight
reduction shows reduction in adverse cardiovascular
events.

Obesity increases CAD risk as it promotes atherogenesis
and associated with procoagulant and prothrombotic
cardiovascular risk factors in T2DM patients.20-24
Prevalence of obesity was higher in CAD patient with
T2DM than in normoglycemic patients in our study as
evidenced by elevated waist to hip ratio, waist
circumference and BMI in diabetic group (p<0.05).
Similar results were found in study by Celia et al, where
T2DM with CAD had hypertension, BMI, elevated LDL

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee
REFERENCES
1.

International Diabetes Federation. IDF diabetes atlas.
7th ed. Brussels: International Diabetes Federation.
2015.

International Journal of Research in Medical Sciences | December 2020 | Vol 8 | Issue 12 Page 4428

Garhwal S et al. Int J Res Med Sci. 2020 Dec;8(12):4426-4429

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Abraham TM, Pencina KM, Pencina MJ, Fox CS.
Trends in diabetes incidence: the Framingham heart
study. Diab Care. 2015;38:482-7.
International Diabetes Federation. Diabetes and
cardiovascular disease. Brussels: International
Diabetes Federation. 2016:1-144.
Haffner SM, Lehto S, Rönnemaa T, Pyörälä K,
Laakso M. Mortality from coronary heart disease in
subjects with type 2 diabetes and in nondiabetic
subjects with and without prior myocardial
infarction. N Engl J Med. 1998;339:229-34.
Prevalence of small vessel and large vessel disease in
diabetic patients from 14 centers. The World Health
Organisation Multinational Study of Vascular
Disease in Diabetics. Diabetes Drafting Group.
Diabetologia. 1985;28:615-40.
Ahmed I, Goldstein BJ. Cardiovascular risk in the
spectrum of type 2 diabetes mellitus. Mt Sinai J Med.
2006;73:759-68.
Devaraj S, Jialal I. Oxidized low-density lipoprotein
and atherosclerosis. Int J Clin Lab Res. 1996;26:17884.
Vinik AI, Maser RE, Mitchell BD, Freeman R.
Diabetic autonomic neuropathy. Diabetes Care.
26(5):1553-79.
Siqueira AFA, De Almeida-Pititto B, Ferreira SRG.
Cardiovascular disease in diabetes mellitus: classical
and non-classical risk factors. Arq Bras Endocrinol
Metabol. 2007;51:257-67.
Buse JB, Ginsberg HN, Bakris GL, Clark NG, Costa
F, Eckel R et al. American Heart Association,
American Diabetes Association: Primary prevention
of cardiovascular diseases in people with diabetes
mellitus: a scientific statement from the American
Heart Association and the American Diabetes
Association. Diabetes Care. 2007;30:162-72.
Gaede P, Lund-Andersen H, Parving HH, Pedersen
O. Effect of a multifactorial intervention on mortality
in type 2 diabetes. N Engl J Med. 2008;358:580-91.
Reddy KS. Epidemiology of vascular disease and
risk factor in India. Metabolic syndrome proceeding
of the VIIth Annual Ranbaxy science foundation
symposium. 2000.
Greenland P, Knoll MD, Stamler J, Neaton JD, Dyer
AR, Garside DB et al. Major risk factors as
antecedents of fatal and nonfatal coronary heart
disease events. JAMA. 2003;290:891-7.
Chapman MJ, Ginsberg HN, Amarenco P, Andreotti
F. Triglyceride-rich lipoproteins and high-density

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.
25.

26.

lipoprotein cholesterol in patients at high risk of
cardiovascular disease: evidence and guidance for
management. Eur Heart J. 2011;32:1345-61.
Miller M, Stone NJ, Ballantyne C, Bittner V.
Triglycerides and cardiovascular disease: a scientific
statement from the American Heart Association.
Circulation. 2011;123:2292-333.
Cannon CP. Mixed dyslipidemia, metabolic
syndrome, diabetes mellitus, and cardiovascular
disease: clinical implications. Am J Cardiol.
2008;102:5L-9.
Nilsson PM, Cederholm J, Zethelius BR. Trends in
blood pressure control in patients with type 2
diabetes: data from the Swedish National Diabetes
Register (NDR). Blood Press. 2011;20:348-54.
Redon J, Cifkova R, Laurent S, Nilsson P,
Narkiewicz K. Mechanisms of hypertension in the
cardiometabolic
syndrome.
J
Hypertens.
2009;27:441-51.
Mogensen CE. New treatment guidelines for a
patient with diabetes and hypertension. J Hypertens
Suppl. 2003;21:S25-30.
Sobel BE. Optimizing cardiovascular outcomes in
diabetes mellitus. Am J Med. 2007;120:S3-11.
Sobel BE. Ancillary studies in the Bypass
Angioplasty Revascularization Investigation 2
Diabetes (BARI 2D) Trial: Synergies and
opportunities. Am J Cardiol. 2006;97:53G-8.
Eckel RH. Mechanisms of the components of the
metabolic syndrome that predispose to diabetes and
atherosclerotic CVD. Proc Nutr Soc. 2007;66:82-95.
Van Gaal LF, Mertens IL, De Block CE.
Mechanisms linking obesity with cardiovascular
disease. Nature. 2006;444:875-80.
Després JP, Lemieux I. Abdominal obesity and
metabolic syndrome. Nature. 2006;444:881-7.
Bittencourt C, Piveta VM. Association of classical
risk factors and coronary artery disease in type 2
diabetic patients submitted to coronary angiography.
Diabetol Metabolic Synd. 2014;6:46.
Martín-Timón I, Sevillano-Collantes C, SeguraGalindo A. Type 2 diabetes and cardiovascular
disease: Have all risk factors the same strength.
World J Diabetes. 2014;5(4):444-70.
Cite this article as: Garhwal S, Poonia AK, Agarwal
V. Study of effect of diabetes mellitus on classical
risk factors for coronary artery disease. Int J Res Med
Sci 2020;8:4426-9.

International Journal of Research in Medical Sciences | December 2020 | Vol 8 | Issue 12 Page 4429

