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ABSTRACT
Background: Type 2 diabetic women are at higher risk of developing atherogenic dyslipidemia. The major possible
risk factors are obesity, abdominal fat accumulation and poor glycaemic control. However, menopause-related
changes could be another determinant. The aim of this study was to evaluate the interrelationships of these risk factors
and their independent effects on atherogenic indices in type 2 diabetes women.
Methods: A prospective, cross-sectional study, which includes 160 women agreed to participate in this study.
Anthropometrics, biochemical parameters and blood pressure were measured. Atherogenic indices - total cholesterolto-high-density lipoprotein cholesterol ratio (TC/HDL) and apolipoprotein (apo) B-to-apo A1 ratio, were calculated.
Individual risk factors were examined in relationship to these atherogenic indices using correlation tests and logistic
regression.
Results: 23.12% of the participants were normal weight and 76.87% were overweight/obese. The overall mean age
was 57.70±11.16 years. Diabetes duration (˃5years), anthropometric parameters, poor glycaemic control, high apo B
and high level of low-density lipoprotein (LDL) were found to be significant determinants of atherogenic indices
changes. The TC/HDL ratio was weakly associated with both BMI and waist circumference. However, the apo B/apo
A1 ratio provided positive correlations with anthropometric parameters, especially with waist circumference
(p=0.185, r=0.108, r2=0.012), and this, in both pre and post-menopausal type 2 diabetic women.
Conclusions: The atherogenic risk, estimated by TC/HDL and apo B/apo A1 ratios, becomes more severe with higher
anthropometric parameters (BMI and waist circumference), diabetes duration and poor glycaemic control in type 2
diabetes women and this during both premenopausal and postmenopausal periods.
Keywords: Type 2 diabetes, Atherogenic indices, Risk factors, Women, Anthropometric parameters
INTRODUCTION
Type 2 diabetes (T2D) has now become a global public
health burden affecting all strata of societies in both
developed and developing countries, it is a well-known
risk factor in the incidence of cardiovascular disease
(CVD) and atherogenic dyslipidemia.1 The atherogenic
dyslipidemia, a common metabolic disorder, is
characterized by elevated very low density lipoprotein
(VLDL), small dense low density lipoprotein (LDL) and
low high density lipoprotein (HDL) levels, which

constitute the lipid triad and are considered as traditional
risk factors for cardiovascular events.2 Recently,
lipoproteins and apolipoproteins (apo) ratios have also
been found as consistent predictors of atherogenic risk
than lipids alone.3 Therefore, the mosaic of modifiable
CVD risk issues imply some physiological factors which
include the untreated hypertension and high toal
cholesterol level, as well as the increased prevalence of
sedentary, the overall and/or abdominal obesity and
insulin-resistant, these latter may also vary according to
ethnicity, age and gender.3,4
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In women, comparing to men, manifest symptoms of
CVD are generally delayed by approximately 10 to 15
years.5 Scientists suggest that women benefit from the
protective effects of ovarian hormones during the
premenopausal period, however, men are more likely to
be engaged in health-damaging behaviours.6
Biochemical, structural and physiological changes are
due to the decreased in oestrogen levels during and after
menopause, which alter the general health status of the
woman. Oestrogen is known as an anti-atherogenic that
could protect females against coronary artery disease
during the premenopausal period. The post-menopausal
women have less cardiovascular friendly lipid profiles
than premenopausal ones.7
Hence, the aim of the present study was to assess the
powerful factors that may influence on atherogenic
indices (total cholesterol/HDL and apo B/apo A1) in type
2 diabetic women. We investigated the correlations
between anthropometric parameters and atherogenic
indices during both pre- and post-menopausal states.
METHODS

is tightened around the patient’s abdomen, above the line
passing through the navel, without depressing the skin.
Blood pressure measurement
The morning blood pressure was evaluated using
OMRON M3 Digital Automatic Blood Pressure Monitor
(Omron Healthcare., Ltd. Kyoto, Japan), this
sphygmomanometer can determine systolic blood
pressures between 3-24 cm Hg, diastolic 1-21 cm Hg and
heart rate 40-200 beats per minute.
Laboratory data
Fasting blood samples (12 h after an overnight fast) were
collected under aseptic conditions by venopuncture from
the antecubital vein, into sterile plain tubes. The serum
was used for the analysis of fasting glycaemia, total
cholesterol (TC), HDL, LDL and triglycerides (TG) using
the enzymatic colorimetric methods (Spinreact Reagents,
Spain). Apo A1 and Apo B were quantified by
turbidimetric tests (Spinreact Reagents, Spain). However,
the glycosylated haemoglobin (HbA1c) concentration
value was determined on fasting plasma samples using an
ion exchange resin separation method.

Patients data
Statistical analysis
One hundred sixty adult female subject with confirmed
T2D for at least six months were recruited from April to
September 2015, at the level of the Public Establishment
of Proximity Health in Sidi-Bel-Abbes city (Northwestern Algeria).
Informed consent was obtained from all participants and
ethical clearance was obtained from the relevant
authority. We randomly solicited all adult women who
met the inclusion criteria, that is, aged more than twenty,
having T2D duration of less than fifteen years and
exclusively under diet or oral anti-diabetic treatment, to
participate in the study. However, pregnant and
breastfeeding women as well as female patients with
primary hyperlipidaemia, hypothyroidism, a confirmed
cardiovascular disease, renal impairment or liver
dysfunction were excluded from our study. Likewise,
women using lipid-lowering drugs or who were treated
with insulin have also been excluded.
Anthropometric measurements were taken during
mornings according to the recommendations of the World
Health Organization (WHO).8 The electronic balance TS2003A:360 lb (capacity: 180 kg, graduations 0.1 kg) was
used for evaluating body weight (in kilograms) and the
Seca 206 body meter (measuring range 0-220 cm,
graduation length 1 mm) was employed for height
measurement. The body mass index (BMI) was
calculated as weight (kg)/height2 (m2).
The waist circumference was measured with a measuring
tape (maximum: 150 cm, graduation length: 1 mm) which

All data were processed and analysed through SPSS 23.0
(Statistical Package for the Social Sciences, IBM
Corporation; Chicago, IL. March 2015). Results are
expressed as mean±standard deviations, the independent
student t-test was used for comparing results between
groups according to the women corpulence.
Binary logistic regression was used in order to determine
the factors associated with atherogenic indices, results are
presented using odds ratios with a 95% confidence
interval (95% CI). A p-value lower than 0.05 was
considered statistically significant for all statistical tests.
Relationships between lipids, apolipoproteins ratios and
anthropometric parameters were studied using Pearson
correlation tests and simple linear regression tests with a
confidence interval of 95%.
RESULTS
Table 1 displays the subjects’ characteristics. Amongst all
patients, 23.12% were normal weight and 76.87% were
either overweight or obese. The overall mean age was
57.70±11.16 years (56.00±14.20 years in normal weight
and 58.24±11.57 years in overweight/obese), with no
significant differences between the two groups. However,
we noted a high significant difference of height and waist
circumference (p <0.01). No differences between the two
groups was observed with respect to age, diabetes
duration, blood pressure and all the studied conventional
biochemical parameters. Comparing TC/HDL and apo
B/apo A1 ratios between normal weight and overweight/
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obese women, no significant differences were noted.
Nevertheless, an exception was found for TC/HDL ratio
during the pre-menopausal period (p =0.005). As
illustrated in Table 2, we investigated risk factors
associated with elevated TC/HDL ratio (≥3) levels.

The performed logistic regression analysis indicated that
the pathological atherogenic index (TC/HDL ≥3) was
significantly associated with diabetes duration (˃5 years),
overweight, poor glycaemic control (HbA1c ˃7%), and
high apo B and LDL levels.

Table 1: Characteristics of the studied cases.
Variables

All patients

160
N (%)
57.70±11.16
Age (Years), Means±S.D
7.04±3.85
Duration of diabetes
(years), Means±S.D
Anthropometric characteristics, (Means±S.D)
73.84±11.82
Weight (kg)
160.91±6.80
Height (cm)
97.78±14.14
Waist circumference (cm)
28.49±4.43
BMI (kg/m2)
Overweight, obesity
duration (years)
Blood pressure, Means±S.D
Systolic pressure (mmHg)
12.90±1.48
Diastolic pressure (mmHg)
7.60±0.98
Menopausal status, n (%)
Pre-menopause
49 (30.6)
Oestrogen use (yes)
39 (24.35)
Oestrogen use (no)
10 (6.24)
Post-menopause
111 (69.4)
Menopausal age (years)
Pre-menopause
45.55±9.70
Post-menopause
63.06±6.66
Biochemical parameters (g/L)
1.53±0.61
Fasting glycaemia
2.26±0.96
Postprandial glycaemia
7.70±1.30
HbA1c
1.70±0.35
Fasting TC
0.40±0.11
Fasting HDL-c
1.07±0.32
Fasting LDL-c
1.50±0.76
Fasting TG
1.33±0.36
Apo A1
0.99±0.46
Apo B
4.52±1.47
TC/HDL-c
TC/HDL-c during pre4.38±1.62
menopause
TC/HDL-c during post4.59±1.40
menopause
0.77±0.35
Apo B/Apo A1
Apo B/Apo A1 during pre0.71±0.32
menopause
Apo B/Apo A1 during
0.79±0.36
post-menopause

Normal
weight
37 (23.12)
56.00±14.20
6.27±3.79

Overweight/obese
123 (76.87)
58.24±11.57
6.71±4.01

P value for Student ttest*
0.381
0.579

63.59±6.07
164.13±6.01
86.20±10.37
23.56±1.20
-

69.68±7.39
159.60±7.36
95.93±9.93
27.10±1.38
9.31±6.25

<0.001
0.002
<0.001
<0.001

12.62±1.18
7.54±1.02

13.09±1.60
7.60±1.01

0.123
0.760

12 (7.5)
12 (7.5)
25 (15.6)

37 (23.1)
27 (16.85)
10 (6.25)
86 (53.8)

-

40.00±12.52
63.68±6.41

47.35±7.99
62.88±6.76

0.021
0.604

1.47±0.54
2.33±0.92
7.96±1.39
1.72±0.31
0.39±0.13
1.16±0.29
1.44±0.82
1.26±0.27
0.92±0.32
4.89±2.00

1.58±0.65
2.26±0.93
7.64±1.29
1.66±0.36
0.40±0.11
1.04±0.33
1.45±0.72
1.38±0.40
1.00±0.52
4.42±1.27

0.419
0.696
0.255
0.466
0.695
0.092
0.922
0.150
0.418
0.101

5.62±2.25

3.83±1.05

0.005

4.49±1.77

4.61±1.32

0.761

0.75±0.29

0.78±0.36

0.691

0.81±0.41

0.64±0.28

0.168

0.71±0.21

0.79±0.39

0.380

-

*Comparison of means, between normal weight patients and overweight/obese ones. BMI: body mass index. HbA1c: glycosylated
haemoglobin. TC: total cholesterol. HDL-c: high density lipoprotein cholesterol. LDL-c: low density lipoprotein cholesterol. TG:
triglycerides. Apo: apolipoproteins.
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Table 2: Crude odds ratio of risk factors associated with TC/HDL levels.
Risk factors
Age
<40 years
40-60 years
>60 years
Diabetes duration
< 5 years
5-10 years
˃ 10 years
BMI
<25 kg/m2
25-29.9 kg/m2
≥30 kg/m2
Waist circumference
≤80 cm
˃80 cm
Menopausal status
Pre-menopause
Post-menopause
HbA1c level
≤ 7% (53.01mmol/mol)
˃ 7% (53.01mmol/mol)
Apo B level (0.9 g/L)
Normal range
Below normal range
LDL-c level (0.8 g/L)
Normal range
Below normal range

Odd ratio
(95% CI OR)

TC/HDL-c < 3

TC/HDL-c ≥ 3

Number (%)

Number (%)

3 (1.9)
11 (6.9)
9 (5.6)

7 (4.4)
58 (36.2)
72 (45.0)

Reference
0.200 [0.017-2.303]
0.687 [0.147-3.215]

0.197
0.633

5 (3.1)
13 (8.1)
5 (3.1)

43 (26.9)
49 (30.6)
45 (28.1)

Reference
1.500 [0.304-7.409]
0.590 [0.159-2.193]

0.019
0.431

6 (3.8)
11 (6.9)
6 (3.8)

31 (19.4)
58 (36.2)
48 (30.0)

Reference
1.098 [0.118-10.226]
0.972 [0.264-3.578]

0.034
0.966

5 (3.1)
18 (11.2)

20 (12.5)
117 (73.1)

Reference
0.605 [0.071-5.144]

0.645

10 (6.2)
13 (8.1)

39 (24.4)
98 (61.2)

Reference
1.021 [0.201-4.969]

0.865

1 (0.6)
22 (13.8)

52 (32.5)
85 (53.1)

Reference
1.257 [0.155-10.978]

0.018

18 (11.2)
5 (3.1)

61 (38.1)
76 (47.5)

Reference
1.227 [1.067-1.770]

0.017

18 (11.2)
5 (3.1)

55 (34.4)
82 (51.2)

Reference
1.231 [1.071-1.746]

0.014

P*

*multivariate logistic regression significant at p=0.05. CI: confidence interval. OR: odd ratio. BMI: body mass index. TC: total
cholesterol. HbA1c: glycosylated haemoglobin. Apo B: apolipoproteine B. LDL-c: low-density lipoprotein cholesterol.

The odds ratios of having a high TC/HDL ratio were
1.098 [0.0118-10.226] and 1.000 [0.201-4.969] in
overweight and post-menopausal women, respectively.
Female subjects with poor glycaemic control (HbA1c
˃7%) were 1.257 [0.155-10.978] times more at risk of
having a higher atherogenic index (TC/HDL).
Our results about risk factors associated with high apo
B/apo A1 ratio (˃0.7) are summarised in Table 3. The
logistic regression analysis showed that higher apo B/apo
A1 ratios are associated with diabetes duration (˃5
years), abdominal obesity, poor glycaemic control
(HbA1c ˃7%), post-menopausal period and high LDL
levels. The odds ratios of having an apo B/apo A1 ˃7 was
1.504 [0.528-4.284] in patients with more than five years
of diabetes, 1.976 [0.538-7.259] in those suffering from
abdominal obesity and 1.239 [0.364-4.219] in postmenopausal women.
As depicted in Figure 1, the TC/HDL ratio was weakly
associated with both BMI and waist circumference.
However, the apo B/apo A1 ratio provided positive

correlations with anthropometric parameters, especially
with waist circumference (p =0.185, r =0.108, r2 =0.012)
in both pre- and post-menopausal type 2 diabetic women.
DISCUSSION
The association between altered lipid profile and
atherosclerotic cardiovascular events is becoming more
accepted in postmenopausal women, despite that some
observed metabolic/physiological changes may occur as
results of aging.9,10 However, menopause tends to be
associated with an increased risk of general obesity,
abdominal fat distribution and associated health risk
factors.11
In the present study, we aimed to assess factors
influencing atherogenic indices in T2D women, during
premenopausal and postmenopausal periods. Furthermore, to investigate correlations between overall obesity
(estimated by BMI), abdominal fat accumulation
(estimated by waist circumference) and atherogenic
indices (TC/HDL and apo B/apo A1).
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Table 3: Crude odds ratio of risk factors associated with Apo B/Apo A1 levels.
Risk factors
Age
<40 years
40-60 years
>60 years
Diabetes duration
< 5 years
5-10 years
˃ 10 years
BMI
<25 kg/m2
2

25-29.9 kg/m
2

≥30 kg/m
Waist circumference
≤80 cm
˃80 cm
Menopausal status
Pre-menopause
Post-menopause
HbA1c level
≤ 7% (53.01mmol/mol)
˃ 7% (53.01mmol/mol)
Apo B level (0.9 g/L)
Normal range
Below normal range
LDL-c level (0.8g/L)
Normal range
Below normal range

Odd ratio
(95% CI OR)

Apo B/Apo A1 < 0.7

Apo B/Apo A1 ≥ 0.7

Number (%)

Number (%)

6 (3.8)
37 (23.1)
41 (25.6)

4 (2.5)
32 (20.0)
40 (25.0)

Reference
0.588 [0.080-4.327]
0.776 [0.271-2.227]

0.602
0.637

22 (13.8)
37 (23.1)
25 (15.6)

26 (16.2)
25 (15.6)
25 (15.6)

Reference
1.504 [0.528-4.284]
0.555 [0.215-1.430]

0.045
0.223

20 (12.5)

17 (10.6)

Reference

37 (23.1)

32 (20.0)

0.638 [0.184-2.215]

0.479

27 (16.9)

27 (16.9)

0.780 [0.315-1.931]

0.591

14 (8.8)
70 (43.8)

11 (6.9)
65 (40.6)

Reference
1.976 [0.538-7.259]

0.030

29 (18.1)
55 (34.4)

20 (12.5)
56 (35.0)

Reference
1.239 [0.364-4.219]

0.731

26 (16.2)
58 (36.2)

27 (16.9)
49 (30.6)

Reference
1.042 [0.469-2.315]

0.020

62 (38.8)
22 (13.8)

17 (10.6)
76 (47.5)

Reference
0.079 [0.034-0.183]

<0.001

46 (28.8)
38 (23.8)

27 (16.9)
49 (30.6)

Reference
1.327 [1.242-1.144]

0.015

P*

*multivariate logistic regression significant at p=0.05. CI: confidence interval. OR: odd ratio. BMI: body mass index. Apo A1:
apolipoproteine A1. HbA1c: glycosylated haemoglobin. Apo B: apolipoproteine B. LDL-c: low-density lipoprotein cholesterol.

Results from this study revealed higher levels of TC/HDL
and apo B/apo A1 in all female subjects, indicating that
all of our patients are prone to an increased
cardiovascular risk. Furthermore, when adapting our apo
B/apo A1 data with AMORIS and INTERHEART
thresholds, almost 36% of all participants were at high
myocardial infarction risk.12,13
In our female subjects, the TC/HDL ratio was
significantly influenced by overall obesity, poor
glycaemic control, apo B and LDL levels. According to
Stępień et al, in patients with T2D, the TC/HDL ratio is
considered as a cumulative marker of cardiovascular
risk.14 However, this ratio is not stable, it is modified by
several factors including BMI, food intake and the time
of blood sampling.15 Despite that the BMI is a good
indicator of body fat degree, it however does not capture
body fat distribution, which the waist circumference

dose. Intriguingly, the apo B/apo A1 ratio was more
likely to be associated with abdominal obesity, poor
glycaemic control and LDL level. According to many
studies, the apo B/apo A1 seems to be an effective
predictor of coronary heart disease risk in overweight and
obese individuals.12,13,16,17
The apolipoproteins are slightly influenced by meals and
biological variables, unlike the ordinary lipid parameters,
which fluctuate widely depending on food intake. 3
Therefore, measurement of apolipoproteins does not
require fasting blood samples, which represent a main
advantage.
In T2D patients, glycaemic control via the HbA1c is
considered as the backbone in the management of
diabetes.18 An increase of one percent in HbA1c level
above the accepted threshold of 7% is equivalent to a
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change of about 30 mg/dl in mean plasma glucose. 19
Thus, the cardio-metabolic risk of our patients is
compounded by the problem of poor glycaemic control.
Regarding menopausal status, our results indicate that the
post-menopausal stage is associated with increased
atherogenic indices (TC/HDL and apo B/apo A1) without
however being significant.
During the transition from pre-menopause to menopause
and post-menopause, the central deposition of fat is
determined by specific genetic factors and leads to
metabolic correlated changes, including the risk of
cardiovascular diseases. The oestrogenic depletion after
menopause is associated with changes in body fat

distribution. As a result, a decrease in sex hormone
binding globulin is noted, and an increase of free
androgen level leads to higher androgenicity.20 Hormone
Replacement Therapy can prevent the central distribution
of fat, which explains the role of sex hormones.
The correlation tests through this investigation noticeably
showed, during both premenopausal and postmenopausal
periods, that the apo B/apo A1 ratio was marginally
related to the BMI (r2 =0.002, F =0.320, p =0573).
However, although not significant, the apo B/apo A1 was
positively correlated with waist circumference (r 2 =0.012,
F =1.770, p =0.185). On the other hand, the TC/HDL
ratio was faintly associated to anthropometric parameters
in both pre and post-menopausal women.

Figure 1: Association between TC/HDL-c and Apo B/Apo A1 ratios and body parameters according to the
menopausal status.
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9.

CONCLUSION
The atherogenic risk, one of the CVD risk factors,
estimated by index ratios (TC/HDL and apo B/apo A1),
becomes more severe with higher anthropometric
parameters including BMI and more specifically the
waist circumference. However, the poor glycaemic
control depicts another parameter that could influence the
atherogenicity in T2D women and this during both
premenopausal and postmenopausal periods. As
apolipoproteins can be analysed in non-fasting samples, it
is of great practical advantage for patients and doctors to
use apo B/apo A1 ratio as an indicator of atherosclerosis.
It could be very helpful to use a single ratio for risk
prediction instead of referring to a larger number of lipid
ratios. The apo B/apo A1 ratio is more correlated to waist
circumference than BMI, this last depends upon the
individual’s physical activity and lifestyle conditions.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
institutional ethics committee

10.

11.
12.

13.

14.

REFERENCES
1.

2.

3.

4.

5.
6.

7.

8.

Bener A, Zirie M, Daghash MH, Al-Hamaq AO,
Daradkeh G, Rikabi A. Lipids, lipoprotein (a)
profile and HbA1c among Arabian Type 2 diabetic
patients. Biomedical Research. 2007;18(2):97-102.
Habib SS. Cardiovascular disease in diabetes: An
enigma
of dyslipidemia,
thrombosis
and
inflammation. Basic Research Journal of Medicine
and Clinical Sciences. 2012;1(3):33-42.
Diaf M, Khaled BM, Sellam F. Impact of
corpulence parameters and haemoglobin A1c on
metabolic control in type 2 diabetic patients:
comparison of apolipoprotein B/A-I ratio with
fasting and postprandial conventional lipid ratios.
Libyan J Med. 2015;10:27400.
Snijder MB, Van Dam RM, Visser M, Seidell JC.
What aspects of body fat are particularly hazardous
and how do we measure them?. Int J Epidemiol.
2006;35(1):83-92.
Von Der Lohe E. Coronary heart disease in women.
Prevention. Diagnosis. Therapy. 1st ed. Berlin
Heidelberg: Springer-Verlag; 2003: 17-21.
Wingard DL, Suarez L, Barrett-Connor E. The sex
differential in mortality from all causes and
ischemic heart disease. Am J Epidemiol.
1983;117(2):165-72.
Nwagha UI, Ikekpeazu EJ, Ejezie FE, Neboh EE,
Maduka IC. Atherogenic index of plasma as useful
predictor
of
cardiovascular
risk
among
postmenopausal women in Enugu, Nigeria. Afr
Health Sci. 2010;10(3):248-52.
World Health Organization (WHO). The WHO
STEPwise approach to chronic disease risk factor
surveillance. Switzerland; Geneva: World Health
Organization; 2005.

15.

16.

17.

18.

19.

20.

Samanta B. Serum cholesterol in healthy
postmenopausal women. Indian J Med Sci.
1998;52(5):191-5.
Pasquali R, Casimirri F, Pascal G, Tortelli O,
Morselli Labate A, Bertazzo D, et al. Influence of
menopause on blood cholesterol levels in women:
the role of body composition, fat distribution and
hormonal milieu. Virgilio Menopause Health
Group. J Intern Med. 1997;241(3):195-203.
Lovejoy JC. The menopause and obesity. Prim
Care. 2003;30(2):317-25.
Walldius G, Jungner I, Holme I, Aastveit AH, Kolar
W, Steiner E. High apolipoprotein B, low
apolipoprotein A-I, and improvement in the
prediction of fatal myocardial infarction (AMORIS
study):
a
prospective
study.
Lancet.
2001;358(9298):2026-33.
Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A,
Lanas F, et al. Effect of potentially modifiable risk
factors associated with myocardial infarction in 52
countries (the INTERHEART study): case-control
study. Lancet. 2004;364(9438):937-52.
Stępień A, Stępień M, Wlazeł RN, Paradowski M,
Banach M, Rysz J. Assessment of the relationship
between lipid parameters and obesity indices in nondiabetic obese patients: a preliminary report. Med
Sci Monit. 2014;20:2683-8.
Diaf M, Khaled MB, Sellam F. Correlation between
dietary fat intake and atherogenic indices in normal,
overweight and obese adults with or without type 2
diabetes. Romanian Journal of Diabetes Nutrition
and Metabolic Diseases. 2015;22(4):347-60.
Van Der Steeg WA, Boekholdt SM, Stein EA, ElHarchaoui K, Stroes ES, Sandhu MS, et al. Role of
the apolipoprotein B-apolipoprotein A-I ratio in
cardiovascular risk assessment: a case-control
analysis in EPIC-Norfolk. Ann Intern Med.
2007;146(9):640-8.
Dunder K, Lind L, Zethelius B, Berglund L, Lithell
H. Evaluation of a scoring scheme, including
proinsulin and the apolipoprotein B/apolipoprotein
A1 ratio, for the risk of acute coronary events in
middle-aged men: Uppsala Longitudinal Study of
Adult
Men
(ULSAM).
Am
Heart
J.
2004;148(4):596-601.
Rohlfing CL, Wiedmeyer HM, Little RR, England
JD, Tennill A, Goldstein DE. Defining the
relationship between plasma glucose and HbA(1c):
analysis of glucose profiles and HbA(1c) in the
Diabetes Control and Complications Trial. Diabetes
Care. 2002;25(2):275-8.
Elley CR, Kenealy T, Robinson E, Drury PL.
Glycated haemoglobin and cardiovascular outcomes
in people with Type 2 diabetes: a large prospective
cohort study. Diabet Med. 2008;25(11):1295-301.
Chang CJ, Wu CH, Yao WJ, Yang YC, Wu JS, Lu
FH. Relationships of age, menopause and central
obesity on cardiovascular disease risk factors in
Chinese women. Int J Obes Relat Metab Disord.
2000;24(12):1699-704.

Cite this article as: Diaf M, Khaled BM. Factors
influencing atherogenic indices in type 2 diabetic
women in northwestern Algeria. Int J Sci Rep
2016;2(10):258-64.

International Journal of Scientific Reports | October 2016 | Vol 2 | Issue 10 Page 264

