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Abstract

Background and Aims. Risk score questionnaires for the screening of type 2 diabetes
mellitus (DM) present high accuracy, especially the Finnish Diabetes Risk Score
(FINDRISC). The aim of the study was to assess the FINDRISC score and its correlations
with multiple markers of subclinical atherosclerosis in an asymptomatic urban
population. Material and Methods. In the current prospective study, 111 randomized
asymptomatic subjects, aged 35-75, were evaluated. FINDRISC score, the cardiovascular
and metabolic risk profile were evaluated. Multiple markers of subclinical atherosclerosis
were assessed including carotid intima-media thickness (IMT), ankle-brachial index
(ABI), pulse wave velocity (PWV) and left ventricular mass index (LVMI). Results. Mean
age was 51.87 = 10.64 years while FINDRISC score was 10.53 + 4.53. 77% of the
subjects were overweight and all parameters of obesity were well associated with
FINDRISC score (p<0.001). This asymptomatic population was dyslipidemic (total
cholesterol 212.79+44.99 mg/dl). DM risk correlated with age, blood pressure, fasting
plasma glucose and glomerular filtration rate. Increased FINDRISC was associated with
IMT (r=0.24, p=0.01), PWV (r=0.26, p=0.008) or LVMI (r=0.23, p=0.01). Conclusions.
This asymptomatic population was metabolically uncontrolled. Easily administered type 2
DM screening questionnaires should be routinely performed as increased risk score
values are associated with subclinical atherosclerosis.

key words: FINDRISC, type 2 diabetes mellitus, subclinical atherosclerosis, obesity,
asymptomatic population.
growing. According to the latest data, more than
Background and Aims 415 million people already have DM and it is
Type 2 diabetes mellitus (DM) represents  predicted a 50% growing by 2040 [1]. Known as
one of the leading causes of mortality and the forerunner of DM, obesity will definitely
morbidity worldwide and it is in continuously influence this augmentation and it is expected
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that the estimation for diabetes prevalence will
be underestimated as the prevalence of obesity is
dramatically increasing. In Romania, the
numbers are even more alarming: almost 30% of
the population present impaired glucose
regulation, with 11.6% being diabetic out of
whom more than 2% being unaware of this
diagnosis [2].

Measuring fasting plasma glucose (FPG) or
performing an oral glucose tolerance test
represent methods for the early diagnosis of DM.
However, in the asymptomatic population these
measurements are rather difficult to be regularly
performed and, moreover, the blood glucose
levels present high variability. Thus, easily
determined scores for detecting subjects at high
risk of DM have been developed, most of them
with good sensitivities and specificities [3].

In most cases, the patients newly diagnosed
with DM already present different markers of
target organ damage and almost 20% have
developed subclinical atherosclerosis and with a
significantly  increased 10-year risk for
cardiovascular diseases (CVD) [4]. In the last
years, early detection of subclinical
atherosclerosis is highly emphasized since actual
risk scores (e.g. Framingham or SCORE) often
misclassify high-risk individuals as intermediate
or low risk and thus prevention is improperly
performed [5].

The aim of the current study was to evaluate
the risk of type 2 DM in an asymptomatic adult
population, the cardiovascular risk profile of
these subjects and the association between the
diabetic risk score and different markers of
subclinical atherosclerosis.

Material and methods

We performed a cross-sectional study, over
a two year period. From the medical subjects’
data lists of the local general practitioners, more
than 600 subjects have been randomized. Out of

all these, only 111 met the inclusion criteria,
accepted and presented to the clinic for further
investigation.

All participants had fulfilled the following
inclusion criteria: age 35-75 years, urban
residence, and women not being pregnant. Most
important, the subjects did not have any known
diseases (e.g. CVD or type 2 DM) or received
any treatment in the last 12 months for any
metabolic, cardiovascular, renal, respiratory or
cerebral diseases. Thus, we have included only
apparently healthy individuals, treatment naive
at the beginning of the study. The research was
approved by the University Ethics Committee
and all subjects have agreed and signed an
informed consent in order to take part in this
study.

Type 2 DM risk evaluation. In order to
assess the type 2 DM risk, the Finnish Diabetes
Risk Score (FINDRISC) was wused [6].
FINDRISC is a well validated tool, having the
advantages that it can be easily administered, is
time saving and brings valuable data regarding
the risk of developing DM over the next 10
years. FINDRISC is an eight-question score and
takes into account the following items: age, body
mass index (BMI), waist circumference (WC),
physical activity level, daily consumption of
vegetables, fruits or berries, history of
antihypertensive drugs, history of increased
FPG, family history of DM. Depending on the
answer, each item receives point/points that
finally sum and confer the final risk score that
varies between 0-26. By obtaining the total risk
score, the subject is placed into one of the
following risk categories, with different
recommendations for prevention and
management (Table 1).

Cardiovascular risk factors assessment. All
patients were assessed according to the
following cardiovascular and metabolic risk
factors: age, gender, smoker status, resting
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systolic and diastolic blood pressure (SBP, DBP)
and heart rate (HR). Family history of premature
CVD was established if acute atherosclerotic
events occurred in first degree relatives at < 55
years in men, respectively < 65 years in women
according to the latest guidelines [7]. Chronic
alcohol consumption was defined as an intake of
more than 20 g of alcohol for men and 10 g for
women [7].

Table 1. FINDRISC score and interpretation.

(Adapted after [6])
Total FINDRISC 10-year risk Risk class
score
0 — 14 points 1-17% Low to moderate
15 — 20 points 33% High
21 — 26 points 50% Very high
Obesity was evaluated by various

anthropometric measurements: BMI (using the
weight (kg) / height (m)? formula); WC
measured halfway between the lowest ribs and
the top of the hip bone; hip circumference; Waist
to hip ratio (WHR); Waist to height ratio
(WHtR); abdominal skinfold measured at 5 cm
lateral from the umbilicus.

The following biochemical markers have
been analyzed: lipid profile (total cholesterol,
LDL cholesterol, HDL cholesterol, triglycerides,
non HDL cholesterol), FPG, wuric acid,
glomerular filtration rate (GFR) using CKD-EPI
formula for calculation and inflammatory status
by determining fibrinogen and erythrocyte
sedimentation rate (ESR).

Subclinical atherosclerosis assessment. In
order to establish the best correlations and
predictors for DM  risk,  subclinical
atherosclerosis was evaluated through multiple
methods: carotid intima-media thickness (IMT),
ankle-brachial index (ABI), left ventricular mass
index (LVMI) determined by echocardiography
and parameters of arterial stiffness: central pulse
wave velocity (PWV), augmentation indexes,
aortic SBP (SBPao). Each investigation was

performed by a single experienced operator
minimizing the risk of inter-observer bias.

IMT was assessed using ultrasonography
and interpreted according to the Mannheim
criteria [8]. Measurements were manually
performed on the common carotid artery at 1 cm
below its end or, in case of vessel tortuosity,
proximal to the carotid bifurcation. IMT value
more than 0.9 mm was considered as having
pathological significance. The carotid plaque
was defined as thickness > 1.5 mm or a focal
structure encroaching into the lumen > 0.5 mm.

ABI was evaluated by using continuous
wave Doppler signal and pneumatic cuffs, at rest
and in supine position. SBP was measured at the
lower limbs, retaining the highest value obtained
at posterior tibial or dorsalis pedis arteries for
each leg and this was the numerator in the ABI
calculation. The higher of the two brachial SBPs
was assumed for denominator in the final
equation. An ABI < 0.9 was considered the
threshold for a diagnosis of lower extremity
peripheral artery disease while values > 1.4
indicated incompressible tibial arteries due to
important calcification [9].

By echocardiography, we measured LVMI,
left ventricular ejection fraction (LVEF) and the
presence of aortic atheromatosis. The LVM was
indexed for body size and calculated using M
mode echography. Thresholds of 95 g/m2 for
women and 115 g/m2 for men were considered
as cut-off values for left ventricular hypertrophy
[10].

Aortic stiffness parameters were assessed
using the Arteriograph system (Tensiomed,
Hungary). It determines PWV, SBPao and
augmentation indexes (brachial [AIXbr] and
aortic [AlXao]) by oscillometric method,
measuring the BP in the upper arm and
producing a 35 mmHg cuff pressure over SBP
measured. The pressure fluctuations are
measured in the brachial artery and, by entering
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the distance from the jugulum to the symphysis,
the software determines the pulse waves and
calculates the PWV. PWV > 10 m/s cut-off
value is considered as marker of subclinical
atherosclerosis [11].

Statistical analysis. Data analysis was
performed using SPSS 20.0 (Statistical Package
for the Social Sciences, Chicago, Illinois). Data
were expressed as mean * standard deviation
(SD), number of cases with percentage, for
continuous, categorical and ordinal variables,

respectively.  Continuous  variables  were
compared using the t-test for independent
samples.  Categorical ~ comparisons  were

performed by chi-square test. Ordinal variables
were compared using Mann-Whitney U Test.
The correlations between different parameters
were analyzed using the Pearson coefficient. A
two-sided p value < 0.05 was considered
significant for all data analyses.

Results

Mean age was 51.87 + 10.64 years (between
35 and 75 years), with 33.3% of subjects being
males. In the study population, mean FINDRISC
score was 10.53 + 4.53 (varying between 0 and
22), with a median of 11. BMI, WC, WHR and
WHIR had high values, over the normal superior
limits, while resting arterial BP and HR were in
normal ranges. Average parameters of
subclinical atherosclerosis were normal, with
LVMI reaching higher values. Regarding
biochemical markers, most lipid parameters
exceeded the upper limit while FPG and uric
acid were normal. All subjects’ characteristics
are found in Table 2.

Table 2. General characteristics of the study population.

HR (bpm) | 67.78 + 10.50
Obesity parameters
BMI (kg/m?) 28.83+5.31
WC (cm) 100.31 £12.41
WHR 0.93+0.06
WHIR 0.60 + 0.07
Abdominal skinfold (mm) 31.86 + 6.68

Biochemical markers

Total cholesterol (mg/dl) 212.79 £44.99
HDL cholesterol (mg/dl) 51.50 + 14.07
LDL cholesterol (mg/dl) 132.95 + 40.22
Non HDL cholesterol (mg/dl) 161.28 + 43.57
Triglycerides (mg/dl) 142.32 £ 81.75
FPG (mg/dl) 97.48 £ 12.65

Uric acid (mg/dl) 441+161
GFR (ml/min/1.73m?) 88.27 £ 16.35
ESR (mm/1h) 17.64 £ 12.79
Fibrinogen (mg/dl) 368.76 £ 77.80

Subclinical atherosclerosis markers

Carotid IMT (mm) 0.86 £0.12

ABI 1.07+£0.14

PWV (m/s) 821+1.71
AlXbr (%) -1.97 £ 30.56
AlXao (%) 36.54 +15.34
SBPao (mmHg) 128.35 + 20.85
LVMI (g/m?) 101.48 £ 23.30
LVEF (%) 67.66 * 6.22

Parameter Value
n 111
FINDRISC score 10.53 + 4.53
Age (years) 51.87 £ 10.64
SBP (mmHg) 131.62 + 15.82
DBP (mmHg) 82.57 +9.09

ESR — Erythrocytes Sedimentation Rate

Increased FINDRISC values correlated with
age (r = 0.24, p = 0.011) (Figure 1) while no
differences were found regarding gender. As
well, family history of premature CVD, smoking
or chronic alcohol intake were not reliable
predictors of type 2 DM assessed by risk charts.
However, menopausal women exhibited an
increased FINDRISC scores compared to non-
menopausal ones (12.11 + 3.84 vs. 8.33 £ 4.24, p
< 0.001).

All anthropometric obesity parameters were
strongly associated with high FINDRISC values
(p < 0.001), BMI and WC having the best
statistical significance (Table 3).

Increased BP values were positively
associated with DM risk, both SBP (r = 0.20, p =
0.031) and DBP (r = 0.22, p = 0.019) while
resting HR present no correlation with
FINDRISC.

Out of lipid parameters, only non HDL
cholesterol correlated with increased FINDRISC
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score, with total cholesterol and LDL cholesterol
being at limit for reaching statistical
significance. Type 2 DM risk score was not
associated with positive inflammatory markers
(fibrinogen, ESR). FPG strongly correlated with

FINDRISC scores (p < 0.001) as well as high
values of uric acid or decreased renal function
assessed by GFR. Table4 presents the
correlations between biochemical markers and
FINDRISC score.

80

Age

307

FINDRISC

Figure 1. Direct correlation between increased FINDRISC score and age.

Table 3. Correlations between FINDRISC score and anthropometric obesity parameters.

Parameter FINDRISC
r coefficient p value
BMI 0.50 < 0.001
WC 0.51 < 0.001
WHR 0.41 < 0.001
WHIR 0.48 < 0.001
Abdominal skinfold 0.49 < 0.001

Table 4. Correlations between FINDRISC score and biochemical parameters.

Parameter FINDRISC
r coefficient p value
Total cholesterol 0.18 0.056
HDL cholesterol -0.13 0.17
LDL cholesterol 0.18 0.059
Non HDL cholesterol 0.23 0.015
Triglycerides 0.16 0.084
FPG 0.42 <0.001
Uric acid 0.31 0.001
GFR -0.28 0.003
ESR 0.02 0.77
Fibrinogen 0.16 0.092

Regarding subclinical atherosclerosis, an
increased IMT correlated with DM risk (r = 0.24,

p = 0.01). Moreover, subjects with IMT > 0.9
mm  exhibited higher FINDRISC values
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compared to normal IMT individuals (11.61 *
3.66 vs. 9.90 + 4.88, p = 0.039). However, the
presence of carotid plaques did not influence
significantly the risk chart. Increased aortic
stiffness determined by PWV correlated with
DM risk (p = 0.008) while other stiffness
parameters (AlXbr, AlXao or SBPao) showed
no significant correlations. ABI had no
predictive value for DM risk. Out of the
echocardiographic markers, an increased LVMI
correlated with high risk chart values (p =
0.016). Moreover, patients with aortic
atheromatosis had higher FINDRISC score
(11.51 £ 4.11 vs. 8.13 + 4.66, p = 0.001). All
correlations between FINDRISC values and
parameters of subclinical atherosclerosis are
summarized in Table 5.

Table 5. Correlations between FINDRISC score and
markers of subclinical atherosclerosis.

Parameter FINDRISC
r coefficient p value
Carotid IMT 0.24 0.01
ABI -0.04 0.64
PWV 0.26 0.008
AlIXbr 0.05 0.57
AlXao 0.05 0.62
SBPao 0.15 0.11
LVMI 0.23 0.016
Discussion

In most developed countries, DM prevalence
is dramatically increasingly and certain
individuals are diagnosed when micro or
macrovascular complications have already been
installed. Thus, early detection of DM (with
presumably positive lifestyle changes) could
retard its progression. Regarding the strategy for
population based screening, multiple approaches
have been suggested and the risk scores have
been proved to be well effective for identifying
high-risk populations that should benefit of more
specific investigations, such as FPG or oral
glucose tolerance test [3]. In a recent cross-
sectional study that evaluated the performance of

10 diabetes risk scores, FINDRISC proved to be
superior for predicting the risk of DM in the
general population [12]. Moreover, FINDRISC
represents the most commonly used risk chart
for evaluating DM risk in Europe with 85%

accuracy [13].

CVD is the main cause of mortality in
diabetic patients worldwide. Thus, early
detection of atherosclerosis is  strongly

recommended even in asymptomatic individuals.
The SHAPE (Screening for Heart Attack
Prevention and Education) Task Force calls for
noninvasive screening of atherosclerosis in all
asymptomatic men (age 45 to 75 years) and
women (age 55 to 75 years) [14]. This approach
of atherosclerosis imaging proved to have a
superior prognostic value compared to the
evaluation of traditional risk factors of
atherosclerosis. The SHAPE Task Force
recommends the use of coronary artery calcium
score by computer tomography and carotid IMT
by ultrasonography. In the current study,
multiple validated methods for detection of
subclinical atherosclerosis have been used: IMT
and carotid plaque detection, ABI, LVMI and
aortic atheromatosis by echocardiography and
different parameters of arterial stiffness, PWV
being the most important. Up to our knowledge,
no study evaluated the association between the
DM risk and multiple parameters of
atherosclerosis in an asymptomatic population.
Obesity is  continuously  increasing
worldwide both in adults and children. Increased
BMI, WC and WHR are associated with high
rates of mortality and the parameters of
abdominal adiposity can be used in addition to
BMI for assessing the risk of death [15]. In our
study, more than 77% of the asymptomatic adult
population sample was overweight or obese,
with an average BMI of almost 29 kg/m2.
Moreover, all other markers of obesity that have
been studied (WC, WHR, WHtR, abdominal
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skinfold) exceeded the superior limit, proving
that the urban adult population has usually an
uncontrolled weight. Increased values of all
obesity parameters are associated with high risk
of DM, BMI and WC having the best statistical
results (p < 0.001). However, this result was
foreseeable since these obesity parameters are
included in the FINDRISC score. Our results are
consistent with literature data since a meta-
analysis performed by Vasquez et al. showed as
well that BMI, WC and WHR are independent
predictors of incident diabetes (relative risks:
1.87, 1.87, respectively 1.88) [16].

Major studies showed that increased levels
of total cholesterol, LDL, non HDL cholesterol
and triglycerides and decreased levels of HDL
cholesterol are independent predictors for
cardiovascular mortality [7]. In the current study,
the asymptomatic population is dyslipidemic,
with higher levels of total cholesterol, LDL and
non HDL cholesterol. However, out of all lipid
markers, only non HDL cholesterol significantly
correlated with FINDRISC score though total
cholesterol and LDL cholesterol are at limit for
being statistically valid. These results suggest
that certain lipid parameters may be good
predictors for future development of DM.

A large study conducted on 54000 subjects
over 3 years has shown that older age, male sex,
obesity, smoking, psychological distress or
medical  history of  hypertension  and
dyslipidemia are correlated with higher risk of
developing DM [17]. Moreover, systematic
reviews have shown that active smoking is
associated with an increased risk of DM,
especially in  heavy  smokers  (>20
cigarettes/day) but without stating for a direct
cause-effect mechanism [18]. In our study, age is
well correlated with increased FINDRISC values
(p = 0.01). However, no significant correlations
were obtained for smoking status, sex, family
history of CVD or chronic alcohol consumption.

These results may be due to the relative small
number of individuals included in the research
and also to their asymptomatic profile, these
individuals being undiagnosed for any diseases
at the investigation moment.

DM is the most common chronic disease in
post-menopausal women and the main
predisposing factor for CVD [19]. Our results
are consistent with the existing data since
menopausal women presented significantly
increased FINDRISC values. This may be
explained by the estrogen deficiency which is
associated with reduced pancreatic insulin
secretion while the age increase predisposes to
insulin resistance [19].

Increased DM risk is associated with high
BP wvalues, both SBP and DBP. The two
pathologies present interconnected mechanisms
and more than 60% of diabetic patients have
arterial hypertension [13].

Concerning early detection of
atherosclerosis in  high risk non-diabetic
individuals, we have used multiple imagistic
methods. IMT, PWV or LVMI proved to be
associated with an increased risk of developing
DM assessed by FINDRISC questionnaire. A
study performed on more than 1500 subjects
proved that carotid IMT is higher in diabetic and
prediabetic individuals compared to non-diabetic
ones after age and sex adjustment; the study
concluded that IMT levels were elevated even
before the clinical onset of DM [20]. In our
research, no correlation was obtained between
carotid plaque presence and high FINDRISC
score.

No association was found between low ABI
and high risk of DM. The literature data is rather
inconsistent on this matter as abnormal ABI
value is not well established as predictor of
future DM. Peripheral artery disease diagnosed
by ABI is associated with many CVD risk
factors, including diagnosed DM, high BP values
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or hyperlipidemia. As well, in patients with type
2 DM, mortality rates are higher when ABI was
abnormal. Yet, the predictive value of ABI for
future development of DM requires further
additional research [9].

PWV represents the °‘gold standard’ for
measuring aortic stiffness with high predictive
value for fatal and non-fatal cardiovascular
events. Increased PWV values have been
obtained in patients with type 2 DM when
compared to control groups [21]. Our results
bring further additional information as direct
correlation was obtained between high PWV and
increased risk of DM emphasizing the need for a
closer surveillance in certain high risk categories
of patients. Other arterial stiffness parameters
such as AlXao or SBPao did not correlate with
high FINDRISC score. These results suggest the
need for further studies in order to clarify
whether these parameters are associated with
high risk of DM in asymptomatic population.

Left ventricular hypertrophy or LVMI
represents important target organ damage,
especially in hypertensive patients. Moreover, on
a large sample of asymptomatic population,
Taylor et al. proved that LV hypertrophy is
associated with higher rates of all-cause
mortality especially in men [22]. Our results
suggest that LVMI determined by cardiac
ultrasound can predict a future risk of
developing DM. Moreover, the presence of
aortic atheromatosis is correlated with increased
FINDRISC scores. Thus, the presence and
detection of atherosclerotic burden by
echocardiography may indicate the risk for the
future development of DM and should impose
early lifestyle changes.

Limitations of the study. Even though the
selection of the population was strictly

performed, the limited number of patients (111)
may influence some of the results. Furthermore,
the risk of DM was evaluated using a single
questionnaire which may represent a bias for
making certain conclusions between possible
associations. However, future research is needed
in order to establish the role of certain
cardiovascular risk factors (such as smoking,
gender or alcohol consumption) and markers of
subclinical atherosclerosis (such as ABI, aortic
SBP or LVMI) as type 2 DM indicators.

Conclusions

The asymptomatic urban adult population
represents a high risk category for CVD and type
2 DM, presenting high rates of obesity and
uncontrolled lipid values. FINDRISC score
represents a useful and validated tool for DM
screening and is well correlated with age, BP
values and all markers of obesity. Increased
FINDRISC values are associated with high
levels of FPG and uric acid and present an
inverse relationship with GFR.

Out of all markers of subclinical
atherosclerosis, carotid IMT, PWV, LVMI and
the presence of aortic atheromatosis are
associated with the highest risk for developing
type 2 DM. Thus, easily administered type 2 DM
screening questionnaires should be routinely
performed as increased score risk values are
already associated with the presence of
subclinical atherosclerosis.

Acknowledgments.  This  paper was
published under the frame of European Social
Found, Human Resources Development
Operational Programme 2007-2013, project no.
POSDRU/159/1.5/136893.

Conflict of interest. The authors declare no
conflict of interest for the current research.

44 Romanian Journal of Diabetes Nutrition & Metabolic Diseases / VVol. 23/ no. 1/ 2016




REFERENCES

1. International Diabetes Federation. The global
picture. IDF Diabetes Atlas, 7th edn, 2015, Brussels,
Belgium.

2. Mota M, Popa SG, Mota E et al. Prevalence of
diabetes mellitus and prediabetes in the adult Romanian
population: PREDATORR study. J Diabetes Apr 7, 2015
[Epub ahead of print].

3. Salinero-Fort MA, de Burgos-Lunar C,
Mostaza Prieto J et al. Validating prediction scales of
type 2 diabetes mellitus in Spain: the SPREDIA-2
population-based prospective cohort study protocol. BMJ
Open 28;5: 007195, 2015.

4. Son JW, Jang EH, Kim MK et al. Diabetic
retinopathy is associated with subclinical atherosclerosis in
newly diagnosed type 2 diabetes mellitus. Diabetes Res
Clin Pract 91: 253-259, 2011.

5. Shah PK. Screening asymptomatic subjects for
subclinical atherosclerosis: can we, does it matter, and
should we? J Am Coll Cardiol 56: 98-105, 2010.

6. Lindstrom J, Tuomilehto J. The diabetes risk
score: a practical tool to predict type 2 diabetes risk.
Diabetes Care 26: 725-731, 2003.

7. Perk J, De Backer G, Gohlke H et al. European
Guidelines on cardiovascular disease prevention in clinical
practice (version 2012). Eur Heart J 33: 1635-1701, 2012.

8. Touboul PJ, Hennerici MG, Meairs S et al.
Mannheim carotid intima-media thickness and plaque
consensus (2004-2006-2011). Cerebrovasc Dis 34: 290-
296, 2012.

9. Ko SH, Bandyk DF. Interpretation and
significance of ankle-brachial systolic pressure index.
Semin Vasc Surg 26: 86-94, 2013.

10. Mancia G, Fagard R, Narkiewicz K et al. 2013
ESH/ESC guidelines for the management of arterial
hypertension. Eur Heart J 34: 2159-2219, 2013.

11. Van Bortel LM, Laurent S, Boutouyrie P et al.
Expert consensus document on the measurement of aortic
stiffness in daily practice using carotid-femoral pulse wave
velocity. J Hypertens 30: 445-448, 2012.

12. Lin JW, Chang YC, Li HY et al. Cross-sectional
validation of diabetes risk scores for predicting diabetes,

metabolic syndrome, and chronic kidney disease in
Taiwanese. Diabetes Care 32: 2294-2296, 2009.

13. Rydén L, Grant PJ, Anker SD et al. ESC
Guidelines on diabetes, pre-diabetes, and cardiovascular
diseases developed in collaboration with the EASD. Eur
Heart J 34: 3035-3087, 2013.

14. Naghavi M, Falk E, Hecht HS, Shah PK;
SHAPE Task Force. The first SHAPE (Screening for
Heart Attack Prevention and Education) guideline. Crit
Pathw Cardiol 5: 187-190, 2006.

15. Pischon T, Boeing H, Hoffmann K et al.
General and abdominal adiposity and risk of death in
Europe. N Engl J Med 359: 2105-2120, 2008.

16. Vazquez G, Duval S, Jacobs DR Jr,
Silventoinen K. Comparison of body mass index, waist
circumference, and waist/hip ratio in predicting incident
diabetes: a meta-analysis. Epidemiol Rev 29: 115-128,
2007.

17. Ding D, Chong S, Jalaludin B, Comino E,
Bauman AE. Risk factors of incident type 2-diabetes
mellitus over a 3-year follow-up: Results from a large
Australian sample. Diabetes Res Clin Pract 108: 306-315,
2015.

18. Willi C, Bodenmann P, Ghali WA, Faris PD,
Cornuz J. Active smoking and the risk of type 2 diabetes:
a systematic review and meta-analysis. JAMA 298: 2654-
2664, 2007.

19. Wedisinghe L, Perera M. Diabetes and the
menopause. Maturitas 63: 200-203, 2009.

20. Hunt KJ, Williams K, Rivera D et al. Elevated
carotid artery intima-media thickness levels in individuals
who subsequently develop type 2 diabetes. Arterioscler
Thromb Vasc Biol 23: 1845-1850, 2003.

21. Lenkey Z, lllyés M, Bocskei R et al. Comparison
of arterial stiffness parameters in patients with coronary
artery disease and diabetes mellitus using Arteriograph.
Physiol Res 63: 429-437, 2014.

22. Taylor HA, Penman AD, Han H et al. Left
ventricular architecture and survival in African-Americans
free of coronary heart disease (from the Atherosclerosis
Risk in Communities [ARIC] study). Am J Cardiol 99:
1413-1420, 2007.

Romanian Journal of Diabetes Nutrition & Metabolic Diseases / Vol. 23/ no. 1/ 2016 45




