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‘Knowing what matters in diabetes: healthier below 7’: results
of the campaign’s first 10 years (part 1): participants with

known type 2 diabetes

Stephan Jacob?, Andrea Klimke-Hiibner®, Franz-Werner Dippel°

and Werner Hopfenmiiller®

Introduction During the ‘Knowing what matters in diabetes:
healthier below 7’ diabetes campaign, more than 30 000
randomly participating individuals underwent an occasional,
voluntary diabetes risk check between 2005 and 2014.

Methods This campaign aimed to inform individuals in
Germany about diabetes mellitus and its complications, the
established risk factors for development of type 2 diabetes
(T2D), their prevalence and management in the real-life
population, the quality of risk factor control and actual
disease management in participants with a history of
established diabetes mellitus [people with diabetes (PWD)].
Besides demographic characteristics (e.g. sex, age) and
anamnestic information (antihypertensive treatment, history
of elevated plasma glucose levels, genetic disposition), risk
factor assessment included BMI, waist circumference, and
lifestyle (physical activity, nutritional habits). The requested
information was complemented by direct measurements of
blood pressure (BP) (routine), plasma glucose, and HbA .
(voluntary). Between 2005 and 2014, more than 31 000
individuals participated in 45 single campaigns in numerous
German cities. Here, we report on the results of the
subgroup of participants with known diabetes mellitus.

Results Among the 26 522 individuals with a completed
questionnaire participating in the years 2006-2014, 21 055
participants (79.4%) did not have a history of diabetes and
5098 individuals (19.2%) reported being diagnosed with
T2D, 369 (1.4%) with type 1 diabetes. The proportion of
participants with T2D increased markedly over the years
from 13.3 (2006) to 21.7% (2014). The age group older than
64 years was the largest within this subgroup (67.3%),
48.4% men and 51.6% women. The prevalence of
overweight or obesity was found in 78% and 69.2% of the
PWD. More than 40% of individuals with T2D had no regular
physical exercise and more than 15% had unfavorable
nutritional habits. In all, 69.9% of participants with T2D had
elevated BP as assessed during the campaign or reported

Introduction
The prevalence and incidence of type 2 diabetes (T2D)
are increasing steadily worldwide. With approximately six
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treatment with antihypertensive drugs at any time. On
average, almost half of PWD (46.3%) had an HbA,. above
7.0%; a significant trend toward higher values over the
10-year period was observed.

Conclusion The analysis of PWD participating in the
‘Knowing what matters in diabetes: healthier below 7’
campaign showed that despite huge efforts in the past,
important aspects for progression and complications of T2D
mellitus are still not well controlled. This includes lifestyle
habits as well as pharmaceutical treatment. Although the
participants in this study cannot be considered a
representative sample of the German population and
occasional measurements without standardization further
limit firm conclusions, the BP, plasma glucose, and HbA.
results indicate that a major proportion of PWD have
insufficient metabolic and BP control. The marked increase
in the proportion of T2D among all participants over time is
consistent with the increasing prevalence of T2D mellitus
found in many other countries worldwide in the recent
decades. Our findings underline the importance of an
optimized therapy for further improvement of disease
management in those already diagnosed with this common
chronic, progressive disease. Cardiovasc Endocrinol
5:14-20 Copyright © 2016 Wolters Kluwer Health, Inc. All
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million individuals diagnosed with T2D [1], Germany is
among the countries with the highest prevalence of dia-
betes in Europe [2], not considering the probably sig-
nificant number of individuals still undiagnosed.

The primary aim in the treatment of patients with mani-
fest diabetes is to reduce disease-associated complica-
tions including macrovascular (coronary heart disease,
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myocardial infarction, stroke, peripheral occlusive dis-
ease) and microvascular disease (retinopathy, nephro-
pathy) as well as neuropathy, diabetic foot syndrome, and
in general quality of life. Early diagnosis of diabetes,
lifestyle changes, and efficient, individualized therapies
initiated early in the course of the disease can prevent
subsequent complications that make diabetes one of the
most expensive chronic diseases in Germany [3].

There is an ongoing scientific discussion on the targets of
glycemic control (fasting or postprandial glucose or
HbA/,) and the optimal strategy for glycemia control in
individuals with diabetes. Although an individual
approach should be followed, there is a relatively broad
consensus to recommend an HbA;. below 7.0%
(53 mmol/ml) for the prevention of diabetes-associated
complications.

The guidelines of the American Diabetes Association
recommend an HbA;. below 7.0% to reduce micro-
vascular complications [4]. A consensus paper of
European Association for the Study of Diabetes and
American Diabetes Association calls upon an individual
approach, metabolic control, and individualized treat-
ment taking into account patient age, duration of disease,
comorbidities, and life expectancy [5]. Besides the pro-
motion of prevention and early detection of diabetes,
health care systems still strive to improve disease
management.

Furthermore, the recommendations include an
improvement of blood pressure (BP) and lipid manage-
ment as these interventions have proven to be very
efficient in reducing cardiovascular risk [6].

Background of the campaign

In 2005, the campaign “T'o know what counts in diabetes:
stay healthy below 7’ was initiated to contribute toward
activities addressing unresolved problems in diabetes.
Carried out with many different partner organizations, the
campaign aimed at raising awareness about the problem,
to identify those at high risk, and to inform those who are
already affected by T2D about the different aspects of
risk factor management and measures to optimize their
disease management.

More than 31 000 individuals have participated voluntarily
since the start of the campaign by completing standardized
questionnaires and undergoing specific investigations as
described in the methodology section.

This paper summarizes the findings of risk factor man-
agement in patients who already had a diagnosis of T2D
(because of the low number, individuals with type 1 dia-
betes are not considered). Data analysis included detection
of possible trends over time.

Methodology

Between 2005 and 2014, during the ‘Knowing what
matters in diabetes: healthier below 7’ campaign, 45
single campaigns were organized in shopping centers in
several German cities. During these action days, center
visitors were offered information on the metabolic dis-
order diabetes and had the opportunity to have their own
individual diabetes risk determined by experts.
Participants reporting to have diabetes (type 1 or 2) were
offered to have their metabolic status checked including
measurements of plasma glucose and HbA;, as an indi-
cator for long-term metabolic control and quality of
treatment.

The following data were collected from all participants
using the modified FINDRISK questionnaire developed
by Lindstréom and colleagues [7,8].

(1) Sex (male, female).

(2) Weight (kg).

(3) Height (cm).

(4) Age (<45, 45-54, 55-64 and > 64 years).

(5) BMI (< 25kg/m*=normal range, 25-30kg/m*=
overweight and > 30 kg/m*=obesity) classified
according to the WHO criteria [9].

(6) Waist circumference (<94, 94-102 and > 102 cm for
men and < 80, 80-88, and > 88 cm for women).

(7) Familial diabetes risk (diabetes in first-degree
relative/second-degree relative; yes/no).

(8) Physical activity (>30 min on most days a week; yes/
no).

(9) Nutritional habits (daily consumption of vegetables,
fruits, or whole grain bread; yes/no).

(10) History of diabetes (type 1, type 2, no history).

(11) Elevated plasma glucose level at any time in the
past (yes/no).

(12) History of antihypertensive drug therapy (yes/no).

(13) Systolic and diastolic BP (mmHg) classified accord-
ing to the ESH/ESC Guideline or management of
arterial hypertension [10]. Hypertension was diag-
nosed when antihypertensive medication was taken
or when random BP was more than 140/85 mmHg.

Participants could also have their plasma glucose levels
checked voluntarily. Participants already diagnosed with
T2D (as well as those without a known history of dia-
betes, but a moderate or a high diabetes risk score in the
FINDRISK > 15) were proposed to have their HbA;.
value determined as one of the most important diagnostic
criteria, with a value over 7.0% indicating poorly con-
trolled diabetes (or a high probability of diabetes in
nondiabetic participants).

In this paper, only the data collected from participants
with known T2D are presented.
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Biometric evaluation

All data collected between 2005 and 2014 were checked
for completeness and plausibility. Implausible data were
excluded from the statistical analysis. Missing data were
not replaced.

For data analysis, descriptive methods were used. For
quantitative parameters, the following statistical features
were determined: mean, standard deviation, median,
25th and 75th percentiles, minimum and maximum
values, 95% confidence intervals as well as the P values.
For qualitative parameters, the absolute and relative
frequencies were calculated and the results were pre-
sented as histograms or stack diagrams.

On the basis of the year of collection, the data were
categorized into 10 annual slices (2005-2014).

The statistical procedures and the resulting P values
were used exclusively for exploratory description of the
results, without having any confirmatory nature.

The level of significance was generally set to 0.05 with o
adjustment according to Bonferroni.

The results of all 10 single years have been examined,
thus enabling the detection of changes and trends in
patient characteristics as well as frequency and severity of
risk factors and final outcomes over time.

As the questionnaire used in 2005 did not include dif-
ferentiation between the types of diabetes and offered no
possibility to establish whether diabetes was already
diagnosed or not, the year 2005 was not included in any
table or graph using these separate categories or in the
following analysis.

Biometric evaluation was performed using the IBM SPSS
Statistics 20 statistical software (IBM, Armonk, New
York, USA).

Results
In total, of 45 single campaigns conducted in 25 cities all
over Germany, a total of 31085 questionnaires were
collected.

Finally, a total of 26 522 questionnaires were evaluated
(2006-2014). Of these 26522 participants with valid
questionnaires in the years 2006-2014, 5098 reported
known T2D (19.2%).

Whereas in 2006 13.3% were people with diabetes
(PWD), in 2014 21.7% had 'T2D; thus, the proportion of
individuals with 'T2D has increased markedly over time
(Fig. 1).

Age

Participants older than 64 years of age were the largest
group of 12D patients, with an average frequency of 67.3%
(ranging from 48.8% in 2013 to 71.6% in 2008) during the
10-year period. Only 3.2% of the participants with T2D
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belonged to the youngest age category (<45 years); 7.4% of
the participants were between 45 and 54 years of age and
22.1% were between 55 and 64 years of age.

The ratio between the age groups remained constant
over the years.

Sex
In all, 51.6% of 'T2D patients were women and 48.4% were
men. The sex ratios remained constant over the years.

BMI

More than one-third (34.4%) of all the T2D participants
were obese, 43.6% were overweight, and only 22.5% of
the diabetics had a BMI in the normal range (Fig. 2).

The median BMI was 28.1 kg/m?, whereas it was 26.0 in
the entire population (#=30119).

Whereas the proportion of individuals with low BMI
(<25 kg/m?) was significantly higher in the entire popu-
lation studied than among individuals with T2D, it was
the opposite for high BMI (>30 kg/m?% Table 1).

Fig. 2
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Distribution of BMI classes among individuals with type 2 diabetes.




Table 1 BMI classes among all participants and individuals with
type 2 diabetes

BMI All participants (%) T2D (%)
<25 35.9 21.9
25-30 43.6 43.6
>30 20.5 34.4

T2D, type 2 diabetes.

Fig. 3
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In contrast to the entire population studied, there was no
trend toward increasing BMI values over time (Fig. 3).

Waist circumference

Waist circumference values were above the critical values
(>102cm in men and >88 cm in women) in 69.2% of
T2D without changes over time.

Lifestyle: exercise and nutrition

Almost half (40.7%) of the T2D participants reported that
they did not exercise regularly, whereas 16.2% reported
that they did not eat fruits, vegetables, and whole grain
bread on a daily basis. Similar to nondiabetic participants,
a trend toward less favorable nutritional habits was found
over the years (P<0.001).

Diabetes in the family

Overall, 55.9% of 12D participants reported the presence
of this disease in first-degree and/or second-degree rela-
tives, whereas this proportion was 39.8% among
nondiabetics.

Blood pressure and antihypertensive medications

Compared with 42% of all participants, almost 73% of the
participants with T2D reported that they are taking — or
have taken at any time in the past — antihypertensive
medication; these PWD should be considered known
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hypertensives as they were, or had been, treated with
antihypertensive medication.

The mean systolic BP in PWD was 149.9 mmHg
(7=4763) and the mean diastolic BP was 85.8 mmHg
(n=4760). No trend toward improvement in BP control
over the years was observed.

In all participants, the mean BP was 143.5 mmHg (sys-
tolic; #=29283) and 85.3 mmHg (diastolic; #»=29 268),
respectively.

When considering the threshold values of 140 mmHg
(systolic) and 85/90 mmHg (diastolic) for differentiation
of participants with versus without hypertension, 69.9%
of participants with T2D had manifest hypertension
compared with 57.8% (15933 out of 27 589) of all parti-
cipants (Table 2), which is consistent with the proportion
defined by intake of antihypertensives.

HbA,.

A total of 4170 HbA;. measurements were performed in
PWD (about 82% of participating PWD had their HbA;.
measured during the campaign).

Almost half of the participants with already diagnosed
T2D had HbA,. values greater than 7.0%, which indi-
cates suboptimal plasma glucose control. Furthermore,
one-tenth of these participants had HbA;. values
between 8.0 and 9.0% and ~ 4% had HbA . values above
9.0% (Table 3). These proportions were comparable in
men and women.

Only 54% had their HbAlc at target (< 7%).

Over the years, a temporal trend toward higher HbA
values was observed in T2D patients (P <0.001; Fig. 4).

Discussion and conclusion

Initiated in 2005, the nationwide campaign ‘Knowing
what matters in diabetes: healthier below 7’ generated
considerable interest among the German population.

During the 10-year period (2005-2014), a total of 31 085
individuals participated. For most variables, 26 522 valid
questionnaires were collected between 2006 and 2014
including 5098 questionnaires of participants with a his-
tory of T2D (21% of the total population) and 369
questionnaires of participants with type 1 diabetes

Table 2 Blood pressure and use of antihypertensive agents

All participants PWD

Mean RR systolic 1435 149.9
Mean RR diastolic 85.3 85.8
AHT (%) 42.2 72.9
Individuals with documented increased blood pressure 57.8 69.9

(>140/> 85 mmHg) (%)

AHT, anti hypertensive treatment; PWD, people with diabetes; RR, hypertension.
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Table 3 HbA;. values in individuals with T2D

HbA, . (%) Individuals (%)
<70 53.7
>70 463
8.0 to 9.0 10.9
>9.0 4.4

T2D, type 2 diabetes.

Fig. 4

e = = = b e s

80

60 -

R

40

20 A

2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

HbA,, <7.0%
B HbA, >7.0%

Evolution of HbA. levels over time in T2D. T2D, type 2 diabetes.

(1.4%); in this report, we have only analyzed those with
known T2D.

In these 10 years, the proportion of participants with
known diabetes mellitus increased markedly from 14.3%
in 2006 to 23.4% in 2014. This increase may at least in
part be attributed to increasing awareness of the cam-
paign among individuals with known or suspected dia-
betes, and thus may not reflect a factual increase in the
prevalence of diabetes of the same magnitude. However,
there are several reports on a similar increase in the
prevalence of T2D in the general population including
such different countries as Sweden [11], Portugal [12],
and Iran [13] and even in children [14]. Consequently,
the prevalence of prediabetes was also reported to
increase, for example, in the UK from 2003 to 2011 [15].

The results of the ‘Knowing what matters in diabetes:
healthier below 7’ campaign also confirm earlier findings
by the Robert Koch-Institute, which show an increasing
prevalence of diabetes mellitus in the German adult
population between 2003 and 2009 [16]. This increase can
at least partially be explained by an increasing prevalence
of risk factors such as an unhealthy lifestyle, and conse-
quently the prevalence of overweight and obesity.

Lifestyle risk factors

As expected, a large proportion of PWD showed estab-
lished risk factors. The prevalence of overweight and
obesity was observed in more than three quarters (78%)
of the participants, with 44% being overweight and 34%
being obese. Also, 69.2% had a waist circumference
above 88/102 cm, which, together with plasma glucose,
BP, and serum lipids, which have not been investigated
in this study, is indicative of metabolic syndrome [17].

Lifestyle management remains suboptimal as 41% of the
PWD admitted that they do not exercise on a daily basis;
furthermore, about 15% did not follow a diet rich in fiber.
Considering that there is usually an underreporting/
reporting bias, the proportion of patients actually adher-
ing to a diet and therapeutic lifestyle change should be
expected to be even much lower.

HbA,.

Importantly, desirable glycemic control, as indicated by
an actual measured HbA;., turned out to be suboptimal
in almost 50% of the patients as 46.3% had an HbA;,
more than or equal to 7.0% and more than 10% had an
HbA . more than or equal to 8.0%, the latter not fulfilling
even less stringent criteria for glycemic control [6].

This finding is in accordance with other observations,
which indicate that a considerable proportion of patients
with diabetes mellitus do not achieve their targets [18].
The recent report of the ARIC (Atherosclerosis Risk in
Communities) study, however, indicated somewhat bet-
ter metabolic control in that population as about 72% had
an HbA,. below 7% [19].

Blood pressure control

Furthermore, in many intervention studies [20,21], it was
clearly shown that T2D patients benefit from good BP
control. Therefore, the guidelines for the management of
arterial hypertension [9] set a target less than 140 mmHg for
systolic BP of, and less than, 85 mmHg for diastolic BP. In
this analysis, only 30% of the participants had adequate BP
control. BP management in PWD is often not adequate;
many studies indicate suboptimal BP control [22,23]. As an
exception, the ARIC population showed BP less than
140/090 mmHg among 73% of PWD [19].

Limitations

However, the limitations of the campaign have to be con-
sidered. As the data collection took place in the context of
several single campaigns in German cities, there is an evi-
dent selection bias: individuals were from geographically
restricted regions in the vicinity of campaign sites that can-
not be considered representative for the entire German
population. Also, participants might represent a positive
selection of individuals with known T2D as these might
have been more interested in obtaining additional informa-
tion about their disease and volunteered to participate in the
metabolic testing. Certainly, therefore, the data are not
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representative for the entire German population and our
results are not comparable with the results of population-
based studies, in which the frequency and distribution of
diabetes risk factors have been determined [24-26].

However, even if one takes this into account, it is
important to note that even in that somewhat ‘pre-
selected’ group, measures of individual lifestyle and the
assessed risk factor management were shown to be sub-
optimal in most individuals with T2D.

Thus, the results of the present study provide a view on
the current risk factor management and treatment quality
in already diagnosed T2D in Germany.

Our results show that activities such as the ‘Knowing
what matters in diabetes: healthier below 7° campaign are
necessary and important as they can increase awareness
and draw attention to a widespread disease such as dia-
betes mellitus and its risk management. The campaign
showed that those with already diagnosed diabetes have a
marked deficit in good cardiometabolic risk factor control;
therefore, reminding them of the importance of a good
and comprehensive risk management such as good
plasma glucose and BP control and, most importantly,
improvement of their individual lifestyle could con-
tribute toward better management of diabetes.

The results of this campaign should have implications
and consequences for all parties involved in diabetes
care: general practitioners, diabetes specialists, and clin-
icians as well as health insurance companies. Individuals
with diabetes should be aware that they benefit from a
more comprehensive risk factor management including
good glycemic control but also strict BP and lipid man-
agement. However, most importantly, a better lifestyle is
required.

Overall, with respect to individuals with known T2D, our
campaign showed that these individuals often show unsa-
tisfactory risk factor control. It has to be pointed out that
these results have been found in a highly developed
Western country with a sophisticated medical infrastructure
and providing free access to medical care and a multitude of
elaborate patient education programs. This is why it is very
important that programs such as the ‘Knowing what matters
in diabetes: healthier below 7’ campaign increase public
awareness of this disease and its complications, and also the
importance of a broad risk factor management.

Acknowledgements

Conflicts of interest

Stephan Jacob received honoraria from Abbott, Astra-
Zeneca, Bayer, Berlin-Chemie, Bristol-Myers Squibb,
Boehringer Ingelheim, Daiichi Sankyo Germany, Essex,
Eumecom medical information training, GlaxoSmithKline,
Janssen-Cilag, Johnson & Johnson, LighterLife UK,
Lifescan, Lilly Germany, Merck, MSD Sharp & Dohme,

Novo Nordisk, Novartis, Pfizer Germany, Roche, Sanofi-
Aventis Germany, UCB, Solvay, Takeda, and Viatris. Franz-
Werner Dippel and Andrea Klimke-Hiibner are employees
of Sanofi-Aventis Germany. Werner Hopfenmiiller received
a fee for the statistical analysis. All authors were equally
involved in the conception and design of the research and in
the interpretation of the results.

References

1 DiabetesDE: German health report on diabetes; 2013. Available at: http://
diabetesde.org. [Accessed 10 September 2013].

2 International Diabetes Federation. Diabetes atlas, 5th ed. Brussels, Belgium:
International Diabetes Federation; 2011.

3 Koster |, Huppertz E, Hauner H, Schubert I. Direct costs of diabetes mellitus
in Germany — CoDiM 2000-2007. Exp Clin Endocrinol Diabetes 2011;
119:377-385.

4 ADA. Standards of medical care in diabetes — 2011. Diabetes care 2011; 34
(Suppl 1):11-61.

5 Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, Nauck M,
et al. American Diabetes Association (ADA); European Association for the
Study of Diabetes (EASD). Management of hyperglycemia in type 2 diabetes:
a patient-centered approach: position statement of the American Diabetes
Association (ADA) and the European Association for the Study of
Diabetes (EASD). Diabetes Care 2012; 35:1364—1379.

6 Rydén L, Grant PJ, Anker SD, Berne C, Cosentino F, Danchin N, et al.
Authors/Task Force Members; ESC Committee for Practice Guidelines
(CPG); Document Reviewers. ESC Guidelines on diabetes, pre-diabetes,
and cardiovascular diseases developed in collaboration with the EASD: the
Task Force on diabetes, pre-diabetes, and cardiovascular diseases of the
European Society of Cardiology (ESC) and developed in collaboration with
the European Association for the Study of Diabetes (EASD). Eur Heart J
2013; 34:3035-3087.

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

8 Jacob S, Daikeler R, Dippel FW, Hopfenmiiller W, Klimke-Hubner A,

Rosak C. Knowing what matters in diabetes: healthier under 7: analysis of
risk check questionnaires [in German]. Diabetes Stoffw Herz 2014;
23:7-24.

9 Branca F, Nikogosian H, Lobstei T. The challenge of obesity in the WHO
European Region and strategies for response — conclusion [in German].
2007. Available at: http://www.euro.who.int/__data/assets/pdf_file/0003/
98247/E89858G.pdf. [Accessed 10 September 2013].

10 Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A, Bchm M, et al.
2013 ESH/ESC guidelines for the management of arterial hypertension: the
Task Force for the Management of Arterial Hypertension of the European
Society of Hypertension (ESH) and of the European Society of
Cardiology (ESC). Eur Heart J 2013; 34:2159-22109.

11 Andersson T, Ahlbom A, Magnusson C, Carlsson S. Prevalence and
incidence of diabetes in Stockholm County 1990-2010. PLoS One 2014;
9:¢104033.

12 Pereira M, Carreira H, Lunet N, Azevedo A. Trends in prevalence of diabetes
mellitus and mean fasting glucose in Portugal (1987-2009): a
systematic review. Public Health 2014; 128:214-221.

13 Esteghamati A, Etemad K, Koohpayehzadeh J, Abbasi M, Meysamie A,
Noshad S, et al. Trends in the prevalence of diabetes and impaired fasting
glucose in association with obesity in Iran: 2005-2011. Diabetes Res Clin
Pract 2014; 103:319-327.

14 Dabelea D, Mayer-Davis EJ, Saydah S, Imperatore G, Linder B, Divers J, et al.
Prevalence of type 1 and type 2 diabetes among children and adolescents
from 2001 to 2009. JAMA 2014; 311:1778-1786.

15 Mainous AG 3rd, Tanner RJ, Baker R, Zayas CE, Harle CA. Prevalence of
prediabetes in England from 2003 to 2011: population-based, cross-
sectional study. BMJ Open 2014; 4:¢005002.

16 Heidemann C, Du Y, Scheidt-Nave C. Diabetes mellitus in Deutschland.
Berlin, Germany: Robert Koch-Institute; 2011.

17 Matthaei S, Bierwirth R, Fritsche A, Gallwitz B, Haring HU, Joost HG, et al.
Pharmacological antihyperglycemic therapy of type2 diabetes mellitus.
Update of the Evidence-Based Guidelines of the German Diabetes
Association. Diabetologie 2009; 5:32-64.

18 Stone MA, Charpentier G, Doggen K, Kuss O, Lindblad U, Kellner C, et al.
GUIDANCE Study Group. Quality of care of people with type 2 diabetes in
eight European countries: findings from the Guideline Adherence to
Enhance Care (GUIDANCE) study. Diabetes Care 2013; 36:2628-2638.



20

20

21

22

Cardiovascular Endocrinology 2016, Vol 5 No 1

Parrinello CM, Rastegar I, Godino JG, Miedema MD, Matsushita K, Selvin E.
Prevalence of and racial disparities in risk factor control in older adults with
diabetes: the Atherosclerosis Risk in Communities Study. Diabetes Care
2015; 38:1290-1298.

Hansson L, Zanchetti A, Carruthers SG, et al. Effects of intensive blood
pressure lowering and low dose aspirin in patients with hypertension:
principal results of the Hypertension Optimal Treatment (HOT) randomized
trial. HOT Study Group. Lancet 1998; 351:1755-1762.

Stratton IM, Cull CA, Adler Al, Matthews DR, Neil HA, Holman RR. Additive
effects of glycaemia and blood pressure exposure on risk of complications in
type 2 diabetes: a prospective observational study (UKPDS 75).
Diabetologia 2006; 49:1761-1769.

de Pablos-Velasco P, Parhofer KG, Bradley C, Eschwege E, Génder-
Frederick L, Maheux P, et al. Current level of glycaemic control and its

23

24

25

26

associated factors in patients with type 2 diabetes across Europe: data from
the PANORAMA study. Clin Endocrinol (Oxf) 2014; 80:47-56.

Bertoni AG, Clark JM, Feeney P, Yanovski SZ, Bantle J, Montgomery B, et al.
Look AHEAD Research Group. Suboptimal control of glycemia, blood
pressure, and LDL cholesterol in overweight adults with diabetes: the Look
AHEAD Study. J Diabetes Complications 2008; 22:1-9.

Icks A, Rathmann W, Rosenbauer J, Giani G. Diabetes mellitus federal
health monitoring system, Issue 24 [in German]. Berlin, Germany: Robert
Koch-Institute; 2005.

Bergmann KE, Mensink GBM. Body mass and obesity [in German].
Gesundheitswesen 1999; 61 (Special edition 2):S115-S120.

Riitten A, Abu-Omar K, Lampert T, Ziese T. Physical activity federal health
monitoring system, Issue 26 [in German]. Berlin, Germany: Robert Koch-
Institute; 2005.





