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Abstract

Objectives: To study the characteristics of cardiovascular risk 
factors in regard to age (before and after 60) and gender. Many 
reports refer to the higher prevalence of cardiovascular risk factors 
among the younger type 2 diabetics in comparison with the older 
population. 
Methods: The study included 462 randomly recruited type 2 
diabetic subjects (above and below 60 years) attending Al-Zahrawi 
Private Hospital in Mosul City-Iraq, during the period from June 
to August 2011. They were analyzed in regard to age, duration of 
diabetes, smoking, socioeconomic status, anthropometric indices, 
blood pressure, fasting plasma glucose, glycated hemoglobin A1c 
and serum lipids. Data were analyzed using chi-square and unpaired 
Z test. 
Results: Duration of diabetes, diastolic blood pressure, glycated 
hemoglobin A1c, fasting plasma glucose, serum lipids, number 
of hypercholesterolemic patients, number of patients having 
unfavorable total cholesterol/HDL ratio (≥5) and positive family 
history of coronary heart disease were all significantly higher in 
the younger diabetics. In addition, younger diabetic females were 
distinguished by a larger number of hypertensive patients, higher 
level of systolic blood pressure, higher means of body mass index, 
total cholesterol and LDL, and larger number of patients having low 
HDL-C (<1 mmol/L). The younger diabetic males were distinct by 
a larger number of smokers, number of smoked cigarettes/day, and 
longer duration of smoking. All parameters ranged between p<0.05 
and p<0.005. 
Conclusion: Cardiovascular risk factors were significantly higher 
among younger type 2 diabetics (<60 years), particularly females.

Keywords: Type 2 diabetes; HbA1c%; Fasting plasma glucose; 
Lipid profile; Smoking; Cardiovascular risk factors; Dyslipidemia; 
Age.

Introduction

Diabetes mellitus (DM) is a world-wide endemic with 
increasing prevalence in both developing and developed countries.1 

It is well-established as one of the most serious risk factors for 
coronary heart disease (CHD),2 and a common cause of disability 
and death all over the world.3 Because of this, the Adult Treatment 
Panel III (ATP III) raises persons with DM without CHD to the 
risk level of CHD.4

Diabetes that affects all age groups is pathologically classified 
into two broad categories, type 1 DM (T1DM) and type 2 DM 
(T2DM). T1DM is characterized by beta-cell destruction leading 
to absolute insulin deficiency and is further classified into two 
subgroups: 1) T1DM-A that results from autoimmune destruction 
of beta cell, and 2) T1DM-B that lacks immunologic markers of 
an autoimmune destruction of beta cells; however, the affected 
subjects develop insulin deficiency by unknown mechanisms and 
are prone to ketosis. T2DM accounts for 90% to 95% of diabetes; 
it is a heterogeneous group of disorders characterized by insulin 
resistance, impaired insulin secretion and increased glucose 
production.5,6

Diabetes progressively increases with age. In 2005, the 
prevalence of DM in the United States was estimated to be 0.22% 
for persons <20 years of age and 9.6% in those >20 years of age. In 
individuals >60 years old, the prevalence of DM was 20.9%.5

Coronary heart disease that is attributed mainly to associated 
dyslipidemia, with the risk of endothelial dysfunction and 
chronic inflammation, is two to four times greater in patients 
with T2DM.5,7,8 Other factors such as obesity and hypertension, 
also play an important role in the macrovascular complications.5 

These events correlate with glycemic control mainly fasting plasma 
glucose (FPG), postprandial plasma glucose levels, and glycated 
hemoglobin A1c (HbA1c%); however, tight glycemic control 
burdens patients with complex treatment programs, hypoglycemia, 
weight gain, costs, and offers uncertain benefits in return.9

Although both non-diabetic and diabetic men had higher 
cardiovascular risk factors than their female counterparts, the 
gender difference was smaller in the diabetic than in the non-
diabetic populations.10,11 Other studies showed a more markedly 
increased cardiovascular risk factors in diabetic women compared 
with diabetic men.12,13,14 Among T2DM patients, there are reports 
referring to the higher prevalence of cardiovascular risk factors 
among the younger subgroup of T2DM in comparison with the 
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older one.15,16 However, cardiovascular risk factors among the 
younger T2DM patients were not comprehensively studied in 
regard to gender. The aim of this study was to explore the general 
and gender characteristics of the younger (<60 years) and the older 
(≥60 years) T2DM subjects. 

Method

This study was conducted in Mosul City, Iraq, during the period of 
June to August 2011, on 462 type 2 diabetic subjects (218 females 
and 244 males) who were attending the Outpatient Clinic at Al-
Zahrawi Private Hospital. The age of the subjects ranged between 
37-75 years with a mean age (SD) of 52.5 (6.4) years. The subjects 
were segregated into two groups: a younger age group (age: <60 
years; n=315) and an older group (age: ≥60 years; n=147). All the 
subjects were using conventional therapy for diabetes in addition 
to dieting. After obtaining their written consent, the subjects were 
examined for weight, height, and for their blood pressure (BP). 
The information pertaining to age, gender, duration of diabetes, 
cigarette smoking, family history of CHD, and socioeconomic 
status was recorded in special case records. Blood samples were 
gathered from the subjects to conduct a series of laboratory 
investigations using standard protocols for estimation of FPG, 
HbA1c%, total cholesterol, triglycerides (TG), low density 
lipoprotein cholesterol (LDL-C),  and high density lipoprotein 
cholesterol (HDL-C). 

Smoking status was determined by questionnaires, which 
were designed by interviewers according to WHO guidelines.17 
According to the number of cigarettes smoked per day, the 
smokers were divided into three categories: 1-10, 11-20 and >20 
cigarette/day. Furthermore, the smokers were divided into three 
groups according to the duration of smoking: 5 years, 6-10 years 
and >10 years.

The means of height and weight were used to calculate the body 
mass index (BMI).18 According to BMI, individuals were classified 
into normal weight (BMI: 18-24.99 kg/m2), overweight (BMI: 
25-29.99 kg/m2), and obese (BMI: ≥30 kg/m2).19 Classification 
of dyslipidemia was based on ATP III categorization using 
lipoprotein thresholds of ≥1.7 mmol/L for TG, ≥5.2 mmol/L for 
total cholesterol, >2.6 mmol/L for LDL-C and <1.0 mmol/L for 
HDL-C as cut-off limits for dyslipidemia.4 For total cholesterol/
HDL-C ratio, a figure of ≥5 was considered as a cut-off limit for 
dyslipidemia according to the recommendation of the British 
Hyperlipidemia Association.20

The presence of first-degree relatives who manifest CHD 
whether premature (in males <50 years and females <60 years),21 
or not, and/or cerebrovascular diseases, and/or peripheral artery 
diseases was considered a positive familial history as well.

Diagnostic criteria for diabetes were used according to 2007 
guidelines of the American Diabetes Association. A subject with 
a fasting plasma glucose of 126 mg/dL and above was considered 
to be diabetic.22 Glycemic control among diabetic subjects was 

based on the WHO recommendation and classified according 
to FPG (mmol/L) concentration into: good (FPG: <6.7), fair 
(FPG: 6.7-8.9), and bad (FPG: ≥8.9).23 Depending on HbA1c% 
measurement, the glycemic control was categorized as optimal 
(<6.8%), acceptable (6.8-7.6%), and poor control (≥7.6%).24

Regarding BP, it was measured from the right arm after 
the individual had rested for 5 minutes in a sitting position. 
Hypertension was considered to be present by a self-report or if 
the systolic BP is >140 mmHg or the diastolic BP is >90 mmHg. 25 

In the morning (8 am - 9 am) after an overnight fast, venous blood 
samples (10 mL each) were collected from each subject during single 
outpatient visit. Plasma glucose was measured by oxidase peroxide 
method.26 Glycated hemoglobin was measured in whole blood by 
ion exchange resin quantitative colorimetric determination.27

Determination of total cholesterol, HDL-C, and TG was 
performed using enzymatic methods,28 and LDL-C was calculated.29 

VLDL-C(mmol/L) was estimated by the formula: VLDL-C 
(mmol/L) = TG × 0.455.29

Statistical analyses included Z test with values quoted as 
mean (SD) for within gender comparisons between the two age 
groups (<60 years vs. ≥60 years old). Chi-square test was used for 
comparison of the percentages. The p-value at <0.05 was considered 
statistically significant. 

Results

The mean (SD) age of those who were <60 years (n=315) was 51.6 
(5.0) years and the mean (SD) age of subjects who were ≥60 years 
(n=147) was 64.6 (4.8) years. The male-to-female ratio among the 
younger age group was 167/148 (1.2/1) and the male-to-female 
ratio of the older was 77/70 (1.1/1). (Table 1)

The younger diabetic subjects were found to have a significantly 
longer duration of disease in comparison with the older subjects. 
The younger diabetic subjects mean (SD) of diabetes was 7.4 (4.0) 
years vs. the older: 4.4 (3.1) years (p<0.005). (Table 2)

The younger diabetic subjects, particularly the males, showed 
a larger number of smokers (73.1%) in comparison with the older 
subjects (67%; p<0.05). Also the younger diabetic subjects generally 
indulged on larger number of cigarettes per day than the older 
patients (Table 2). Smoking levels of 10-20 and >20 cigarette/day 
were seen more in the younger than the older patients (p<0.005), 
while the lower level of smoking (<10/day) was significantly more 
prone among the older subjects.

In regard to gender, the younger males were heavier smokers 
than the older males (p value ranged between <0.05-<0.005), but 
there was no significant difference between the number of smoked 
cigarettes in regard to females. (Table 2)

The duration of smoking was longer among the younger 
diabetic subjects, particularly the males (p-value ranged between 
<0.05- <0.005). While the younger females showed no significant 
difference in the duration of smoking in comparison to the older 
females.
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Table 1: Anthropometric measures and blood pressure of the two groups.

Parameters
Subjects <60 years Subjects ≥60 years

All
n=315

Men
n=167

Women
n=148

All
n=147

Men
n=77

Women
n=70

Age (Years) 51.6(5.0)** 51.6(5.0)b 51.5(5.0)d 64.6(4.8) 64.7(5.1) 64.5(4.4)

Weight (kg) 82.2(10.4)** 84.6(9.5)a 79.5(10.7)c 79.3(7.9) 81.8(7.9) 76.5(7.0)

Height (cm) 170(10) 170(0.0) 160(10) 170(10) 170(0.0) 160(0.0)

BMI (kg/m2) 29.0(3.2) ** 28.6(3.0) 29.5(3.4)c 28.1(2.6) 28.0(2.8) 28.3(2.4)

Duration of DM (Years) 7.4(4.0) ** 7.4(4.1)b 7.4(3.8)d 4.4(3.1) 4.8(3.4) 3.9(2.7)

Systolic BP (mmHg) 136.7(15.1)** 140.0(17.4) 132.9(10.9)d 132.4(13.8) 138.1(12.2) 126.1(12.6)

Diastolic BP (mmHg) 86.5(0.2)** 87.7(9.6)a 85.1(10.8)d 80.2(10.0) 84.6(9.1) 75.4(8.7)

Values represented as mean (SD); p values were represented by stars as * and **  and by letters (a, b, cand d) as follows: * p<0.05, ** p<0.005 for all subjects: <60 
years vs. ≥60 years, a= p<0.05, b= p<0.005 for men: <60 years vs. ≥60 years, c= p<0.05, d= p<0.005 for women: <60 years vs. ≥60 years.

Table 2: Frequency distribution of the study sample by demographic variables.

Parameters
Subjects <60 years Subjects ≥60 years

All
n=315

Men
n=167

Women
n=148

All
n=147

Men
n=77

Women
n=70

Socioeconomic Status

Poor 150(47.6%) 94(56.3%) 56 (37.8%) 62(42.2%) 42(54.5%) 20(28.6%)

Medium 102(32.4%) 45(26.9%) 57 (38.5%) 57(38.8%) 21(27.3%) 36(51.4%)

Good 63(20%) 28(16.8%) 35 (23.6%) 28(19.0%) 14(18.2%) 14(20%)

Cigarette Smoking

Number of Cigarette 
/ day

<10 67(21.3%)* 40(24.0%)a 27 (18.2%) 45(30.6%) 30(40.0%) 15(21.4%)

10-20 69(21.9%)** 52(31.1%)b 17 (11.5%) 16(10.9%) 10(13.0%) 6(8.6%)

>20 37(11.7%)** 30(18.0%)a 7 (4.7%) 6(4.1%) 4(5.2%) 2(2.9%)

Duration of Smoking 
(Years)

< 5 48(15.2%)* 34(20.4%) 14 (9.4%) 35(23.8%) 22(28.6%) 13(18.6%)

5-10 104(33.0%)* 73(43.7%)a 31 (20.9%) 31(21.1%) 21(27.3%) 10(14.3%)

>10 21(6.7%)** 15(9.0%)a 6 (4.1%) 1(0.7%) 1(1.3%) 0(0%)

Duration of Diabetes 
Mellitus (Years)

< 5 101(32.1%)** 57(34.1%)b 44 (29.7%)d 103(70.1%) 49(63.6%) 54(77.1%)

5-10 118(37.4%)** 56(33.6%) 62 (41.9%)d 33(22.4%) 20(26.0%) 13(18.6%)

>10 96(30.5%)** 54(32.3%)b 42 (28.4%)d 11(7.5%) 8(10.4%) 3(4.3%)

Values represented as number of subjects (n) and percentage (%)
p values were assigned by star * and **and by letters (a, b, c and d) as follows: *= p<0.05; **= p<0.005 for all subjects <60 years vs. ≥60 years;  a= p<0.05, b= 
p<0.005 for men <60 years vs. ≥60 years;  c= p<0.05, d= p<0.005 for women <60 years vs. ≥60 years.
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The younger females showed a higher number of hypertensive 
subjects among them (48; 32.4%) compared to the older females 
(7; 10%), p<0.005, (Table 3). While the number of younger male 
subjects having systolic hypertension, in general, was marginally 
higher than among the older group (NS), but the number of subjects 
having systemic hypertension was significantly higher among the 

younger females in comparison to the older ones: 46 (31.1%) vs. 7 
(10%), p<0.005. (Table 3)

The number of subjects having diastolic hypertension was 
significantly higher among the younger subjects in general and in 
the younger females but was only slightly higher in the younger 
males in comparison with the older males (NS). (Table 3)
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Table 3: Assessment of the prevalence of CHD risk factors in the two groups.

Parameters
Subjects <60 years Subjects ≥60 years

All
n=315

Men
n=167

Women
n=148

All
n=147

Men
n=77

Women
n=70

Lipid Profile

Total cholesterol ≥5.2 
mmol/L 188(60%)** 89(53.3%) 99(66.9%)d 63(42.9%) 33(42.9%) 30(42.9%)

LDL-C ≥2.6 mmol/L 250(79.4%) 125(74.9%) 125(84.5%) 117(79.6%) 60(77.9%) 57(81.4%)

HDL-C <1 mmol/L 106(33.7%)* 61(36.5%) 45(30.4%)c 31(21.1%) 19(24.7%) 12(17.1%)

Total cholesterol /HDL-C 
Ratio  ≥ 5 182(57.8%)** 98(58.7%)b 84(56.8%)d 52(35.4%) 28(36.4%) 24 (34.3%)

TG ≥1.7mmol/L 175(55.6%) 87(52.1%) 88(59.5%) 78(53.1%) 45(58.4%) 33(47.1%)

HbA1c%

Optimum (<6.8%)   18(5.7%)** 10(6.0%)b 8(5.4%) 23(15.7%) 15(19.5%) 8(11.4%)

Acceptable (6.8-7.6%)  15(4.8%)** 8(4.8%)b 7(4.7%)d 44(29.9%) 23(29.9%) 21(30%)

Poor (≥7.6%) 282(89.5%)** 149(89.2%)b 133(89.9%)d 80(54.4%) 39(50.6%) 41(58.6%)

Fasting Plasma Glucose 
(mmol/L)

Good (<6.7) 33(10.5%) 17(10.2%)a 16(10.8%) 23(15.6%) 16(20.8%) 7(10%)

Fair (6.7-8.9) 36(11.4%)** 21(12.6%)b 15(10.1%)d 83(56.5%) 40(51.9%) 43(61.4%)

Bad (≥8.9) 246(78.1%)** 129(77.2%)b 117(79.1%)d 41(27.9%) 21(27.3%) 20(28.6%)

BMI (kg/m2)

Normal   (18-24.99) 37(11.7%) 18(10.8%) 19(12.8%)c 15(10.2%) 13(16.9%) 2(2.9%)

Overweight (25-29.99) 152(48.3%)*** 89(53.3%) 63(42.6%)d 97(66%) 44(57.1%) 53(75.7%)

Obese (≥30) 126(40%)** 60(35.9%) 66(44.6%)d 35(23.8%) 20(26.0%) 15(21.4%)

Blood Pressure

Number of Hypertensive 122(38.7%) 74(44.3%) 48(32.4%)d 45(30.6%) 38(49.4%) 7(10%)

Systolic ≥140 mmHg 118(37.5%) 72(43.1%) 46(31.1%)d 45(30.6%) 38(49.4%) 7(10%)

Diastolic ≥90 mmHg 113(35.9%)*** 67(40.1%) 46(31.1%)d 27(18.4%) 24(31.2%) 3(4.3%)

Number of Smokers 173(54.9%) 122(73.1%)a 51(34.4%) 67(46.5%) 44(57.1%) 23(32.9%)

Family History of CHD 109(34.6%)** 56(33.5%)b 53(35.8%)c 24(16.3%) 11(14.3%) 13(18.6%)

Values represented as number of subjects (n) and percentage (%).
p values were represented by stars as * and ** and by letters (a, b, c and d) as follows:

* p<0.05, ** p<0.005, for all subjects: <60 years vs. ≥60 years; a= p<0.05, 
b= p<0.005 for men: <60 years vs. ≥60 years; c= p<0.05, d= p<0.005 for 
women: <60 years vs. ≥60 years.

The mean (SD) of systolic BP was significantly higher in the 
younger diabetic subjects; in general and in females, in comparison 
with the older subjects (136.7 [15.1] mmHg vs. 132.4 [13.8] 
mmHg [p<0.005] and 132.9 [10.9] mmHg vs. 126.1 [12.6] 
mmHg [p<0.005], respectively). In the younger males, it was just 
marginally higher in comparison with the older males (NS), (Table 
1). The mean (SD) diastolic BP was significantly higher in both 
the younger males and females (87.7 [9.6] mmHg vs. 80.2 [10.0] 
mmHg [p<0.05] and 85.1 [10.8] mmHg vs. 75.4 [8.7] mmHg 
[p<0.005] respectively). (Table 1)

The BMI values of the enrolled subjects ranged between 20- 
37.3 kg/m2. The BMI of the younger diabetic subjects, as well as in 
females was generally significantly higher than in older patients, but 

the younger males showed only marginal (NS) increment of BMI in 
comparison with the older group. (Table 1) 

The younger diabetic subjects, in general, males and females 
showed a significantly higher mean (SD) of HbA1c% in comparison 
with the older subjects (p<0.005), (Table 1). Moreover, the mean 
(SD) of FPG was significantly higher among the younger diabetic 
subjects, in general, males and females, in comparison with the older 
subjects (p<0.005). (Table 4).

The prevalence of hypercholesterolemic subjects who have a 
total cholesterol ≥5.2 mmol/L was higher in the younger diabetic 
subjects; in general (60% vs. 42.9%; p<0.005) and in females (66.9% 
vs. 42.9%; p<0.005), in comparison with the older diabetics. In the 
males, the difference was marginal (NS). (Table 3)

The mean (SD) level of total cholesterol was significantly higher 
in the younger subjects, in general (5.5 [1.2] mmol/L vs. 5.2 [0.9] 
mmol/L; p<0.05) and in females (5.6 [1.2] mmol/L vs. 5.3 [0.8] 
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mmol/L; p<0.05), but marginally higher (NS) in the younger males. (Table 4)
Table 4: Selected biochemical parameters of the two groups.

Parameters
Subjects <60 years Subjects ≥60 years

All
n=315

Men
n=67

Women
n=148

All
n=147

Men
n=77

Women
n=70

HbA1c% 10.2(1.2)** 10.0%(1.2)b 10.4%(1.3)d 7.8%(1.1) 7.7%(1.0) 8.0%(1.1)

FPG (mmol/L) 11.7(3.6)** 11.6(3.8)b 11.7(3.3)d 8.2(1.6) 8.1(1.9) 8.3(1.2)

Total cholesterol  (mmol/L) 5.5(1.2)* 5.4(1.1) 5.6(1.2)c 5.2(0.9) 5.1(1.0) 5.3(0.8)

TG (mmol/L) 2.1(1.4)* 2.1(1.3) 2.2(1.4) 1.9(0.9) 1.9(0.8) 1.9(1.0)

HDL-C (mmol/L) 1.1(0.3) 1.1(0.2) 1.1(0.3) 1.1(0.2) 1.1(0.2) 1.1(0.2)

 LDL-C(mmol/L) 3.5(1.1)* 3.3(1.0) 3.7(1.1)c 3.2(0.9) 3.2(1.0) 3.3(0.9)

VLDL  (mmol/L) 1.0(0.6)* 0.9(0.6) 1.0(0.6) 0.9(0.4) 0.9(0.4) 0.8(0.4)

Total cholesterol /HDL-C Ratio 5.3(1.4)** 5.3(1.4)b 5.3(1.4)d 4.7(0.9) 4.8(0.9) 4.7(0.9)

Values represented as mean (SD).
p values were represented by stars as * and ** and by letters (a, b, c, and d) as follows:
* p<0.05, ** p<0.005 for all subjects: <60 years vs. ≥60 years.
a=p<0.05, b=p<0.005 for men: <60 years vs. ≥60 years.
c=p<0.05, d=p<0.005 for women: <60 years vs. ≥60 years.

The difference in prevalence of excess levels of LDL-C was 
insignificant between the younger and the older subgroups. The 
mean (SD) level of LDL-C was significantly higher in the younger 
patients, as well as females (3.7 [1.1] mmol/L vs. 3.3 [0.9] mmol/L; 
p<0.05]), compared with the older diabetic subjects, but the males 
showed trivial excess (NS). (Table 4)

Low levels of HDL-C (<1 mmol/L) were significantly of higher 
prevalence among the younger diabetic subjects in general and in 
females, when compared with the older subjects (30.4% vs. 17.1%; 
p<0.005).  While the mean (SD) concentration of HDL-C was 
nearly the same in the younger and the older subjects (NS). (Table 
4)

The prevalence of diabetic subjects who have unfavorable total 
cholestreol/HDL-C ratio (≥5) was significantly higher among the 
younger subjects than the older groups (57.8% vs. 35.4%; p<0.005), 
(Table 3). The mean (SD) of total cholesterol/HDL-C ratio was 
generally significantly higher among the younger diabetic subjects 
and in both males and females, (Table 4). The total cholesterol/
HDL-C ratio of the younger diabetic subjects in general was 5.3 
(1.4) vs. 4.7 (0.9), p<0.005.

The prevalence hypertriglyceridemia (≥1.7mmol/L) among the 
younger subjects was significantly higher than the older, in general, 
but it was insignificantly different in regard to gender, (Table 3). 
The mean (SD) level of TG concentrations was significantly higher 
among the younger than the older subjects in general (2.1 [1.4] 
mmol/L vs. 1.9 [0.9] mmol/L, p<0.05) but insignificantly different 
between the males and females. (Table 4)

The mean (SD) concentration of VLDL in the younger group 
was generally higher than that of the older group (1.0 [0.6] mmol/L 
vs. 0.9 [0.4] mmol/L; p<0.05), (Table 4). However, the prevalence 
of positive family history of CHD was greater among the younger 

patients, in general and in both males and females, as opposed to 
the older subjects (34.6% vs. 16.3%; 33.5% vs. 16.3%; and 35.8% vs. 
18.6%, respectively), p<0.005. (Table 3)

In general, the younger subjects, both males and females showed 
no significant difference in the level of socioeconomic status in 
comparison with the older subjects. (Table 2)

Discussion

Type 2 diabetes is a growing pandemic and is associated with rapid 
increase in its complications such as CHD.15,30 Aging was assumed 
to be an independent risk factor of CHD,31 but does it confer the 
same threat among diabetic population?

In this study, the characteristics of T2DM subjects, particularly 
the cardiovascular risk factors, were explored with regard to age 
and gender.

In the present study, most of the explored CHD risk factors 
appeared to condense among the younger diabetic subjects who 
were <60-year-old in comparison with the older subjects. The 
younger diabetic subjects in general, both the male and the female 
subgroups shared a significantly longer duration of diabetes, 
higher diastolic BP, higher HbA1c%, higher FPG, larger number 
of hypercholesterolemic subjects, larger number of unfavorable 
total cholesterol/HDL-C ratio (≥5) and higher records of family 
history of CHD than in the older diabetic group. All these trends 
have adverse effect on the outcome of diabetes among the younger 
age group. Hypertension is a firm risk factor for atherosclerosis. 
Studies have shown that hypertension contributes significantly 
to the risk for atherosclerosis even with the added risks of high 
cholesterol and smoking.32,33 Elevated HbA1c% is an independent 
risk factor for CHD and stroke in diabetic subjects.16 Improving 
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the glycemic control can markedly reduce the risk of cardiovascular 
events in diabetic subjects.34,35,36 Fasting plasma glucose and post 
challenge glucose concentrations are independent predictors of 
CHD risk as well.37 

Although there is a considerable variability in classification 
into high and low risk subjects when using the total cholesterol 
concentration alone compared with compound risk indices like 
total cholesterol/HDL-C ratio or atherogenic index,38 HDL-C and 
total cholesterol/HDL-C ratios are important cardiovascular risk 
factors. Hence, treatment of familial hypercholesterolemia should 
focus not only on lowering total cholesterol and LDL-C levels but 
also on increasing HDL-C values for CHD prevention.39 In the UK 
Prospective Diabetes Study (UKPDS), the typical lipid pattern 
in the diabetic population compared with non-diabetics showed a 
pattern of hypertriglyceridemia, low HDL-C, relatively unaltered 
total cholesterol and increased LDL-C levels in females.40 

What makes the younger group of diabetic population 
(<60 years) to have higher rates of cardiovascular risk factors in 
comparison with the older group? The most likely explanation is 
the higher prevalence of obesity among the younger subgroups in 
comparison with the older subgroups (BMI: 29.0 [3.2] vs. 28.1 
[2.6]). The higher prevalence of obesity itself has contributed to the 
higher prevalence of cardiac risk factors in the female sector of the 
younger population themselves (BMI: 28.6 [3.0] for younger males 
vs. 29.5 [3.4] for the younger females). The younger diabetic females 
were distinguished by having a significantly higher mean (SD) BMI, 
a larger number of hypertensive subjects, a higher systolic BP, a 
higher total cholesterol and LDL-C means, and a larger number of 
subjects with low HDLC (<1 mmol/L) than the younger diabetic 
males.

There was no difference in the duration of diabetes in the 
younger males and females (7.4 [4.1] years for males vs. 7.4 [3.8] 
years for females); in spite of that, the females showed a higher 
prevalence of cardiovascular risk factors among them. This 
indicates that the effect of diabetes duration is not the factor that 
stands behind the acquisition of higher cardiovascular risk factor 
by the younger population in comparison with the older diabetic 
population who exhibited less cardiovascular risk factors. Obesity, 
particularly visceral or abdominal, is very common in T2DM.5 In 
accordance with other studies,16,36,41 the present study confirms 
that obesity is particularly high among the younger T2DM 
females rather than among the younger male diabetic subjects. 
Although waist circumference is a better indicator of health 
risks,42 obesity, whether phenomenologically manifested as visceral 
and its attendant metabolic syndrome, or as a subcutaneous, is 
firmly associated with increased cardiovascular risk.43,44 ATP III 
recognizes the cluster of visceral obesity, atherogenic LDL, low 
HDL-C, raised BP and insulin resistance, as a criteria for the 
diagnosis of metabolic syndrome.45

Thus, the significantly higher BMI detected in the younger 
females, frankly interprets the acquisition of the other 
adverse cardiovascular factors by them. Studies have disclosed 
that diabetes markedly increases the risk of cardiovascular 

complications in both males and females;46 however, the diabetic 
females in general are more vulnerable to increased cardiovascular 
risk factors and mortality than diabetic males.47,48,49,50 The cause 
of the relatively higher risk of CHD in diabetic females is not 
completely understood but several explanations can be suggested. 
Adverse changes induced by T2DM in HDL-C, total cholesterol, 
TG, LDL-C particle size and BP have been found to be more 
pronounced in females than in males.47,49,51 The higher sum of 
CHD risk factors that, in our study were found to prevail among 
the younger diabetic subjects in general and the younger females 
in particular, presents another explanation for the higher risk of 
CHD among the diabetic females.

Having a great exposure to cardiovascular risk, the subgroup 
of young diabetic females requires a great medical concern and 
comprehensive care provision to avoid the major cardiovascular 
events. 

In addition to the cardiovascular factors that were found to be 
shared by all younger T2DM subjects in this study, the younger 
diabetic males showed more risky smoking trends than the older 
males. The number of smokers, the number of smoked cigarettes 
per day and the duration of smoking were significantly higher 
among the younger males than among the older males. Smoking 
is an independent risk factor for all-cause mortality, largely due to 
cardiovascular disease.52 Smoking, in addition to the other risks 
that were generally higher among the younger diabetics, exposes the 
younger male T2DM at a markedly increased risk of CHD as well.

All of the displayed CHD risk indices among the younger 
diabetics that pertain to dyslipidemia,53 hypertension,53,54 smoking 
habits,55 and obesity have a heritable propensity,56 hence the 
significantly higher recognition of family history of CHD among 
the younger diabetic males and females. Considering the heritable 
batch of cardiovascular risk factors that attend T2DM in the 
younger age group, it appears that early-onset T2DM, before 
the age of 60, is a familial disorder in comparison with the late-
onset T2DM that exist above the age of 60. Seung et al. recorded 
that the metabolic syndrome and cardiovascular risk factors are 
more prevalent in familial T2DM than they were in non-familial 
T2DM.57 Similar trends were noted in MI that occurs in the 
younger age group. Positive family history of CHD, obesity and 
dyslipidemia were significantly higher in the younger-aged acute MI 
patients in comparison to the older-aged acute MI group.58 

When the mean duration of T2DM in the present study is sub-
tracted from the mean age of the younger and the older diabetic, the 
age of onset of diabetes in the two groups can be deduced. Thus the 
age of onset of diabetes in the younger group was about 44 years and 
the age of onset of diabetes in the older group was about 60. The 
number of subjects having a >10 years duration of diabetes were 
generally significantly higher among the younger age group, as well 
as in both males and females, than among the older age group. Both 
early and late onset diabetes are associated with the increased risk of 
major CHD events and mortality, but only the early onset diabetes 
(with >10 years duration) appears to be a CHD equivalent.59 As the 
young diabetics have their disease in the 5th decade (nearly at the age 
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of 44), they become more vulnerable to the marked reduction in life 
spans that the diabetics usually sustain.

The prevailing overweight/obesity and the associated 
aberrancies in serum lipids and BP that were generally more 
prominent among the younger diabetics and the younger females 
in particular, making them a distinct group of T2DM with regards 
to clinical features, comorbidities, targets of therapy, and prognosis. 
The older T2DM subjects with later age of onset have less severe 
comorbidities and CHD risk factors. The obesity in general and the 
metabolic syndrome in particular are expected to play a lesser role in 
the pathogenesis of late-onset T2DM and its evolution.

Being so, are we dealing with two distinct subgroups of T2DM 
that differ pathogenically, clinically and prognostically, perhaps 
T2DM-A before the age of 60 and T2DM-B thereafter?

Conclusion

Cardiovascular risk factors are significantly higher among younger 
type 2 diabetics (<60 years), particularly females, including 
dyslipidemia, smoking trends, hypertension, high body mass index, 
in addition to the non-modifiable risk factor; the positive family 
history. This group of dibetics requires more stringent approach  of 
therapy.
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